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ABSTRACT

This study evaluated the numerical and reading abilities of Grade 3 learners in rural and urban schools in Caramoan South District. Specifically, it aimed to (1) determine the numerical and reading abilities of Grade 3 learners across urban and rural school categories; (2) assess the physical learning environment in terms of school buildings, building condition, building materials, room condition, number of makeshift rooms, usable furniture, and other school facilities; (3) determine the social environment in terms of parental involvement and peer influence; (4) describe the socio-economic status of learners in terms of parents’ educational attainment, family income, and family size; and (5) examine the influence of physical learning environment, social environment, socio-economic status, and school location on learners’ numerical and reading abilities. A two-stage sampling design was employed, using stratified random sampling to classify schools into urban and rural categories, followed by simple random sampling to select Grade 3 learner-respondents, ensuring proportional representation across school settings.
Data were gathered using a structured researcher-made questionnaire and secondary data from standardized assessments. The data were analyzed using descriptive statistics and Linear Mixed Models to account for clustering of learners within schools. Results revealed that the physical learning environment had a significant negative effect on numerical abilities, while parental involvement and school location were significant predictors. In addition, family size showed a negative significant relationship with numeracy. For reading abilities, only the physical learning environment emerged as a significant factor, while other variables were not statistically significant.
The findings indicate that both school-based and home-based factors influence learners’ academic performance in numeracy and reading. It is concluded that improving school facilities and strengthening parental involvement are essential in enhancing learner outcomes. The study recommends that education stakeholders prioritize upgrading physical learning conditions, enhance family engagement programs, and implement targeted interventions for learners with low numeracy and reading performance.
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Poor performance in numeracy and reading continues to be a pressing educational concern in the Philippines, as consistently reflected in both national and international assessments. Recent reports, including the Second Congressional Commission on Education (EDCOM II), reveal that many Filipino learners continue to struggle with grade-level competencies despite literacy and numeracy interventions (Loquere et al., 2026). Numeracy and reading are foundational skills that significantly influence learners’ academic achievement and their ability to function effectively in society (Minoza et al., 2025; Pratiwi et al., 2025). Deficiencies in these competencies may lead to long-term academic difficulties and limited social participation (Lusaran et al., 2026).
Numeracy refers to the ability to understand and apply mathematical concepts in solving everyday problems, including interpreting numerical data, performing basic operations, and applying mathematical reasoning in real-life contexts (Suciyati et al., 2022). Reading is a foundational literacy skill that enables learners to comprehend texts, acquire information, and build knowledge necessary for academic success. Early reading development involves letter recognition, syllable decoding, and sentence construction (Lubis, 2024; Rahayu & Daud, 2024).
International assessment results further highlight these concerns. The Programme for International Student Assessment (PISA) 2022 revealed that Filipino students performed below the OECD average in both reading and mathematics, ranking 77th out of 81 participating countries and last in Southeast Asia (OECD, 2023; Minoza et al., 2025). Similar trends from previous assessments indicate minimal improvement over time (Acido et al., 2023), suggesting persistent challenges in foundational learning outcomes.
In response, the Department of Education (DepEd) implemented several interventions, including the Basic Education Learning Continuity Plan (BE-LCP) during the COVID-19 pandemic (DepEd Order No. 12, s. 2020). This was followed by the 8-Week Learning Recovery Curriculum for Grades 1 to 3 in Region V (Regional Memorandum No. 104, s. 2022). Schools also adopted the Most Essential Learning Competencies (MELCs) and utilized assessment tools such as the Comprehensive Rapid Literacy Assessment (CRLA) and the Albay Numeracy Assessment Tool (ALNAT) to monitor learner progress (Miña & Caballes, 2023).
At the local level, Caramoan South District has shown gradual improvement in numeracy and reading performance over recent school years. However, learners remain under the “Needs Major Support” category in numeracy, while literacy outcomes show fluctuating results based on CRLA assessments. These trends indicate that despite interventions, foundational learning gaps persist.
Existing literature suggests that academic performance is influenced not only by cognitive ability but also by contextual factors such as physical learning environment, social environment, and socio-economic status (Lucas et al., 2021). Physical school conditions affect learning achievement (Sarı & Çelik, 2021), while social relationships contribute to engagement and motivation (Wang et al., 2022). Socio-economic status is also strongly associated with academic outcomes (Kim & Park, 2023). However, limited research has examined the combined influence of these variables on foundational numeracy and reading skills, particularly in urban and rural contexts.
This study addresses this gap by examining how physical learning environment, social environment, socio-economic status, and school location influence the numeracy and reading abilities of Grade 3 learners in Caramoan South District.

METHODOLOGY

This study employed a quantitative descriptive-correlational research design to determine the reading and numeracy abilities of Grade 3 learners and examine their relationship with physical learning environment, social environment, socio-economic status, and school location. This design is appropriate for identifying relationships among variables without manipulating conditions (Creswell, 2008).
The study was conducted in Caramoan South District, Division of Camarines Sur, Philippines, which consists of both urban and rural elementary schools. Six schools (three urban and three rural) were selected from a total of 17 schools in the district. The study covered 427 Grade 3 learners, allowing comparison across different school settings.
The study used a two-stage sampling technique. First, stratified random sampling was used to classify schools into urban and rural groups. Second, simple random sampling was used to select Grade 3 learners from the chosen schools.
Using Yamane’s formula, a sample size of 207 was computed. The final sample consisted of 204 respondents (143 urban and 61 rural learners).
Data were collected using:
· CRLA (Comprehensive Rapid Literacy Assessment) for reading ability 
· ALNAT (Albay Numeracy Assessment Tool) for numeracy ability 
· A validated researcher-made questionnaire for social environment and socio-economic status 
The questionnaire obtained a CVI of 0.933 and showed acceptable reliability using Cronbach’s alpha (0.700–0.791 across constructs).
Data were collected after securing permissions from DepEd authorities and school heads. Secondary data (CRLA, ALNAT, NSBI) were retrieved from schools, while questionnaire data were gathered through Google Forms. All data were encoded and prepared for analysis.
Descriptive statistics (frequency, percentage, mean, weighted mean, and standard deviation) were used to describe variables. Inferential analysis included multiple regression and Linear Mixed Models (LMM).
Although multiple regression was initially applied, the Durbin–Watson result (1.03) indicated autocorrelation, violating independence assumptions. Therefore, Linear Mixed Models were used as the final analysis to account for clustering of learners within schools and to provide more reliable estimates. Statistical significance was set at 0.05 alpha.
Ethical approval was obtained from the appropriate educational authorities prior to data collection. Permissions were secured from the Schools District Office and participating school heads.
Informed consent was ensured, and participation was voluntary. Confidentiality and anonymity of respondents were strictly maintained. All data were used solely for academic purposes and stored securely to protect respondent information.

