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technology with face-to-face teaching. Students were able to follow the digital content at their own pace and
rewatch it when needed. Learning mathematics in small chunks provided a different and engaging
doi: 10.53850/joltida.1702683 experience for them, allowing them to discover the power of digital media in education. This study

highlights the advantages of microlearning and its potential for integration with face-to-face
instruction. Microlearning provides a richer and more flexible learning environment in mathematics
courses and is adaptable to various courses and subjects.

INTRODUCTION

The integration of technology into education has become an inevitable reality in the modern world. As digital transformation gains
momentum, individuals—both children and adults—have made technology an integral part of their daily lives through various
activities, such as obtaining information, social networking, and gaming online. This technological dependency has made the use of
digital tools in educational processes more critical than ever. In particular, the COVID-19 pandemic has been a global turning point
that has necessitated the restructuring of educational environments (Graven et al., 2021). Following the pandemic, technology-
based learning methods have become an integral part of education in many countries (ibrahim et al., 2023). Although there was a
return to face-to-face education after the pandemic ended, the flexibility and accessibility provided by hybrid education methods
made these models permanent (Singh et al., 2022). On the other hand, not only the pandemic but also natural disasters such as
earthquakes and floods have highlighted the need for alternative teaching methods in education. In this context, innovative
educational models such as microlearning make the learning process more effective and flexible by enabling students to learn at
their own pace (Alias & Razak, 2024). This study sheds light on the transformation of learning in the digital age by revealing the
new educational experiences offered by the microlearning approach in mathematics courses.

The use of technology in education as a teaching tool aims to have a lasting impact on how students learn (Costley, 2014). Thus,
focusing on increasing student achievement has become a priority, especially with the introduction of Common Core Standards and
an emphasis on technology in schools (Christen, 2009). It is believed that integrating technology in education and training increases
student motivation and contributes to the development of learning skills, facilitates the teaching of complex subjects, enhances
information accessibility, and fosters the creation of new knowledge (Islamoglu et al., 2024; Yavuz & Akcay, 2017). One of the e-
learning models based on technology is microlearning, which has emerged as a model that caters to the needs of generations Y and
Z (Gallo, 2024). These generations are innovative, independent, and can communicate easily with their peers worldwide, having
grown up with technology.

There are two fundamental reasons for the emergence of microlearning and its use in education. First, the human capacity to focus
on a single item, avoiding distraction and inattention, has decreased, with the average human attention span becoming shorter.
Microlearning, therefore, has become increasingly important as it emphasizes short learning time (Leong et al., 2020). Indeed, some
studies have revealed that users only pay attention for eight consecutive seconds while surfing the Internet (Hayles, 2007). Second,
rapid changes in all fields, particularly technology, have constantly required employees to update their training (Redondo et al.,
2021). Thus, the need for optional education or just-in-time learning is increasing (Brandenburg & Ellinger, 2003). The development
of microlearning has, therefore, become inevitable.
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Although there are many definitions of microlearning, a unanimously accepted definition is yet to be reached. Microlearning can
provide a solution for potential learners by breaking new concepts into small, manageable chunks or microcontent pills. These small
learning units are gradually introduced to learners in a manner that suits them (Redondo et al., 2021). By breaking the learning
content into small chunks, learners have easier access to it at specific moments and circumstances of the day (Gabrielli et al., 2006).
Hug's (2007) definition is the most widely accepted, based on seven pillars: time, contents, curriculum, form, process, media, and
learning models. These seven dimensions are respectively stated as follows: (a) time, relatively less effort, less time spent, etc.; (b)
content, short units with well-defined topics and relatively simple problems; (c) curricula, chunks of instruction, module pieces,
informal learning elements, etc.; (d) formatting, chunks, sections, chapters, "bits of information," skill elements, etc.; (e) process,
discrete, interconnected or honest, situational or integrated activities, iterative method, attention management, awareness, etc.; (f)
media, classroom-based learning or distance learning based on different multimedia content; (g) learning models, recurrent,
reflexive, pragmatic, constructivist, concept-based, connectionist, etc. The seven dimensions specified by Hug constitute the
components of microlearning. The concept of microlearning dates back to the 1960s, but the term finally gained prominence in 2004
with the advent of the Web 2.0 era (Redondo et al., 2021). Web 2.0 tools are an ideal development area for this digital technology.
This pedagogical approach involves integrating digital technology into education, aiming to provide specially designed, concise
content that can be easily shared and accessed at any time. Microlearning can be accessed from anywhere and at any time using
devices such as smartphones, tablets, and laptops. Lin et al. (2020) illustrated the micro content preparation stage, as shown in
Figure 1.

