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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]
In recent years, the landscape of education has undergone a dramatic transformation, driven by the worldwide crisis which has led to significant changes in the educational system like to quickly adapt to new learning modalities. In particular, the shift to flexible learning environments which has posed unique challenges and opportunities for students, particularly in mathematics, where conceptual understanding and problem-solving skills are fundamental. In the post-pandemic context, students’ self-concept, how they perceive their abilities in mathematics, has emerged as a factor of their academic engagement and achievement. Self-concept shapes the interpretation of life experiences and influences of the perception of the world. It plays a crucial role in guiding emotions, behaviors, values, and attitudes. A strong and positive self-concept fosters healthy and constructive thoughts, feelings, and actions .
Academic self-concept referred to students’ self-perceptions of their academic abilities in specific domains, such as mathematics . According to , a student's mathematics self-concept was influenced by their confidence in understanding new mathematical topics, achieving high performance, or solving problems successfully. 
Also,  posited that there is a relationship between mathematics achievement and academic self-concept. They found evidence of bidirectional effects, with higher math achievement predicting higher academic self-concept predicting higher math achievement over time., understanding students’ academic self-concept in online learning environments is crucial for designing effective instructional strategies and support mechanisms, hence, the importance how students perceive their math learning abilities and interests is important. While prior works like the study of , deal with barriers to online learning, mathematics, self-concept in the context of online learning is not that widely investigated, hence this study.
This study aimed to provide insights into the students’ mathematics self-concept as well as their challenges in online learning.  
2. Methods
[bookmark: _Hlk52564651][bookmark: _Hlk52564678][bookmark: _Hlk52564700]This study utilized descriptive design to assess the academic online learning self-concept in Mathematics in the Modern World of the 409 freshmen students. It is exploratory (by nature) as it only serves as a baseline study to have a better understanding of the problem. Purposive sampling technique and simple random sampling techniques were used in identifying the respondents in the study. An adapted questionnaire was used. It was validated by experts and was administered via Microsoft Forms.
 
       The questionnaire has two parts. Part 1 was intended to gather information about profile of respondents while Part 2 solicited data on mathematics self-concept. Frequency counts, means, and standard deviations were used to describe the data.
3. Results and Discussion

Profile of the respondents in terms of age, gender, year level, gross monthly family income, use of LMS through MS Teams, number of siblings, and device-sharing during online class
The average age of the 409 respondents is 19.53 with a standard deviation of 1.51. Most of them are in the age bracket of 18 to 36. Majority of the participants are female and enrolled in the College of International Tourism and Hospitality Management (CITHM) and are freshmen. Their Gross Monthly Family Income (GMFI) ranged from PhP 10,500 to PhP 42,000.00. The respondents predominantly began using MS Teams during the first semester of the academic year 2021-2022. Most of the respondents reported having no siblings and were currently enrolled in online classes. Among those who had siblings, have their own devices for use during online class. Nonetheless, it was found out that there are some who just borrow devices or some do not have any device to use.



Table 1. Student-related factors in terms of device ownership, personal physical learning space access, internet speed, and over-all perception of mathematics online learning.
	Student-related factors
	f
	%

	Device ownership

	One device
	111
	27.1

	Two devices
	260
	63.6 

	Three or more devices
	38
	9.3 

	Personal space for online learning
	
	

	With personal space
	305
	74.6 

	Without personal space
	104
	25.4 

	Internet connection

	Very slow
	7
	1.7 

	Slow
	22
	5.4 

	Sometimes fast, sometimes slow
	334
	81.7 

	Fast
	40
	9.8 

	Very fast
	6
	1.5 

	Perception of mathematics online learning

	Harder than face-to-face
	66
	16.1 

	Easier than face-to-face
	79
	19.3 

	About the same level of difficulty with face-to-face
	111
	27.1

	About the same level of ease with face-to-face
	85
	20.8

	Unsure/I cannot tell
	68
	16.6



From the table, results show that 371 (90.7 %) of the student-respondents own 1 or 2 devices. Three hundred five (305) or almost 75 % have personal space during online sessions. About 7 % have slow or very slow internet connection while 82 % experience intermittent internet connection during online class. Majority of the respondents perceived that online learning in mathematics differs in terms of difficulty or ease compared to face-to-face learning, aligning with the findings of . Their study on mathematics self-concept and the challenges faced by learners in an online learning environment during the COVID-19 pandemic revealed that most students perceive that mathematics delivered in an online platform is harder to learn than in a face-to-face setup.   

Table 2. Mathematics self-concept of students in terms of mathematical ability 
	STATEMENTS
	
	SD
	QD

	I can get good grades on my tests in online learning.
	3.76
	0.80
	True

	I can understand the lessons easily.
	3.23
	0.87
	Unsure

	I can submit the activities easily.
	3.66
	0.92
	True

	I can do well overall in my subjects.
	3.42
	0.85
	Unsure

	I can attend the classes easily.
	3.70
	0.97
	True

	I can do the assignments easily.
	3.53
	0.84
	True

	I can help my classmates in our assignments.
	3.40
	0.97
	Unsure

	I can easily recall what I have learnt.
	3.36
	0.97
	Unsure

	I can easily finish my subjects in online learning than face-to- face.
	3.34
	1.05
	Unsure

	I can perform better than my classmates.
	2.81
	0.91
	Unsure

	I can perform better than my schoolmates.
	2.80
	0.91
	Unsure

	I can pass my subjects.
	3.91
	0.71
	True

	It takes lesser effort to study for the exam/quizzes online.
	3.00
	0.99
	Unsure

	It takes lesser effort to understand the topics in an online class.
	2.89
	0.95
	Unsure