RESULTS

Numerical Ability
Table 1 presents the numerical ability levels of Grade 3 learners in urban and rural schools based on ALNAT results, showing a consistently low level of numeracy proficiency across both settings. 

Table 1. Numerical Ability Level of Grade 3 Learners based on Albay Numeracy Assessment Tool (ALNAT) in Urban and Rural Schools
	Numeracy Level
	Urban School
	Rural School

	
	f
	%
	f
	%

	Transforming
	1
	0.69%
	0
	0%

	Developing
	10
	6.89%
	0
	0%

	Emerging
	7
	4.83%
	1
	1.59%

	Anchoring
	14
	9.66%
	4
	6.35%

	Needs Major Support
	113
	77.93%
	58
	92.06%


Note. f = frequency; % = percentage	
In urban schools, most learners (77.93%) fall under the Needs Major Support category, indicating significant difficulty in mastering foundational numeracy skills and a strong need for instructional intervention. Only a small proportion reached higher performance levels, with 9.66% classified as Anchoring, 4.83% as Emerging, and 6.89% as Developing, while only one learner (0.69%) reached the Transforming level. Although this indicates that a few learners are achieving above the expected level, the overall distribution suggests that numeracy performance in urban schools remains largely weak and underdeveloped.A more critical pattern is observed in rural schools, where an overwhelming 92.06% of learners are classified under Needs Major Support. Only 6.35% are at the Anchoring level and 1.59% at the Emerging level, while no learners reached the Developing or Transforming levels. This indicates a more severe numeracy gap in rural areas, where learners remain concentrated at the lowest proficiency level with minimal progression. Overall, the results show that Grade 3 learners in both urban and rural schools have low numeracy performance, with rural schools demonstrating more pronounced deficiencies and a stronger need for targeted intervention. 

Figure 1. Frequency Distribution of Grade 3 Learners’ Numerical Ability based on ALNAT Scores
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Figure 1 distribution shows that the largest number of learners scored within the 41–50 range (33 learners), followed closely by the 31–40 range (31 learners). These clusters indicate that a substantial proportion of learners demonstrate only partial mastery of the assessed numeracy competencies, suggesting that most learners are operating within low to moderate performance levels.
A smaller group of learners achieved higher scores, with 26 learners falling within the 81–90 range and 15 learners in the 91–100 range. This indicates that only a limited proportion of learners reached advanced numeracy proficiency, reflecting that high-level mastery of ALNAT competencies is not yet widely achieved among Grade 3 learners.
On the lower end of the distribution, 17 learners scored within the 21–30 range, while no learners were recorded in the 0–10 range. Although this shows the absence of extreme low scores, it still reflects gaps in foundational numeracy skills. Overall, the distribution suggests that most learners are concentrated in the low to moderate performance levels, with only a few demonstrating advanced competency.

Reading Ability
Table 2 presents the reading ability levels of Grade 3 learners in urban and rural schools based on CRLA results, showing clear differences in reading proficiency across school locations. 

Table 2. Reading Ability Level of Grade 3 Learners based on Comprehensive Rapid Literacy Assessment (CRLA) in Urban and Rural Schools
	Reading Level
	Urban School
	Rural School

	
	f
	%
	f
	%

	Grade Level Ready
	65
	44.83%
	10
	15.87%

	Transitioning
	71
	48.96%
	47
	74.60%

	Developing
	7
	4.83%
	5
	7.94%

	High Emerging
	2
	1.38%
	1
	1.59%

	Low Emerging
	0
	0%
	0
	0%


Note. f = frequency; % = percentage

In urban schools, nearly half of the learners (48.96%) are classified under the Transitioning level, while a substantial proportion (44.83%) are already Grade Level Ready. Only a small percentage fall under lower categories, with 4.83% at the Developing level and 1.38% at the High Emerging level, and none under Low Emerging. These results indicate relatively stronger reading performance in urban schools, where many learners have already achieved or are close to achieving grade-level competencies.
In rural schools, most learners (74.60%) are classified under the Transitioning level, indicating that the majority are still in the process of developing sufficient reading skills. Only 15.87% are Grade Level Ready, while 7.94% are at the Developing level and 1.59% are at the High Emerging level, with no learners under Low Emerging. 
Overall, both urban and rural schools show that learners are largely in the Transitioning stage, indicating partial mastery of reading competencies; however, urban schools demonstrate better performance due to a higher proportion of Grade Level Ready learners, while rural schools show a stronger concentration of learners who still require further development.
Meanwhile, the frequency distribution of CRLA scores (Figure 2) reflects an overall positive trend in reading performance across both school locations.






Figure 2. Frequency Distribution of Grade 3 Learners’ Reading Ability based on CRLA Scores
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Physical Learning Environment of Grade 3 Learners in Urban and Rural Schools

Table 3 presents the characteristics of the Physical Learning Environment (PLE) of Grade 3 learners in urban and rural schools based on the National School Building Inventory. 