Figure 1. Micro-content preparation process (Lin et al., 2020)

Lin et al. (2020) proposed a micro-content preparation process that involves checking whether the content is suitable for
microlearning and dividing it into meaningful and independent microcontents. The content is then processed, and a description is
added for each piece of content, making it available as a microlearning resource.

Although there are few studies on microlearning in education and training, it is considered an appropriate learning style for students.
Nikou and Economides (2018) conducted an experimental study in science lessons. They found that students who received
microlearning-based homework had improved autonomy, competence, and basic psychological needs, as well as improved exam
performance, compared to those who received traditional paper-and-pencil homework. In addition, students who completed micro-
assessment and micro-learning homework tasks reported higher satisfaction levels. Studies on mathematics teaching have
demonstrated that microlearning enhances students' mathematical communication skills and cognitive thinking processes (Mateus-
Nieves & Moreno, 2021). Microlearning content contributes to students' understanding of mathematical operations and their
application in daily life (Mateus-Nieves & Castillo, 2021). Nevertheless, the micro content's focused and autonomous nature is
believed to support students' sense of autonomy and self-directed learning (Buchem & Hamelmann, 2010).

Microlearning is an approach that is particularly suitable for 21st-century students (Jomah et al., 2016). Although the literature has
examined the potential benefits of microlearning, studies on students' experiences taught mathematics through microlearning need
to be more comprehensive. Besides the potential advantages of microlearning, Jomah et al. (2016) have noted some limitations.
Microlearning might not be suitable for acquiring complex skills or behaviors and may require sufficient explanatory feedback to
students. Considering all these factors, microlearning environments planned with limitations in mind will be effective.
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There are a limited number of studies on teaching mathematics in microlearning. Gordillo et al. (2024), in a study conducted on
high school students in mathematics education, reported that microlearning modules increased students' academic performance and
micro-focus. Zhao (2021) combined blended learning and microlearning components in advanced mathematics teaching and
concluded that digitally supported instruction has a positive impact on student achievement and motivation. Martinho et al. (2023)
stated that teaching higher education students using microlearning supported academic achievement and was found to be useful by
students. They also found that modules can reduce dropout rates. Chong (2022) found that digital visual-supported microlearning
increased students' attention, facilitated access to learning materials, and made the learning process more effective within the scope
of the microlearning lesson prepared for the surface area of rectangular and square objects at the 5th-grade level. The general focus
of these studies, conducted at different grade levels, is to examine the effect of microlearning on student achievement. In this context,
this study aims to investigate the thoughts of sixth-grade students regarding their microlearning experiences in mathematics lessons.
Instead of measuring academic achievement or comparing pre- and post-learning performances, the study focuses on how students
perceive the learning environment and the microlearning process. In this context, the research question is; "How do 6th-grade middle
school students make sense of their concrete experiences of microlearning and the learning process, and what do they think about
their learning process?"

METHOD
Research Design

The current study employed a qualitative research methodology to gather in-depth and detailed information from a limited number
of participants. Qualitative research methods are advantageous in providing in-depth and nuanced insights into complex phenomena,
particularly when involving small sample sizes (Patton, 2015). This approach was deemed appropriate for the current study to
explore students' experiences, perceptions, and evaluations of the microlearning process in depth.

Participants

This method was chosen for the present study due to its effectiveness in accurately comprehending the interviewees' perspectives
and gathering their views. Data was collected through semi-structured interviews, and content analysis was employed to analyze
the collected data. The study recruited a convenience sample of 10 sixth grade (12-13 years old) students in secondary schools in
the Eastern Anatolia region of Turkiye. One of the reasons for choosing sixth-grade students in this study is that the mathematics
topics to be taught are suitable for microlearning because they have a relatively simple structure. In addition, each student's
smartphone or tablet, along with sufficient internet access, is the group that researchers can reach most efficiently in terms of time,
space, and workforce. This approach enabled researchers to conduct the study in a time-efficient and cost-effective manner. The
study was conducted in the second semester of the 2020-2021 academic year. Table 1 summarizes the participants in terms of gender
and academic achievement variables.

