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[bookmark: Abstract]Abstract

Mathematics has been recognized as a critical skill that underpins problem-solving, scientific advancement, and economic development, yet many students face difficulties in mastering mathematical concepts due to gaps in language literacy and reading comprehension. In response to this matter, this study aims to determine the role of language literacy and reading comprehension skills in enhancing mathematics performance. The study utilized a correlational research design to analyze the relationships between language literacy, reading comprehension, and mathematics performance involving the participation of the first year college students under the College of Arts and Sciences (CAS) from the University of Batangas, main campus who are during the school year 2024-2025 and was selected using of simple random sampling. The researchers collected the data using tools such as a language literacy skill assessment, a reading comprehension test, and Mathematics in the Modern World (MMW) final grade. The result showed that that 18-year-old students generally have slightly higher English proficiency, reading comprehension, and mathematics performance compared to students aged 19 and above. It was also found out that there is a strong, positive, and statistically significant correlation between students' language literacy skills and their mathematics performance. Meanwhile, there is a weak but statistically significant negative correlation between reading comprehension and mathematics performance. The proposed language literacy and reading comprehension program will be able to help improving the students' mathematics performance.
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[bookmark: 1.0_Introduction]1.0 Introduction

Most people consider mathematics a universal language; however, it is not just mastering the numerals that make one express that mathematics commands more. Beyond these, one needs language literacy, reading comprehension, and communication to understand the concepts and solve mathematical problems. Those skills enable students to interpret mathematical instructions, process complex information, and articulate solutions. Even if the students take different courses related to math, many have trouble with word problems or solving any tasks related to math that require highly developed language proficiency.

Word problems increasingly tend to expose mathematics to reality, and it is true with real-world scenarios that most of them are loaded with the context from which the problems are framed. A student suffering from poor reading comprehension will not be able to extract salient points from such a problem, and the limited scope for communication will in turn block his or her reasoning from being articulated. Further, language literacy issues might even cause wrong interpretation of mathematical terms, symbols, and instructions, which greatly adds difficulty to the problem being solved.
Noriega, Mendoza, and Cadag (2024) and Valenzuela et al. (2024) indicated that understanding mathematical word problems (MWPs) is a complex issue that integrates reading comprehension with mathematical reasoning. Research demonstrates that students frequently encounter challenges with mathematical word problems not because to insufficient mathematical abilities, but rather due to issues in comprehending the textual context of the problems. This comprehension is essential for efficient problem solving, since it enables students to convert the material into mathematical representations.

Furthermore, mathematics has primarily been examined as a standalone performance skill, whereas the impact of language-related skills has received comparatively less scrutiny. This represents a significant deficiency in comprehending the influence of language and communication literacy, reading comprehension, and related competencies on mathematical success. Particularly, it is during the pivotal college-age phase that these skills are essential for education and will ultimately affect career advancement.

Haryani and Harso (2023) asserted that reading comprehension is essential for mathematical literacy. They enable students to analyze, understand, and express mathematical ideas and participate in debates that enhance their comprehension of mathematical concepts. Promoting the use of formal mathematical language among students and linking it to everyday language might enhance their understanding and communication abilities and, subsequently, their mathematical literacy.

Meanwhile, Ashkenazi and Silverman (2017) noted that reading comprehension, independent of other variables, significantly influences mathematics performance, especially in domains like number line knowledge. While language literacy, reading comprehension, and communication skills are essential for mathematics achievement, it is crucial to acknowledge that other cognitive abilities, such as perceptual speed and attention, also contribute substantially. These skills can independently influence arithmetic fact retrieval and procedural understanding, indicating a multimodal strategy for improving mathematical performance. While, proficient reading skills are directly linked to the capacity to resolve MWPs, since pupils are required to understand and analyze the material appropriately (Valenzuela et al., 2024).