 Table 3. Physical Learning Environment of Grade 3 Learners in Urban and Rural Schools based on the National School Building Inventory
	Schools
	Type of School Building
	Building Condition
	Building Materials
	Room Condition
	No. of Makeshifts Rooms
	Usable Furniture
	School Facilities
	PLE Index
	Interpretation

	Urban School
	
	
	
	
	
	
	
	
	

	A
	0.11
	0.11
	0.06
	0
	0
	0
	0.33
	0.12
	HI

	B
	1
	1
	1
	1
	1
	1
	1
	1
	HA

	C
	0
	0
	0
	0
	0.5
	0
	0
	0.07
	HI

	Average
	0.37
	0.37
	0.35
	0.33
	0.50
	0.33
	0.44
	0.40
	MA

	Rural School
	
	
	
	
	
	
	
	
	

	D
	0.67
	0.62
	1
	0.22
	0.25
	0
	0.25
	0.43
	MA

	E
	0
	0
	0.5
	0
	0
	0
	0
	0.07
	HI

	F
	1
	1
	0
	1
	1
	1
	1
	0.86
	HA

	Average
	0.56
	0.54
	0.50
	0.41
	0.42
	0.33
	0.42
	0.45
	MA


Note. 0.80 -1.00 Highly Adequate (HA) 0.60 – 0.79 Adequate (A) 0.40 – 0.59 Moderately Adequate (MA) 0.20 – 0.39 Inadequate (I) 0.00 – 0.19 – Highly Inadequate (HI)
	
Apparently, urban schools obtained a mean PLE index of 0.40, while rural schools obtained a slightly higher mean of 0.45. Both values fall under the Moderately Adequate (MA) level, indicating that while basic infrastructure is present, both settings still experience notable limitations in providing fully conducive learning environments. The small difference between the two suggests only marginal variation in overall school conditions.
In terms of specific components, rural schools generally performed better in structural aspects such as type of school building, building condition, and building materials, which were mostly rated as Moderately Adequate. This suggests that some rural schools have comparatively more stable or improved physical structures. However, rural schools also showed weaknesses in room condition, usable furniture, and school facilities, indicating that despite relatively better building structures, internal learning resources remain insufficient.
	On the other hand, urban schools showed relatively stronger performance in school facilities and the availability of more permanent classroom arrangements. However, similar to rural schools, urban schools also demonstrated deficiencies in room condition and usable furniture, which were consistently rated as Inadequate. This indicates that while some urban schools may have better access to facilities, classroom-level resources and physical learning spaces remain


Social Environment of Grade 3 Learners in Urban and Rural Schools
Table 4 presents the level of parental involvement in numeracy and literacy among Grade 3 learners in urban and rural schools. The results indicate that parental engagement is generally higher in numeracy than in literacy across both school locations, although overall involvement remains only moderate to limited.

Table 4. Parental Involvement in Numeracy and Literacy of Grade 3 Learners in Urban and Rural School
	Indicators
	Urban School
	Rural School

	
	Mean
	Interpretation
	Mean
	Interpretation

	1. Parents teach basic operations
	3.18
	N
	3.21
	N

	2. Parents prepare simple math activities
	2.92
	N
	2.60
	D

	3. Parents help with math assignments
	3.06
	N
	2.87
	N

	4. Parents help solve math problems
	3.13
	N
	2.93
	N

	5. Parents sing counting songs
	2.27
	D
	1.82
	D

	6. Parents read stories to me
	1.62
	SD
	1.72
	SD

	7. Parents encourage reading books
	3.51
	A
	3.12
	N

	8. Parents help read stories independently
	3.16
	N
	2.91
	N

	9. Parents encourage writing stories
	2.16
	SD
	1.93
	D

	10. Parents play word games
	1.87
	SD
	2.36
	D

	x̄Numeracy
	2.91
	N
	2.69
	N

	x̄Literacy
	2.47
	D
	2.41
	D


Note.  4.21–5.00  Highly Agree (HA) 3.41–4.20 Agree (A) 2.61–3.40 Neutral  (N) 1.81–2.60 Disagre (D) 1.00–1.80  Strongly Disagree (SD)

In urban schools, parental involvement in numeracy obtained a mean score of 2.91, interpreted as Neutral, indicating that parents occasionally support learners through activities such as teaching basic operations, helping with assignments, and assisting in problem-solving. In contrast, literacy support in urban schools obtained a lower mean score of 2.47, interpreted as Disagree, suggesting limited parental engagement in reading- and writing-related activities at home.
A similar pattern is observed in rural schools, where numeracy recorded a mean of 2.69 (Neutral), while literacy obtained a mean of 2.41 (Disagree). This indicates that although rural parents provide some level of support in numeracy tasks, their involvement in literacy activities remains minimal. 
Overall, the findings as illustrated in Figure 3 showed that parental involvement is relatively stronger in numeracy-related activities compared to literacy in both urban and rural settings. This suggests that parents may feel more confident in assisting with basic mathematical tasks than in reading and writing activities.

Figure 3. Parental Involvement in Numeracy and Literacy of Grade Learners in Urban and Rural Schools
[image: ]

Table 5 presents the level of peer influence on the numeracy and literacy development of Grade 3 learners in urban and rural schools. 