Table 1. Distribution of Participants According to Gender and Academic Achievement Variables

Participant number Gender Academic Achievement
(F: Female; M: Male)

S1 M Middle
S2 M Good
S3 M Low
S4 M Low
S5 M Good
S6 = Middle
S7 F Middle
S8 F Low
S9 F Good
S10 F Good

Table 1 presents the demographic information of the study participants, comprising an equal distribution of five female and five
male students. Their previous semester's mathematics scores were utilized to classify the students according to their academic
achievements. Those with a final score between 0 and 45 were classified as low achievers, those between 45 and 70 as moderate
achievers, and those between 70 and 100 as good achievers. The Ministry of National Education Regulation on Preschool Education
and Primary Education Institutions (2014) was taken as a reference in determining score ranges and thresholds. Specifically, the
minimum score required to be considered successful in a subject at the end of the year is 45 points. In this context, students' previous
semester mathematics achievement scores were classified as 'low achievers,' 'medium achievers," and 'high achievers' in descending
order. This method provides the opportunity to evaluate students' achievement levels based on their relative position within the
group rather than their absolute achievement (Woods et al., 2020). Thus, it was possible to make meaningful comparisons within
the sample group according to achievement levels, and a heterogeneous structure was created in terms of research. This resulted in
a heterogeneous sample of sixth-grade students for the study.
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Data Collection Tool

A semi-structured interview form was employed as the primary tool for data collection. The interview questions were developed in
the presence of two experts and were administered to each participant in the same order. To ensure the content validity of the
questions, a theoretical structure was considered during their preparation. While preparing the interview questions, Experiential
Learning Theory (Kolb, 2014) served as the basis. This theory suggests that learning is an active process and that individuals should
make meaning from their experiences and then apply these meanings to new experiences. According to Kolb, learning consists of a
four-stage cycle:

Concrete Experience: Having an authentic experience.

Reflective Observation: Observing and reflecting on this experience.

Abstract Conceptualization: Developing a theoretical understanding by reflecting on the experience.
Active Experimentation: Applying new understandings.

In the present study, two of these four stages were used. The questions in the data collection tool were designed to encompass both
concrete experience and reflective observation stages, and the data obtained were analyzed accordingly. Microlearning provides an
environment in which these four stages can take place quickly and effectively. As learning is delivered in short, focused sessions,
participants can quickly move through each experience and apply what they have learned directly (Hug, 2007). Moreover,
microlearning is a flexible and accessible learning model that allows participants to progress at their own pace, often in a digital
environment, making the learning process more effective and practical.

In this context, by the first two stages of Kolb (2014), the interview questions were designed to understand the participants' concrete
experiences in the microlearning process and their reflective observations on these experiences. For example, the first question
("Can you explain your experiences in the microlearning process and your thoughts on microlearning?") aimed to explore the
participants' concrete experiences in the microlearning process, while the second question ("'Is there anything you want to emphasize
about your experiences in the microlearning process? Can you explain?") aims to reveal the participants’ reflective observations and
inferences about these experiences. Other questions in the interview form and the stages represented in Kolb's (2014) model are
given below.

3) Which part of the microlearning process did you like the most? Can you explain the reasons (reflective observation)?

4) Were there any difficulties or problems you encountered during microlearning? Can you explain the reasons (concrete
experience)?

5) What do you think about the digital content (videos, mini-quizzes, mind maps, etc.) used in the lessons? Can you explain why
(concrete experience and reflective observation)?

Interviews

The study was conducted with a heterogeneous group of ten students, five girls and five boys, who were at the sixth-grade level and
classified as low, middle, and good according to their previous semester's mathematics achievement scores. A semi-structured
interview form was used as a data collection tool, developed with the assistance of two experts, and consisted of nine questions. The
questions were validated through a two-expert review process and aimed to collect information about students' experiences and
perceptions of microlearning. The interviews were conducted in a supportive environment where students received clear
explanations and assistance to ensure they fully understood the questions. The interviews were audio-recorded and transcribed, with
each lasting approximately 10 minutes. Interviews were conducted one-on-one and individually with each student.