On the other side, teachers encounter students usually in dire situations, most of which are related to text problems in mathematics. Most of these fail to pick the vital information, and they brood over the language-related context instead of taking the right action. In many instances, it makes it worse since the terms or instructions given are mathematically misinterpreted because of poor language literacy. Poor communication skills restrict students from explaining very well what their thoughts are in writing solutions or even during team-mate solving problems. Irrespective of all that, students usually understand the math concepts, but their performance is never quite well due to their inability to express their reasoning.
In this matter, the researchers prompted to address the knowledge gap by examining the impact of language literacy and reading comprehension on the mathematical performance of the College of Arts and Sciences (CAS) first year students. Consequently, the results derived from these studies would provide valuable insights for educators and curriculum creators to formulate effective interventions and support programs aimed at enhancing linguistic and mathematical ability.

This study, specifically, seeks to achieve the following objectives:
1. Identify the students' profile in terms of their language literacy skill, reading comprehension, and mathematics performance.
2. Determine the effect of students’ language literacy skill to their mathematics performance.

3. Recognize the influence of reading comprehension on students' performance in mathematics.
4. Propose language literacy and reading comprehension program that can help to improve the students' mathematics performance.

2.0 [bookmark: 2.0Methodology]Methodology

The correlational research design was employed in this study to analyze the relationships between language literacy, reading comprehension, and mathematics performance. Since nothing has been manipulated, correlational research is best suited for studying how these variables are interrelated because it concerns how several factors are tied to contribution towards performance. A correlational design allows to measure the strength and direction of these relationships. According to Devi, Lepcha, & Basnet (2023), examining the associations between or among two or more variables in a single group, which might happen at several levels, is possible using a correlational design. This kind of non-experimental design looks at how two or more variables relate to one another.

In addition, the study involved the participation of the first year college students under the College of Arts and Sciences (CAS) from the University of Batangas, main campus who are during the school year 2024-2025. The study applied the use of simple random sampling. In here, every member of a population has an equal chance of being chosen, which reduces selection bias and increases the accuracy of the results.
The study's sample size was determined using the RaoSoft calculator, a tool that calculates the critical value for the normal distribution. Out of the total population of 180

students, the computed sample size resulted in 123 participants. These selected students served as the primary respondents who answered the data-gathering instruments for the study.

The researchers collected the data using tools such as a language literacy skill assessment, a reading comprehension test, and Mathematics in the Modern World (MMW) final grade. The data gathered were essential for completing and achieving the goals of this study. To ensure the data gathered is valid and reliable, the instruments were carefully selected, reviewed, or adapted from established sources. Any necessary revisions made were based on feedback from the pilot test before full implementation. Furthermore, the data from the respondents were computed with the use of frequency, percentage, weighted mean, standard deviation, Pearson’s Correlation, Content Analysis, t-Test, ANOVA, and Multiple Regression as the main statistical treatments of data.
The ethical guidelines were highly considered to keep the confidentiality of the study. The real names of the respondents were not mentioned in the report. Likewise, the gathered data and information from the respondents were identified and kept confidential.

3.0 [bookmark: 3.0Results_and_Discussion]Results and Discussion

The tabulated data followed the intended objectives given at the onset of the paper. The data are presented with the appropriate statistical descriptions and analyses followed by interpretation. Moreover, it discusses the presentation, analysis and interpretation of findings obtained from the data collected.


1. [bookmark: 1.Students'_Profile]Students' Profile

It present the results of the data gathered concerning the students’ profile in terms of language literacy skill, reading comprehension, and mathematics performance.

[bookmark: Table_1._Profile_of_the_Respondents_in_t]Table 1. Profile of the Respondents in terms of Language Literacy Skill
	Age
	N
	Mean
	Standard Deviation

	18 years old
	125
	90.09
	3.654

	19 years old and above
	122
	89.59
	3.581

	Total:
	247
	89.84
	3.620



The data presented the English proficiency grade that was used a basis for students’ language literacy skill showed that there is a small difference between students who are 18 years old and those who are 19 years old and above. The mean English proficiency grade for 18-year-olds (90.09) is slightly higher compared to those aged 19 and above (89.59), with the total group’s mean being 89.84. The standard deviation is fairly consistent across both groups, suggesting that there is not much variation in the English proficiency levels within each group. This finds support to McGehee & Isbell (2024) stating that higher English proficiency is associated with better academic achievements, which suggests that younger pupils may be more supported or engaged in their learning contexts.