Table 5. Peer Influncet in Numeracy and Literacy of Grade 3 Learners in Urban and Rural School
	Indicators
	Urban School
	Rural School

	
	Mean
	Interpretation
	Mean
	Interpretation

	1. Working with friends helps me understand
	3.12
	N
	3.21
	N

	2. Friends encourage me to practice
	2.92
	N
	3.02
	N

	3. Seeing peers perform well encourages me
	3.02
	N
	3.60
	A

	4. Prefer solving problems with friends
	3.70
	A
	3.50
	A

	5. Learn better independently
	3.34
	N
	3.63
	A

	6. Friends talking about stories motivates me
	3.23
	N
	3.96
	A

	7. Friends help understand words
	3.66
	A
	3.59
	A

	8. Encouraged to read when seeing friends read
	3.89
	A
	3.50
	A

	9. Tend to read books friends recommend
	3.25
	N
	2.88
	N

	10. Enjoy reading more when discussing books
	3.36
	N
	3.50
	A

	x̄Numeracy
	3.22
	N
	3.39
	N

	x̄Literacy
	3.48
	A
	3.49
	A


 Note.  4.21–5.00  Highly Agree (HA) 3.41–4.20 Agree (A) 2.61–3.40 Neutral (N) 1.81–2.60 Disagre (D) 1.00–1.80  Strongly Disagree (SD) 

The results indicate that peer influence has a stronger effect on literacy than on numeracy across both school settings, suggesting that learners benefit more from peer interaction in reading-related activities than in mathematical tasks. In urban schools, numeracy obtained a mean score of 3.22, interpreted as Neutral, while literacy obtained a higher mean of 3.48, interpreted as Agree. This indicates that although peer interaction provides some support in numeracy through collaboration and problem-solving, its influence is more pronounced in literacy, where learners are more motivated to read, discuss stories, and engage in shared reading experiences.A similar pattern is observed in rural schools, where numeracy recorded a mean of 3.39 (Neutral), while literacy obtained a slightly higher mean of 3.49 (Agree). These results suggest that peer interaction contributes more meaningfully to reading development than to numeracy, particularly through activities such as discussing stories, encouraging reading behavior, and learning vocabulary from classmates. Overall, the findings indicate a consistent pattern across both urban and rural settings, where literacy is more strongly influenced by peer interaction than numeracy, highlighting the important role of social learning in reading development among Grade 3 learners. 

Figure 4. Peer Influence in Numeracy and Reading of Grade 3 Learners in Urban and Rural Schools
[image: ]
Socio-Economic Status of Grade 3 Learners in Urban and Rural Schools

Socio-economic status is an important factor that may influence the literacy and numeracy development of Grade 3 learners. It refers to the learners’ family background in terms of parents’ educational attainment, family income, and family size, which collectively affect the availability of learning resources, academic support, and educational opportunities at home. 
	Table 6 presents the socio-economic characteristics of Grade 3 learners in urban and rural schools in terms of head of household education, estimated family income, and family size

Table 6. Socio-economic status of Grade 3 Learners in Urban and Rural Schools

	Attributes
	Urban School
	Rural School

	
	f
	%
	Interpretation
	f
	%
	Interpretation

	
	
	
	
	
	
	

	Parents’ Educational Attainment

	Did not finish elementary
	8
	6%
	VL
	10
	16%
	VL

	Elementary Graduate
	14
	10%
	VL
	19
	31%
	L

	Highschool Graduate
	53
	37%
	L
	20
	33%
	L

	College Graduate
	68
	48%
	M
	12
	20%
	VL

	Estimated Family Income

	Below ₱5,000
	33
	23%
	L
	30
	49%
	M

	₱5,000 – ₱10,000
	54
	37%
	L
	18
	30%
	L

	₱10,001 – ₱20,000
	35
	24%
	L
	11
	18%
	VL

	Above ₱20,000
	21
	14%
	VL
	2
	3%
	VL

	Family Size

	3 members and below
	17
	12%
	VL
	4
	7%
	VL

	4 – 6 members
	85
	59%
	M
	32
	52%
	M

	7 – 9 members
	31
	21%
	L
	17
	28%
	L

	10 members and above
	10
	7%
	VL
	8
	13%
	VL


Note. f = frequency; % = percentage; 81% - 100% - Very High (VH) 61% - 80% - High (H) 41% - 60% - Moderate (M) 21% - 40% - Low 0% - 20% - Very Low (VL)

The results highlight clear differences in socio-economic conditions between urban and rural learners, particularly in parental educational attainment and household income, while showing a relatively similar pattern in family size. In terms of head of household education, urban learners mostly come from families where parents are high school graduates (37%) and college graduates (48%), indicating a generally higher level of educational attainment among urban households. In contrast, rural learners are predominantly from households where parents are high school graduates (33%) and elementary graduates (31%), with only a smaller proportion having college-educated parents (20%), reflecting lower overall educational attainment in rural areas.
Regarding estimated family income, urban households are distributed across low to middle income levels, with most families earning ₱5,000–₱10,000 (37%) and ₱10,001–₱20,000 (24%), while a smaller proportion (14%) fall within the higher income bracket (above ₱20,000). In contrast, rural households are largely concentrated in the lowest income category, with 49% earning below ₱5,000, indicating more pronounced economic constraints. Meanwhile, family size patterns are relatively similar in both settings, with most learners belonging to medium-sized families of 4–6 members, although rural areas show a slightly higher proportion of larger households. Overall, the findings suggest that urban learners generally come from more advantaged socio-economic backgrounds compared to rural learners, which may have implications for access to learning resources and academic support at home.

Influence of Physical Learning Environment, Social Environment, Socio-Economic Status and School Location profile on the Numerical Ability of Grade 3 Learners
In numerical ability, the Linear Mixed Model (LMM) results revealed that the overall model predicting Grade 3 learners’ numeracy (ALNAT scores) was statistically significant (LRT = 68.688, p < .001), with a marginal and conditional R² of 0.305, indicating that 30.5% of the variance in numeracy performance was explained by the combined fixed effects and school-level clustering. However, the random effects analysis showed minimal variation between school locations, with an ICC of 3.24e−5, suggesting that most variability in numeracy scores was attributed to individual learner differences rather than between-school differences.
In terms of predictors, Physical Learning Environment emerged as a significant negative predictor of numeracy performance (β = −0.2886, p < .001), indicating that poorer school conditions are associated with lower ALNAT scores. Parental Involvement showed a significant positive effect (β = 4.0117, p = .030), suggesting that higher parental engagement contributes to improved numeracy outcomes. Family Size was also a significant negative predictor (β = −1.5101, p = .023), indicating lower performance among learners from larger households. Additionally, School Location showed a significant effect (β = 14.1227, p < .001), reflecting differences in numeracy performance between urban and rural settings. In contrast, Peer Influence, Parents’ Educational Attainment, and Family Income were not statistically significant predictors of numeracy performance (p > .05). Overall, the findings indicate that numeracy performance is primarily influenced by school environment, parental involvement, and household structure rather than peer or socio-economic factors.