Implementation Process

The "ratio” topic in the sixth-grade mathematics curriculum was taught entirely using micro-learning activities and approaches. The
teacher acted as both a practitioner and a guide. The topic was divided into seven micro contents, and short digital content was
created for each micro content. Students were taught the topics entirely through microlearning. In this process, students did not
receive face-to-face education. Different types of digital content were used, including interactive presentations and videos, activity-
packed digital boards, animated posters and logos, mind maps, multiple-choice quizzes, and lecture videos, which were selected
from various sources, such as Web 2.0 tools and Khan Academy. The digital content was presented to students via intelligent boards,
and students were informed about the microlearning process before starting the study. In this context, all content and processes used
in the implementation process are presented in Figure 2.
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«Selection of mathematics topics and instructional design
«Preparation of digital content [Prezi (Interactive Presentations), Canva (Animated
Posters & Logos), MindMeister (Mind Maps), Google Forms (Mini-Quizzes), Padlet
Planning (Digital Boards), Khan Academy TR (Lecture Videos)]
~
» Experience with microlearning (3 weeks)
« Access to digital content
Implementation
J
~
* Semi-structured interviews with students
Data collection + Analyzing the data obtained and presenting the results
and evaluation y

Figure 2. Process of the study

The digital content used in the study is designed in Turkish in a concise and informative way to provide students with basic
information, definitions, formulas, and sample questions related to each micro-content. The interactive presentations and videos
created with the Prezi tool included questions and information about the subject. In contrast, the digital boards created with the
Padlet tool were updated regularly to provide students with additional information and sample solution questions. The animated
posters and logos created with the Canva tool contained basic information and definitions related to the subject. Additionally, the
mind maps created with the MindMeister tool included visual aids to help students better understand the subject. Multiple-choice
mini quizzes, each with varying question counts, were prepared using the Google Forms tool, which included some questions that
presented basic information on the subject in quiz format. Lastly, the lecture videos, basic information, and solved questions were
obtained from Khan Academy TR, an educational platform that provides students with quality educational resources. Care has been
taken to ensure that all digital content offered can be consumed in a short time.

Figure 3. Digital content, sample questions and images-1

32 2026, Journal of Learning and Teaching in Digital Age, 11(1), 28-40



Z. GUn Sahin & H. G. Kirmizigiil

Figure 4. Digital content, sample questions and images-2

To introduce the concept of ratio through the microlearning approach, a digital classroom was established on the Microsoft Teams
platform, and students were provided with a unique class code for access. Throughout the study, digital content was incrementally
added to the classroom environment in a structured and systematic manner. A WhatsApp group was established to ensure effective
communication and coordination within the class, and students were duly informed. The microlearning process and micro-contents
were conducted throughout the subject, based on the weekly achievements and periods outlined in the secondary school mathematics
curriculum. The content, ranging from 3 to 6 minutes in length, was always accessible to students, regardless of their location or
schedule. In addition, students were asked to inform the teacher practitioner about their daily activities, and these records were kept.
Figure 5 presents sample images that depict the microlearning process experienced by the students.

Figure 5. Student images of the microlearning process

The present study obtained approval from the Kilis 7 Aralik University Education Faculty Research Ethics Committee on 2021 with
the decision number 2021/09. Before conducting the research, detailed information was provided to all participating students'
parents, who were asked to sign parent-informed consent forms. The students were also provided with detailed information about
the study and asked to sign informed consent forms. The researchers maintained an impartial stance throughout the study and
adhered to all relevant ethical guidelines.

33 2026, Journal of Learning and Teaching in Digital Age, 11(1), 28-40



Reflections on Microlearning in Mathematics

Analysis of Data

Data analysis is a crucial component of qualitative research, involving the organization and interpretation of data into common
concepts and themes, which are then presented in tables and figures (Creswell & Creswell, 2017; Yildirim & Simsek, 2016). The
study's data were analyzed using a content analysis approach. To ensure the validity and reliability of the research, an expert review
of the data was conducted, and the entire research process was detailed to ensure credibility. Additionally, the transferability of the
research results and data analysis was ensured by creating clear and understandable categories and codes that did not overlap. The
reliability of the data analysis was calculated using the formula developed by Miles and Huberman (1994) and found to be 86%,
indicating good agreement between the independent co-coders. Consistency in qualitative research was maintained by ensuring
harmony or compromise between the coding of different co-coders, which also serves as an indicator of the internal consistency of
the research. The reliability of the data analysis was found to be adequate, with the agreement between the independent co-coders
exceeding the recommended threshold of 80% (Miles & Huberman, 1994). All interview recordings and transcripts were also kept
for possible verification, further enhancing the credibility and reliability of the research.