[bookmark: Table_2._Profile_of_the_Respondents_in_t]Table 2. Profile of the Respondents in terms of Reading Comprehension
	Age
	N
	Mean
	Standard Deviation

	18 years old
	125
	26.58
	4.350

	19 years old and above
	122
	26.24
	5.165

	Total:
	247
	26.41
	4.763



The data revealed that the English reading test scores used in order to assess the students’ reading comprehension showed a slight variation, with the 18-year-old group having a mean of 26.58 and the 19-year-old and above group having a mean of 26.24. The small difference in the means further supports the idea that both age groups perform similarly in reading comprehension. The larger standard deviation in the 19+ age group (5.165) indicates that the scores are more spread out, whereas the 18-year-old group has slightly less variation in their scores. This result finds connection to the study of Liu (2024), the close means show that both age groups have similar reading comprehension skills, which is consistent with research showing that age-related reading gap is frequently insignificant for people with equivalent verbal skills.


[bookmark: Table_3._Profile_of_the_Respondents_in_t]Table 3. Profile of the Respondents in terms of Mathematics Performance
	Age
	N
	Mean
	Standard Deviation

	18 years old
	125
	87.54
	5.966

	19 years old and above
	122
	87.02
	5.936

	Total:
	247
	87.28
	5.945



This information used the Mathematics in the Modern World grade to assess the students’ mathematics performance. The data revealed that it is quite similar for both age groups, with the 18-year-old group scoring slightly higher (87.54) compared to the 19-year-old and above group (87.02). The standard deviations are relatively high, indicating a significant spread in the math performance within each group. This suggests that while the average performance in mathematics is relatively consistent between the age groups, there is considerable variability in how students performed. It was similar to the ideas of Greipl et al. (2020), educational experiences can also have an impact on arithmetic performance indicators, as evidenced by research that related error rates to participants' educational backgrounds rather than age alone.


2. [bookmark: 2.Effect_of_Students’_Language_Literacy_]Effect of Students’ Language Literacy Skill to Mathematics Performance

This shows the data determining the effect of students’ language literacy skill to their mathematics performance.

[bookmark: Table_4._Correlation_of_Students’_Langua]Table 4. Correlation of Students’ Language Literacy Skill to Mathematics Performance
	Variables
	Language Literacy Skill (English Proficiency Grade)

	Mathematics Performance (MMW Grade)
	r-value
	P-value
	Interpretation

	
	r = .541
	p < .01
	strong, positive, significant



The data revealed a strong, positive, and statistically significant correlation between students' language literacy skills and their mathematics performance, with an r-value of 0.541 and a p-value of < 0.01. This indicates that as students' language literacy skills improve, their performance in mathematics tends to improve as well, with a moderate to strong relationship. The result is statistically significant, suggesting that this correlation is unlikely to be due to random chance. The implication is that enhancing students' language skills, particularly in English, may positively impact their ability to perform in mathematics. It finds support from the ideas of Peng et al. (2020), it shows a substantial beneficial association between language literacy skills and math proficiency. A meta-analysis of 344 research involving over 360,000 individuals revealed a moderate link (r =.42) between language and mathematics, with more sophisticated skills showing stronger relationships.


3. [bookmark: 3.Influence_of_Reading_Comprehension_on_]Influence of Reading Comprehension on Students' Performance in Mathematics

This indicates the gathered data concerning the influence of reading comprehension on students' performance in mathematics.