	Names
	Estimate
	SE
	Lower
	Upper
	df
	t
	p

	(Intercept)
	50.3922
	1.2388
	47.949
	52.835
	196
	40.677
	<.001

	School Location
	-0.2886
	0.0387
	-0.365
	-0.212
	196
	-7.451
	<.001

	Parental Involvement
	4.0117
	1.8337
	0.395
	7.628
	196
	2.188
	.030

	Peer Influence
	-2.4962
	2.0594
	-6.558
	1.565
	196
	-1.212
	.227

	Parents’ Education
	-0.0992
	0.3059
	-0.702
	0.504
	196
	-0.324
	.746

	Family Income
	-0.00007
	0.00022
	-0.0005
	0.00036
	196
	-0.336
	.737

	Family SIze
	-1.5101
	0.6605
	-2.813
	-0.207
	196
	-2.286
	.023

	School Location
	14.1227
	3.1909
	7.829
	20.416
	196
	4.426
	<.001


Table 7. Predictors of ALNAT Scores on Linear Mixed Models

















Influence of Physical Learning Environment, Social Environment, Socio-Economic Status and School Location profile on the Reading Ability of Grade 3 Learners
In reading ability, the Linear Mixed Model (LMM) results for learners’ reading ability (CRLA scores) showed that the overall model was statistically significant (Likelihood Ratio Test = 33.462, p < .001), indicating that the inclusion of predictors improved model fit compared to a null model. However, the explanatory power of the model was relatively modest, with a marginal R² of 0.154, suggesting that the fixed effects accounted for 15.4% of the variance in reading performance. The conditional R² increased slightly to 0.204, indicating that when school-level clustering was included, the model explained 20.4% of the variance in reading ability.
The random effects results revealed that school-level variation was minimal. The intraclass correlation coefficient (ICC = 0.0593) indicated that only 5.93% of the variance in reading scores was attributable to differences between schools, while the remaining 94.07% was due to individual learner differences. The residual variance (255.7, SD = 15.99) further confirms that reading performance is largely driven by within-school variability rather than between-school differences, although interpretation of school effects is limited by the small number of clusters.
In terms of fixed effects, only Physical Learning Environment emerged as a statistically significant predictor of reading ability (β = 0.1388, p < .001), indicating that improved school infrastructure and learning conditions are associated with higher CRLA scores. All other predictors, including parental involvement, peer influence, parents’ educational attainment, family income, family size, and school location, were not statistically significant (p > .05). Notably, parental involvement showed a negative but non-significant effect (β = −2.9035, p = .082), while school location also did not significantly predict reading performance. Overall, the findings indicate that reading ability is primarily influenced by physical school conditions, while socio-economic and social factors do not show direct statistically significant effects in the model.

Table 8. Predictors of CRLA Scores on Linear Mixed Models
	Names
	Estimate
	SE
	Lower
	Upper
	df
	t
	p