FINDINGS

Upon analyzing the interview data with the students, three distinct categories emerged concerning microlearning experience, pros
and cons of microlearning, digital content context, and comparison with face-to-face education. These categories are closely aligned
with the first two stages of Kolb's Experiential Learning Theory (2014): concrete experience and reflective observation. Student's
descriptions of specific activities, digital content, and experiences they encountered in the microlearning process (e.g., watching
videos repeatedly, utilizing mini-quizzes, or encountering technical difficulties) represent their concrete experiences. On the other
hand, their reflections on the effectiveness of the digital content, their preferences between microlearning and traditional learning,
and suggestions for improvement reflect the process of reflective observation through which students make sense of their
experiences, evaluate them, and draw personal conclusions. The emergence of these three different categories is a natural
consequence of involving students in both the experiential and reflective stages of learning, in line with Kolb's (2014) theory. The
categories are discussed under separate headings.

Pros and cons of microlearning

In the study, when the students' opinions were examined, it was observed that they expressed views on both the positive and negative
aspects of microlearning in mathematics teaching. In this context, this category was created. The positive elements reported by the
students, the frequency of repetition of these elements, and sample student statements are given in Table 2.

Table 2. Pros Aspects of Microlearning

Pros aspects of microlearning The number of students  Sample student statements

emphasizing the stated
expression

Lots of repetitions 7 "In math, sometimes | needed to repeat. If | learn math
this way, I can easily repeat it.”

Content not distracting 7 "In math, the lessons were sometimes very intense, so |
had trouble focusing on them. However, this was not
like that.”

Having fun with the topics "It was more like a game than a math lesson. | learned
by having fun."

To be short and instructive
Quick and eager learning

Being able to learn the subject wherever
they want

Being able to evaluate themselves

Easily see your shortcomings

Teaching how to wuse technology
beneficially

Developing technological capabilities

Content motivates

A different learning

"It explained the topic shortly and understandably."
"Since it was short, I learned quickly and didn’t get
bored.”

"I could watch the videos at home, at school, even when
I was on the road."

"The mini-quizzes were very good. | tried myself and
realized whether | learned or not."

"When | got a question wrong in the mini-quiz, |
realized what I hadn’t understood."

"l learned how to use new programs, not just watch
videos."

"Now | can prepare a presentation, | want to try making
a video too."

"Since it was short and colorful, | wanted to watch it
again and again."

"It was a very different way of learning. | had never
done a lesson like this before. Mathematics is better this
way"

34
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The study's findings, as presented in Table 2, indicate that participating students reported 12 positive features of microlearning in
mathematics teaching. In particular, students emphasized that microlearning provides ample opportunities for review, minimizes
distractions, presents topics in an engaging and enjoyable manner, and offers concise yet informative content. When student views
were analyzed, it was seen that they provided information about the limitations and disadvantages of microlearning in mathematics
teaching. Table 3 provides valuable information about the negative aspects and their corresponding frequencies, as well as the
challenges and limitations of microlearning as perceived by students.

Table 3. Cons Aspects of Microlearning

Cons aspects of microlearning The number of students ~ Sample student statements
emphasizing the stated
expression

The probability of having an internet problem is 5 "It doesn't happen often for us, but if the

internet goes down | can't watch
anything, it scares me."

Difficulty opening some content 3 "Sometimes the page wouldn’t load or
opened very slowly."

Electricity and not charging problem 2 "When my battery died, | couldn't turn
it on again, that was a problem."

Eye strain when looking at the phone screen is small 2 "The phone is small, my eyes get tired.
I wish I could watch on a tablet.”

Learning alone is boring 1 "I didn't like learning math alone. It is
more enjoyable when | learn with my
friends."