[bookmark: Table_5._Correlation_of_Reading_Comprehe]Table 5. Correlation of Reading Comprehension on Students' Performance in Mathematics
	Variables
	Reading Comprehension (Reading Test Score)

	Mathematics Performance (MMW Grade)
	r-value
	P-value
	Interpretation

	
	r = –.141,
	p < .05
	weak, negative, significant



The data showed a weak but statistically significant negative correlation between reading comprehension and mathematics performance, with an r-value of -0.141 and a p-value less than 0.05. This suggests that while there is a slight inverse relationship, the effect is minor yet meaningful. This finding opens the door for further investigation into how reading skills might influence students' ability to tackle mathematical word problems, offering valuable insights for educators to explore potential strategies for improving both areas simultaneously. This result was opposite to the findings of Öztop & Toptaş (2022) on the association between reading comprehension and arithmetic proficiency, which regularly shows a favorable correlation. A meta-analysis of 18 research revealed a strong positive link (g=0.575) between reading comprehension and mathematics achievement.


4. [bookmark: 4.Proposed_Language_Literacy_and_Reading]Proposed Language Literacy and Reading Comprehension Program

This presents the proposed language literacy and reading comprehension program that can help to improve the students' mathematics performance.

[bookmark: Table_6._Proposed_Language_Literacy_and_]Table 6. Proposed Language Literacy and Reading Comprehension Program

Activity / Program

Objectives		Persons Involved

Time Frame

Success Indicator


Reading	To	enhance	students'		Language		4 weeks	Improvement		in Comprehension	ability to understand and	teachers, reading	(1 session	students'	reading

Workshops    analyze reading materials,
improving	their comprehension skills in both language and mathematics.

specialists, students

per week)  comprehension
scores by at least 10% as measured by pre- and post-test assessments.

Integrated Math	To help students improve	Mathematics	Ongoing	Increased
and Language	their	mathematics	teachers,		(weekly	performance		in Literacy Lessons	performance by integrating	language	integration	math-related	tasks

language		literacy techniques	into		math

teachers, students

within math

and word problem- solving skills, with at

lessons, focusing on word problems	and
mathematical vocabulary.

classes)	least	80%	of
students	showing improvement.



Peer Tutoring	To	foster	peer-to-peer	High-performing	6 weeks	Improvement in the Program	learning	where	higher-		students,		(weekly	reading
performing		students	in	struggling	sessions)	comprehension and language	literacy	assist	 students,		mathematics

those   struggling   with
reading comprehension, thus reinforcing both their math and language skills.

teachers (to
oversee)

performance of the
struggling students, with at least 75% showing progress.

Vocabulary	To	enhance	students'	Language	4 weeks	A 15% increase in

Building Sessions	understanding	of	key
vocabulary terms used in

teachers, students

(2
sessions

the correct usage of subject-specific

both	mathematics	and	per week)	vocabulary in written
reading	comprehension,	and	oral

improving their grasp of complex concepts in both areas.

assessments.


Reading Circles	To engage students in	 Language and		4 weeks	Increased ability to with Math Focus	group	reading	activities	math teachers,	(1 session	solve word problems

that	emphasize understanding texts with

students	per week)	and better interpret
math-related

mathematical	content,	readings,	with	at

fostering both reading comprehension and math- related problem-solving skills.

least 80% of students showing improvement in both areas.



4.0 [bookmark: 4.0Conclusions_and_Directions_for_Future]Conclusions and Directions for Future Use

Based on the findings of the study, the conclusions and recommendations below are
drawn:

1. The data showed that 18-year-old students generally have slightly higher English proficiency, reading comprehension, and mathematics performance compared to students aged 19 and above.

2. It was found out that there is a strong, positive, and statistically significant correlation between students' language literacy skills and their mathematics performance.

3. There is a weak but statistically significant negative correlation between reading comprehension and mathematics performance.

4. The proposed language literacy and reading comprehension program will be able to help improving the students' mathematics performance.


Given	the	aforementioned	findings,	the	researchers	advance	the	following recommendations:

1. Additional support in language literacy and mathematics for 19-year-old students and above to help bridge the performance gap with 18-year-olds may be conducted.

2. To further improve mathematics performance, it is recommended to strengthen language literacy programs, as they have a strong positive correlation with math success.

3. It is recommended to address the weak negative correlation between reading comprehension and mathematics by integrating strategies that enhance both areas simultaneously.

4. The proposed language literacy and reading comprehension program may be implemented to assess if it positively affects students' mathematics performance.
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