	(Intercept)
	88.7696
	3.2579
	82.3441
	95.195
	0.00
	27.247
	1.000

	Physical Learning Environment
	0.1388
	0.0351
	0.0696
	0.208
	196
	3.958
	<.001

	Parental Involvement
	-2.9035
	1.6603
	-6.1781
	0.371
	196
	-1.749
	.082

	Peer Influence
	1.2560
	1.8647
	-2.4217
	4.934
	196
	0.674
	.501

	Parents’ Education
	0.2369
	0.2770
	-0.3094
	0.783
	196
	0.855
	.393

	Family Income
	-0.0002
	0.0002
	-0.0005
	0.0002
	196
	-0.793
	.429

	Family SIze
	-0.0650
	0.5981
	-1.2446
	1.115
	196
	-0.109
	.914

	School Location
	1.2039
	6.3691
	-11.3577
	13.766
	0.00
	0.189
	1.000



DISCUSSION

The findings of this study revealed that Grade 3 learners in both urban and rural schools demonstrate generally low numeracy proficiency, with most classified under the Needs Major Support category. Although urban learners showed slightly better performance with a small number reaching higher proficiency levels, rural learners exhibited more critical deficits, with no learners attaining the Developing or Transforming levels. Similarly, reading ability results showed that learners are mostly at the Transitioning level, with urban schools performing better than rural schools. Overall, the results indicate that both numeracy and reading competencies remain underdeveloped, with rural learners experiencing more severe learning gaps. These findings support the initial hypothesis that learner performance varies by school context and is influenced by multiple learning-related factors.
These results align with previous studies emphasizing that foundational skills in numeracy and literacy require the development of interconnected cognitive competencies such as number sense, comprehension, and problem-solving (Sutama et al., 2023; Karagiannakis et al., 2024). The persistent low performance observed in this study is consistent with reports of ongoing gaps in basic mathematical operations and reading comprehension among early-grade learners (Catador and Fernando, 2024; Er and Dinc, 2025; Conaway et al., 2024). From the perspective of Bronfenbrenner’s Ecological Systems Theory, these outcomes reflect the combined influence of classroom conditions, home support, school resources, and broader socio-economic inequalities that shape learners’ academic development.
The results further highlight that the Physical Learning Environment is a consistent determinant of both numeracy and reading performance. Learners exposed to more conducive classroom environments tend to achieve higher reading scores, while its relationship with numeracy is more complex, suggesting that infrastructure alone is insufficient to guarantee improved mathematical performance. Parental involvement emerged as a significant positive predictor of numeracy, reinforcing the importance of home-based academic support, while family size showed a negative relationship, indicating reduced individual learning support in larger households. In contrast, peer influence and socio-economic variables showed limited direct effects, suggesting that their impact may be indirect or mediated by school-based factors and instructional practices.
These findings are consistent with studies emphasizing the role of home engagement and learning environments in shaping academic outcomes (Wang and Wei, 2024; Huang et al., 2021; Rance et al., 2023). However, the lack of significance for socio-economic status and peer influence in some models contrasts with earlier research, suggesting that contextual similarities among learners or stronger school-based instructional effects may have minimized their variability in this study. The results imply that while external factors matter, school-level conditions and direct instructional experiences remain central to early learning outcomes.
A key limitation of this study is the use of only two school clusters, which may restrict the generalizability of school-level variance estimates, particularly in the reading model. In addition, reliance on secondary assessment data may limit the depth of interpretation of learner-specific cognitive processes. Future research may expand the number of school clusters and incorporate qualitative approaches to better capture instructional practices and learner experiences that influence performance.
In conclusion, the study demonstrates that Grade 3 numeracy and reading performance are shaped by a combination of school environment, home support, and individual learner conditions, with school infrastructure and parental involvement emerging as the most consistent predictors. Strengthening classroom environments and enhancing parental engagement are therefore critical strategies for improving foundational literacy and numeracy outcomes in both urban and rural contexts.

CONCLUSION

This study concludes that Grade 3 learners in both urban and rural schools exhibit generally low to moderate numeracy performance, with a substantial proportion requiring significant instructional support in foundational mathematical skills. Numeracy difficulties are more evident among rural learners, indicating persistent learning gaps that require targeted intervention. In contrast, reading performance is comparatively stronger, with most learners demonstrating partial to satisfactory literacy proficiency. Urban learners show higher reading readiness than their rural counterparts, although rural learners demonstrate progress toward achieving reading proficiency.
The Physical Learning Environment in both settings is generally moderately adequate; however, deficiencies in classroom conditions, furniture, and learning resources persist, potentially constraining optimal learning outcomes. Social environment factors reveal moderate parental involvement in numeracy but weaker engagement in literacy activities, while peer influence appears more beneficial for literacy development than numeracy. Socio-economic profiling indicates that urban learners generally come from households with higher parental educational attainment and income levels, although family size is comparable across groups.
Inferential analysis reveals that the Physical Learning Environment significantly influences both numeracy and reading performance, underscoring the critical role of school-based resources and conditions in early learning outcomes. Parental involvement and family size significantly affect numeracy performance, with positive effects observed from increased parental engagement and negative effects associated with larger household size. In contrast, peer influence, parental educational attainment, family income, and school location do not show statistically significant direct effects on academic performance when considered alongside other variables.
The findings support Bronfenbrenner’s Ecological Systems Theory, emphasizing the stronger role of proximal environments—particularly the home and school—in shaping learners’ academic outcomes. Among these, classroom conditions and parental involvement emerge as the most influential determinants of early-grade numeracy and reading performance.
Methodologically, the integration of Multiple Linear Regression and Linear Mixed Model analyses enhances the robustness of the findings, with the latter providing a more appropriate framework for clustered educational data. This combined analytical approach strengthens the validity and interpretability of the study’s conclusions and offers a reliable basis for educational policy and intervention design.

ACKNOWLEDGMENT
The author expresses sincere gratitude to the Public Schools District Supervisor of Caramoan South District, Department of Education (DepEd), Division of Camarines Sur, for granting permission to conduct this study. Appreciation is also extended to the school heads of the six selected elementary schools for their cooperation and assistance in the distribution and retrieval of research instruments, as well as in facilitating access to relevant school records.
Special thanks are given to the Grade 3 learners who participated in the study, whose time and responses made the completion of this research possible. The author also acknowledges the support of teachers and school coordinators who assisted in the collection of data, particularly in the retrieval of Comprehensive Rapid Literacy Assessment (CRLA), Albay Numeracy Assessment Tool (ALNAT), and National School Building Inventory (NSBI) records.
Gratitude is likewise extended to the expert validators who reviewed and evaluated the research instrument for its clarity, relevance, and validity, as well as to those who provided guidance during the pilot testing phase. Their technical input significantly improved the quality of the research tool.
No external funding was received for this study, and the author declares that there are no conflicts of interest. All contributions acknowledged were provided in a professional capacity and did not influence the design, analysis, or interpretation of the findings.