The research findings presented in Table 3 indicate that the participant students reported five negative characteristics associated
with teaching mathematics using microlearning. The most frequently mentioned negative characteristics include internet connection
problems and difficulty accessing content. Although the students stated that they did not experience any major problems with the
internet, they said that this could potentially be a challenge. In addition, some students reported difficulties accessing certain content,
but no student stated that any content was inaccessible. Two students mentioned electricity and charging problems, while the other
two reported experiencing eye strain from following the lessons on their phones. Finally, one student perceived microlearning as a
boring learning method. These findings suggest that while microlearning offers a flexible and personalized learning environment, it
has certain limitations in terms of technological infrastructure and socio-emotional dimensions. Issues such as lack of hardware
access, screen fatigue, and solitary learning emerge as limiting factors in student experiences with microlearning.

Digital Contents Context
In this study, student views on digital content used in the microlearning process were analyzed by creating a separate category called
“Digital content.” In this context, the analysis of student views on digital content, frequencies, and sample student expressions are

presented in Table 4.

Table 4. Opinions on Digital Contents

Opinions on digital content The number of students ~ Sample student statements
emphasizing the stated
expression
Mini quizzes are short, fun and effective in self- 5 "The mini quizzes were very good. | tried myself
assessment and realized whether | learned or not."
The presentations prepared with Prezi are very 3 "It had my teacher's voice; | felt like he was
instructive, interesting and the presentations narrating; it was good."
prepared by the teacher's voice are more
remarkable
Khan academy videos are fun and the lecture 3 "It explained things step by step. | stopped and
order is good watched it again when | got stuck."
Willingness to prepare our own digital content 3 "Now | can prepare a presentation, | want to try
making a video too."
Since mind maps show the subject holistically, 2 "The topic was all together. It was easy to see what
it is very instructive I had learned."
Digital content should be longer. 2 "Some of the videos were too short. | wanted more
explanation on some topics."
Having fun because digital boards are so 1 "I liked the digital boards because there were lots
diverse of different materials on them."
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Table 4 presents the analysis of students' comments on the digital content used in the teaching of mathematics through microlearning.
The study revealed that the majority of students liked the digital content prepared for mathematics in a microlearning format. The
most frequently expressed opinion was that the mini quizzes were fun and effective for self-assessment. When the students' opinions
were examined, it was seen that the most popular program among the learning objects prepared with Web 2.0 tools varied among
the students. Some students liked the presentations designed with Prezi, while others preferred mind maps, Khan Academy videos,
or digital boards.

Students who liked Prezi presentations found them instructive, interesting, and engaging as they were told in the teacher's voice.
Some students selected mind maps because they facilitated seeing the subject as a whole. Some students preferred Khan Academy
videos because of the order of the issues and the fun aspect. One student also liked digital boards due to the wide variety of content
available. Moreover, three students expressed their willingness to prepare their digital content. However, two students mentioned
that they found some content to be short.

Comparison with face-to-face education
When the interviews with the students were analyzed, it was determined that the students compared microlearning with face-to-face
education. Therefore, this category was created. Students' opinions, frequencies, and sample student expressions regarding this

category are presented in Table 5.

Table 5. Comparison of Face-to-Face Education and Microlearning

Difference between face-to-face education and The number of Sample student statements
microlearning students emphasizing
the stated expression
Microlearning is fun and attractive compared to 6 "Sometimes | get bored with the mathematics
face-to-face education lessons at school, but here | learned with fun."
The lesson in school happens once, there is no 4 "At school, the teacher explained it once, and if |
chance to take the same lesson again, but we missed it, that was the end of the day for me in
repeat it as many times as we want with math. But here, [ watched as much as I wanted”
microlearning
Microlearning is very good for self-assessment 3 "The mini-quizzes were very good. | tried myself
and realized whether I learned or not."
The contents are short and concise, and better 3 "Since it was short and clear, | understood the
understood compared to face-to-face training topic more easily than at school."
Both have different advantages, and both should 2 "Some parts are better at school, some parts are
be used in learning the subject better online. | think both should be used
together."
Microlearning is a better way of teaching for 2 “If T had been sick that day and couldn’t go to
students with absenteeism school, watching the video would have been like
attending the class.”
There is no need for the internet in face-to-face 2 "At school we don't need internet, but here if
education, but not so in microlearning there's no internet, | can't do anything."”
Boring as it is learned only in front of the screen 1 "We can ask questions at school. That is not the
in microlearning case here. That is why there were parts | did not

fully understand."