	It takes lesser effort to do assignments in online learning.
	3.15
	0.95
	Unsure

	Overall, it takes lesser effort to study in online learning.
	2.97
	1.00
	Unsure

	Overall
	3.31
	0.92
	unsure


The results revealed that students' self-concept in terms of Mathematical Ability shows different outcomes regarding their experiences with online learning. Students agree that they can get good grades with a mean of 3.76 with standard deviation of 0.80, submit activities easily with a mean of 3.66 and a standard deviation of 0.92, attend classes (Mean: 3.70, SD: 0.97), and pass subjects (Mean: 3.91, SD: 0.71). However, they are uncertain about understanding lessons (Mean: 3.23, SD: 0.87), recalling what they have learned (Mean: 3.36, SD: 0.97), and performing better than peers (Mean: 2.80–2.81). Efforts to study and understand topics also remain unclear (Mean: 2.89–3.15). Overall, with a mean of 3.31 and a standard deviation of 0.92, students find online learning beneficial for accessibility and task completion but struggle with comprehension and relative performance. The shift toward flexible learning modalities has redefined how students engage with education, particularly in mathematics. These changes have brought both opportunities and challenges, especially in a subject that demands strong problem-solving skills and conceptual understanding . 
Table 2. Mathematics self-concept of students in terms of mathematics interest
	STATEMENTS
	
	SD
	QD

	It takes lesser effort to be on time to attend online classes.
	3.53
	0.99
	True

	It takes lesser effort to ask questions to teachers in an online learning.
	3.18
	0.96
	Unsure

	It takes lesser effort to collaborate with my classmates online.
	2.93
	1.04
	Unsure

	I will be more interested to learn.
	3.52
	0.97
	True

	Online learning is more enjoyable than face-to-face.
	2.57
	1.14
	Unsure

	Online materials are interesting to learn.
	3.34
	0.92
	Unsure

	There is no dull moment when I am in an online class.
	2.69
	1.08
	Unsure

	I feel excited when attending online lectures.
	3.05
	0.99
	Unsure

	Overall
	3.10
	1.01
	Unsure


  Results on Mathematical Interest reflects mixed perceptions of students' engagement with online learning. While students agree that attending online classes on time is easier (Mean: 3.53, SD: 0.99) and they are generally interested to learn (Mean: 3.52, SD: 0.97), they remain uncertain about other aspects. Asking questions (Mean: 3.18, SD: 0.96), collaborating with classmates (Mean: 2.93, SD: 1.04), and finding online materials interesting (Mean: 3.34, SD: 0.92) show inconsistent responses. Students also feel unsure about enjoying online learning compared to face-to-face (Mean: 2.57, SD: 1.14) and maintaining excitement during lectures (Mean: 3.05, SD: 0.99). The overall mean of 3.10 with a standard deviation of 1.01 indicates moderate interest, but the high variability suggests diverse experiences, highlighting that while some students find online learning engaging, others struggle with motivation and enjoyment. These findings align with the research by, which highlighted the variation in students’ learning experiences during online learning. It noted that while some students thrived due to the flexibility of online platforms, others faced challenges such as decreased motivation, distractions, and difficulties in staying engaged. Similarly, Yang et al. (2021) revealed that while online platforms enhance accessibility and allow for personalized pacing, students' levels of engagement and motivation vary widely. Factors such as technological proficiency, interaction with peers, and the clarity of materials contribute to these differences.
4. Conclusions
Based on the findings, the following conclusions were formulated:
1. Majority of the students are young, with ages ranging from 18 to 36 years, and an average age of 19.53 years. The respondents are predominantly female, mostly from the College of International Tourism and Hospitality Management (CITHM), and mostly freshmen. Their families' monthly income ranges between PhP 10,500 to PhP 42,000. Most of the respondents used MS Teams during online. Additionally, many respondents do not have siblings currently enrolled in online classes, and those who do typically have their own devices. However, some students still rely on borrowed devices or lack access to their own, indicating variability in access to resources during online learning. Some online synchronous learners have physical learning space limitations which make learning inconvenient. Somehow, this has contributed to their low academic self-concept.
2. Most student-respondents own one or two devices and have access to personal space during online sessions. However, some experience slow or very slow internet connections, while many face intermittent connectivity issues during online synchronous classes. A majority of the respondents perceive online learning in mathematics to be of similar difficulty or ease compared to face-to-face learning. 
3. The results suggest that while students show positive perceptions of the accessibility and task completion aspects of online learning, they exhibit mixed feelings about their mathematical ability and interest. Although they feel confident in certain areas, such as passing subjects and attending classes, they express uncertainty regarding their comprehension, performance, and engagement. The varied responses indicate that while online learning offers flexibility and convenience, it may require improvements in fostering consistent understanding and maintaining student Mathematics ability and interest.
Recommendations
[bookmark: _Hlk60054323]1. Faculty members (or the university) may send letters to parents or guardians about online learning, to observe the online learning schedule of their students and provide them with an environment that is conducive for learning.
2. Continuously provide an LMS that can support the needs of the MMW students. With this, other LMS aside from MRooms can be tested.
3. For future research to utilize the results of this exploratory research as a basis for other research on self-concept of students especially in other subjects, which may not only be on pure online learning modality but also other modalities such as blended learning.  
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