REFERENCES

1. Akpalu, R., Boateng, P. A., & Asare, E. A. (2025). Barriers to quality early childhood education development in Keta Municipality, Ghana: A focus on teacher and infrastructure factors. International Journal of Research 
and Innovation in Social Science (IJRISS), 9(1), 2819–2830. https://dx.doi.org/10.47772/IJRISS.2025.9010230
2. Alvarez, N. (2024). The physical learning environment: Examining classroom design. Learning Environments Research. https://doi.org/10.1080/2331186X.2024.2322862
3. Apriwulan, H. F., Hanama, A., Pisriwati, S. A., & Siswanto, D. H. (2025). Library service management as an effort to cultivate students' reading interest in improving activities and learning outcomes. Curricula: Journal of Curriculum Development, 4(1), 199–214. https://doi.org/10.17509/curricula.v4i1.76911
4. Bacalso, J., Opingo, K. M., & Plando, D. (2025). Parental engagement and its impact on Grade Three learners’ reading comprehension skills. Journal of Humanities and Social Sciences Studies, 7(10), 22–30. https://doi.org/10.32996/jhsss.2025.7.10.3
5. Bakar, N. A. A., Ayub, A. F. M., Ahmad, N. A., & Abdullah, S. I. S. S. (2021). Mathematics achievement: The relationship between student engagement, parental involvement, and peer influence. International Journal of Academic Research in Business and Social Sciences, 11(5), 496–513. http://dx.doi.org/10.6007/IJARBSS/v11-i5/9973
6. Barrett, P., Davies, F., Zhang, Y., & Barrett, L. (2022). The impact of classroom design on pupils’ learning: Final results of a holistic, multi-level analysis. Building and Environment, 209, 108689. https://doi.org/10.1016/j.buildenv.2021.108689
7. Bates, D., Mächler, M., Bolker, B., & Walker, S. (2015). Fitting linear mixed-effects models using lme4. Journal of Statistical Software, 67, 1–48. https://doi.org/10.18637/jss.v067.i01
8. Bendanillo, M. (2021). Parental involvement in relation to students reading performance. Globus Journal of Progressive Education, 11(2), 94–98.
9. Bernardo, A. B. (2021). Socioeconomic status moderates the relationship between growth mindset and learning in mathematics and science: Evidence from PISA 2018 Philippine data. International Journal of School & Educational Psychology, 9(2), 208–222. https://doi.org/10.1080/21683603.2020.1832635
10. Booth, J. L., McGinn, K. A., Barbieri, C., & Young, L. K. (2024). Peer collaboration and mathematical learning: Effects on conceptual understanding and problem solving. British Journal of Educational Psychology. https://doi.org/10.1111/bjep.12540
11. Buckingham, J., Beaman, R., & Wheldall, K. (2023). Why poor children are more likely to become poor readers: The early years. Mapping the field, 185–203. https://doi.org/10.1080/00131911.2013.795129
12. Bütüner, S. Ö., Güner, P., & Güler, M. (2025). Creative learning environments and mathematics self-efficacy as predictors of mathematics achievement: Insights from PISA 2022 across three countries–Korea, Canada, and Türkiye. Thinking Skills and Creativity, 101946. https://doi.org/10.1016/j.tsc.2025.101946
13. Cao Thi, H., Le, T. A., Tran Ngoc, B., & Phan Thi Phuong, T. (2023). Factors affecting the numeracy skills of students from mountainous ethnic minority regions in Vietnam: Learners’ perspectives. Cogent Education, 10(1), 2202121. https://doi.org/10.1080/2331186X.2023.2202121
14. Casingal, C. P., & Laud, G. V. (2026). Reading level progression in elementary schools: A comparative study of CRLA assessment data from beginning to end of school year 2024–2025. https://zenodo.org/records/18849770
15. Catador, J. Jr. A., & Fernando, H. G. (2024). Assessing the numeracy gaps among junior high school students through Project PEMDAS. International Journal of Research and Innovation in Applied Science, 9(9), 705–716. https://doi.org/10.51584/IJRIAS.2024.909057
16. Chang, I. (2023). Early numeracy and literacy skills and their influences on fourth-grade mathematics achievement: A moderated mediation model. Large-Scale Assessments in Education, 11, 18. https://doi.org/10.1186/s40536-023-00168-6
17. Chmielewski, A. K. (2023). The unequal distribution of educational opportunity: Socioeconomic status and achievement gaps. Sociology of Education. https://doi.org/10.1177/00380407231112345
18. Çigdemir, S., & Akyol, H. (2022). The relationship between environmental factors and reading comprehension. International Journal of Progressive Education, 18(3), 150–164. https://doi.org/10.29329/ijpe.2022.439.11