Upon analyzing the students' interviews, it became apparent that they compared microlearning with face-to-face instruction in
mathematics teaching and their views on this category are documented in Table 5. Out of the total number of participants, six
students reported that microlearning was more interesting and enjoyable than face-to-face instruction for learning mathematics. Four
students mentioned that they needed the opportunity to revisit the same topic in face-to-face education as in microlearning. Three
students stated that they understood the content better through microlearning due to its short and precise course structure.
Additionally, three students noted that microlearning enabled them to self-evaluate their progress, which was not possible in face-
to-face education. Two students highlighted that both learning methods had different advantages and should be incorporated into
the learning process. Two additional students stated that microlearning could benefit individuals with absenteeism issues. However,
one student expressed that they found microlearning monotonous as they studied alone on the screen, whereas face-to-face education
offered a different learning experience. The results suggest that while microlearning could be considered superior in certain aspects,
some students still prefer face-to-face education due to the social and interactive elements of the learning process.

DISCUSSION

This study investigates students' perceptions of their microlearning experiences in mathematics courses. Students generally
expressed satisfaction with the microlearning process and found it helpful during their mathematics learning. When the reasons for
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finding it helpful are mini-quizzes, it is seen that they mention needing repetition in mathematics, as they can review the parts they
do not understand again. Short content makes mathematics lessons fun and increases comprehensibility. Similar findings were found
in studies on teaching mathematics with microteaching. For example, Dalong and Jonah (2024) evaluated the effect of microlearning
on the mathematics performance of elementary school students. They found that this method facilitated an understanding of concepts
by reducing study time, improving problem-solving skills, and increasing student motivation. Leela et al. (2019) found that students
who were taught an introductory mathematics course in higher education using microlearning modules using augmented reality-
supported live books created a more positive learning environment compared to students taking courses in traditional settings. Chong
(2022) found that the microlearning lesson for mathematics courses increased students' attention, facilitated access to learning
materials, and made the learning process more effective. The study's results showed that students' experiences with learning
mathematics using microlearning supported these findings. Breaking down complex topics in mathematics lessons into small,
manageable pieces and presenting them in a structure that is compatible with students' attention spans has a positive effect on
students in general. These findings are consistent with the nature of microlearning and show that this method contributes to students'
mathematics learning processes.

Monib et al. (2024) conducted a bibliometric analysis of studies published between 2007 and 2023 on microlearning, an educational
approach that is gaining increasing attention in various fields. They stated that there are more studies on its effects on higher
education. Additionally, the study found that microlearning was predominantly used for language learning. In this study, he
examined the experiences of middle school students learning mathematics through microlearning and contributed to the existing
literature. People have transformed their information consumption habits to focus on the rapid presentation of a single, discrete
topic. For example, social media platforms such as Twitter, Instagram, TikTok, and YouTube (for short videos) have popularized
short-form content, including tweets, posts, and videos with limited duration (Monib et al., 2024). The ever-decreasing attention
span (Javorcik, 2021) is expected to bring this learning approach to the forefront at all levels and learning domains.

Students who shared their microlearning experiences also mentioned some negatives in the process. The most frequently mentioned
negativity was the fear of having internet problems. However, although students were concerned about internet connection during
the microlearning process, they stated that they did not encounter such technical problems during the process. The fact that
microlearning is completely dependent on the digital environment and requires technological infrastructure emerges as a
disadvantage, especially in regions with limited internet access. In this context, microlearning is quite functional for students with
technological access, although there are cases where face-to-face education is more meaningful. In their study comparing face-to-
face education, online learning, and microlearning, Carter and Youssef-Morgan (2022) found that although each method has its own
advantages, micro learning and online learning may be more advantageous regarding flexibility and accessibility. In this context,
the fact that microlearning requires internet access and this situation causes stress in students can be considered a limitation of this
learning. There are studies on the difficulties of microlearning in literature. However, it is seen that these difficulties are mainly
addressed from the practitioner's perspective (Gin-Sahin & Kirmizigiil, 2023; Loong & Assier, 2016; Tang, 2017). The study
identified the limitations of microlearning from the perspective of students who experienced microlearning in mathematics teaching.
Another important finding of the study is the student's interest in mini quizzes. Short, interactive, and self-assessment mini quizzes
make it easier for students to receive feedback throughout the learning process. Although Jomah et al. (2016) state that microlearning
has some limitations in providing feedback with detailed explanations, mini-quizzes can overcome this limitation by increasing
student-teacher interaction. According to Tabares et al. (2022), considering that feedback contributes to improving the learning
process of the participants, this study showed that feedback in microlearning processes can be designed to attract students' attention.
Park and Kim (2018) state that microlearning content can be produced quickly in the digital environment and does not require a
long time. In this context, after teaching mathematics with microlearning in the study, students expressed interest in producing
digital content and tried to produce digital content. The fact that students developed their technological skills through microlearning
is among the findings supporting this method's potential in education. Nuraeni and Juandi (2023), in their study with pre-service
teachers using microlearning, stated that some students could not achieve the desired efficiency because they had not yet fully
optimized the technology for learning. They emphasized the importance of technological improvement and development in terms
of microlearning. In this context, the current study is beneficial in introducing students to digital content and developing their
technological skills in today's digital world. In this way, the study is valuable in contributing to students' learning processes and
enhancing their technological competencies in response to the digital age's requirements.

Ultimately, this study found that many students reported microlearning to be more engaging and flexible than traditional face-to-
face teaching. Students emphasized the benefits of being able to pause, rewind, and repeat lessons at their own pace, which is not
usually possible in a classroom setting. In this regard, the results align with previous literature that emphasizes the adaptability and
accessibility of digital learning environments (Carter & Youssef-Morgan, 2022; Nikou & Economides, 2018). Moreover, students'
ability to manage their learning independently supports that microlearning promotes self-directed learning, one of the key skills of
the 21st century (Buchem & Hamelmann, 2010). However, some students noted that face-to-face instruction provides real-time
interaction and peer support, but these are lacking in the digital environment. This aligns with Jomah et al. (2016), who state that
microlearning may fall short in promoting social engagement and in-depth discussions. Therefore, although students acknowledged
the advantages of both methods, their views suggest that a blended learning model combining micro and face-to-face elements can
provide a more holistic learning experience.
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CONCLUSION AND RECOMMENDATIONS

This study reveals that microlearning can positively affect student experiences in mathematics education and is widely adopted by
students. Microlearning can be considered as an alternative or complementary model to traditional teaching methods by providing
students with the opportunity to learn at their individual pace, to repeat, and to have a distraction-free learning environment. In
addition, it can give students a positive perspective on the integration of digital technologies into educational processes and
contributes to the development of their digital skills.

In line with the recommendations, the microlearning model should be tested on a wider student population and its effectiveness
should be evaluated by applying it in different courses. In addition, microlearning can be made more inclusive by developing content
that can be used offline for regions with limited internet access. It is also important to increase the number of mini-quizzes and
interactive content so that students can use feedback mechanisms more efficiently.

According to the students' views, microlearning offers flexible and engaging educational experience in mathematics. Although this
study does not directly evaluate academic achievement, some of the results suggest that students' opinions focus on increasing
academic achievement at specific points. For example, students positively evaluated microlearning in terms of learning at an
individual pace, having the opportunity to review content, and the inclusion of digital technologies in the learning process. These
experiences demonstrate the potential of integrating microlearning with face-to-face teaching, especially where flexibility and
accessibility are required. Therefore, educators and educational designers should continue to work on the method to make
microlearning more effective and integrate it into teaching processes with a student-centered approach.

Limitations of the Research

This study has certain limitations. The study was limited to sixth-grade students. The microlearning experiences of students in
different age groups may differ. Moreover, individual differences in access to technological infrastructure may have affected
students’ perceptions of the microlearning process. Despite these limitations, the study provides important insights into the role that
microlearning can play in mathematics teaching. The findings contribute to a better understanding of the potential of microlearning
in education and can serve as a basis for future research in a wider range of contexts. Further studies, especially on issues such as
integration with face-to-face education and applicability in different courses and age groups, will reveal the role of microlearning
in education in a more comprehensive way.

Ethics and Consent: The present study obtained approval from the Kilis 7 Aralik University Education Faculty Research Ethics
Committee in 2021 with the decision number 2021/09.
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