19. Conaway, R. B., Schmitt, A. J., McCallum, E., Crothers, L. M., & Schreiber, J. B. (2024). Cognitive predictors of two distinct reading comprehension tasks in lower and upper grades. Journal of Psychoeducational Assessment, 42(8), 907–926. https://doi.org/10.1177/07342829241276226
20. Cosso, J., Finders, J. K., Duncan, R. J., Schmitt, S. A., & Purpura, D. J. (2023). The home numeracy environment and children’s math skills: The moderating role of parents’ math anxiety. Journal of Experimental Child Psychology, 227, 105578. https://doi.org/10.1016/j.jecp.2022.105578
21. Cortes, K. E., & Goodman, J. S. (2023). Ability-tracking, peer effects, and academic achievement. NBER Working Paper Series. https://doi.org/10.3386/w30215
22. Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and mixed methods approaches. Sage Publications.
23. Cuabo, F. M. P., Mangulad, K. P., Palisbo, J. T., Bacus, J. A., Baluyos, G. R., Entera, R. C., & Beringuel, E. G. (2024). Teachers’ classroom management, students’ attitude and home environment: Predictors of mathematics performance. International Journal of Research and Innovation in Social Science, 8(3). https://doi.org/10.47772/IJRISS.2024.803090
24. Dearing, E., McCartney, K., & Taylor, B. A. (2022). Does higher quality early childhood education promote parent involvement? Educational Psychology. https://doi.org/10.1037/edu0000689
25. Deda, Y. N., Disnawati, H., & Daniel, O. (2023). How important of students' literacy and numeracy skills in facing 21st-century challenges: A systematic literature review. Indonesian Journal of Educational Research and Review, 6(3), 563–572. https://doi.org/10.23887/ijerr.v6i3.62206
26. Dierkx, V., Van De Rijt, B., Hessen, D., Van Luit, H., & van Viersen, S. (2025). Early numeracy development as a foundation of mathematics achievement in primary education. Learning and Individual Differences, 121, 102706. https://doi.org/10.1016/j.lindif.2025.102706
27. Dionglay, E. D., Bembo, A. M. L. E., & Janer, S. S. (2023). Effectiveness of 8-week learning recovery curriculum in improving the reading performance of pupils. Jurnal Pendidikan Progresif, 13(3), 971–978. https://doi.org/10.23960/jpp.v13.i3.202306
28. Duncan, G. J., Dowsett, C. J., Claessens, A., Magnuson, K., Huston, A. C., Klebanov, P., Pagani, L. S., Feinstein, L., Engel, M., Brooks-Gunn, J., Sexton, H., Duckworth, K., & Japel, C. (2021). School readiness and later achievement. Child Development, 92(2), 450–468. https://doi.org/10.1111/cdev.13617
29. Duncan, G. J., & Magnuson, K. (2012). Socioeconomic status and cognitive functioning: Moving from correlation to causation. Wiley Interdisciplinary Reviews: Cognitive Science, 3(3), 377–386. https://doi.org/10.1002/wcs.1176
30. Earthman, G. I. (2021). School facility conditions and student academic achievement. Educational Facility Planner, 56(2), 15–22. https://escholarship.org/uc/item/5sw56439
31. Er, Z., & Dinç Artut, P. (2025). Comparative analysis of number sense performance and problem-solving strategies in gifted and typically developing students. Humanities and Social Sciences Communications, 12, 1016. https://doi.org/10.1057/s41599-025-05403-9
32. Escobido, B. G. L., Labadan, C. B., & Comon, J. D. (2025). Effectiveness of peer reading strategy towards reading performance. American Journal of Arts and Human Science, 4(2), 203–215. https://doi.org/10.54536/ajahs.v4i2.4261
33. Finch, H. F., & Finch, M. E. H. (2022). The relationship of national, school, and student socioeconomic status with academic achievement: A model for PISA reading and mathematics scores. Frontiers in Education, 7, 857451. https://doi.org/10.3389/feduc.2022.857451
34. Fox, J., & Weisberg, S. (2024). car: Companion to applied regression [R package]. https://cran.r-project.org/package=car
35. Gallucci, M. (2019). GAMLj: General analyses for linear models (Version 3.6.5) [Jamovi module]. https://gamlj.github.io/
36. García, E., & Weiss, E. (2021). COVID-19 and student performance, equity, and access. Economic Policy Institute Report. https://doi.org/10.1177/00131245211012345
37. Ghani, N., Jamian, A. R., & Jobar, N. A. (2022). Meta-analysis of reading abilities factors. ICCCM Journal of Social Sciences and Humanities, 1(2), 1–11. https://doi.org/10.53797/icccmjssh.v1i2.1.2022
38. Gubalani, J., Basco, J., Bulig, M. R., & Bacatan, J. (2023). The effectiveness of peer tutoring in enhancing reading comprehension of ninth grade students. Canadian Journal of Language and Literature Studies, 3(4), 75–89. https://doi.org/10.53103/cjlls.v3i4.108
39. Hair, N. L., Hanson, J. L., Wolfe, B. L., & Pollak, S. D. (2015). Association of child poverty, brain development, and academic achievement. JAMA Pediatrics, 169(9), 822–829. https://doi.org/10.1001/jamapediatrics.2015.1475
40. Hascoët, M., Giaconi, V., & Jamain, L. (2021). Family socioeconomic status and parental expectations affect mathematics achievement in a national sample of Chilean students. International Journal of Behavioral Development, 45(2), 122–132. https://doi.org/10.1177/0165025420965731

41. Huang, F., Huang, Z., Li, Z., & Zhang, M. (2021). Relationship between parental involvement and mathematics achievement of Chinese early adolescents: Multiple mediating roles of mental health and mathematics self-efficacy. International Journal of Environmental Research and Public Health, 18(18), 9565. https://doi.org/10.3390/ijerph18189565
42. Iqbal, F., & Mehmood, N. (2024). Critical discussion on impact of classroom physical environment on early grade literacy outcomes. Journal of Policy Options, 7(2), 38–42.
43. Jerrim, J., Parker, P., & Shure, N. (2022). Socioeconomic status and mathematics achievement: International evidence. Educational Research and Evaluation. https://doi.org/10.1080/13803611.2022.2034567
44. Jumuad, S. S., Mendez, J. F., Redondo, K. R., & Cagas, R. L. (2023). Effects of peer-tutoring on the level of reading comprehension of young learners. International Journal of Educational Management and Development Studies, 4(3), 1–15. https://doi.org/10.53378/352995
45. Karagiannakis, G., Noël, M.-P., Baccaglini-Frank, A., & Termine, C. (2024). Mathematical skills classification through primary education. Discover Education. https://doi.org/10.1007/s44217-024-00267-8
46. Kim, J., & Park, H. (2023). Socioeconomic status and academic achievement: Evidence from educational outcomes. Social Psychology of Education, 26(1), 1–20. https://doi.org/10.1007/s11218-022-09745-0
47. Li, J., Peng, P., Ma, X. E., Ding, N., & Zhao, J. (2023). How does family socioeconomic status influence children’s reading ability? Evidence from meta-analytic structural equation modeling. Educational Psychology Review, 35(4), 119. https://doi.org/10.1007/s10648-023-09834-1
48. Li, Y., Gao, M., Yu, Y., Zhang, S., & Yang, X. (2025). Influence of socioeconomic status on children’s reading abilities: The mediating role of home learning environment and the moderating role of grade level. BMC Psychology, 13(1), 848. https://doi.org/10.1186/s40359-025-03203-z
49. Liu, D., Tan, X., Yan, H., & Li, W. (2024). Improving mental arithmetic ability of primary school students with schema teaching method: An experimental study. PLOS ONE, 19(4), e0297013. https://doi.org/10.1371/journal.pone.0297013
50. Loquere, M. L., Estapia, J. A., Mula, R. S., & Labrigas, M. C. A. (2026). Gabay-Turo project on literacy and numeracy: Process and progress evaluation. International Journal of Research and Innovation in Social Science, 9(12), 3155–3164. https://doi.org/10.47772/IJRISS.2025.91200242
51. Lugnu, D., & Mkandawire, S. B. (2022). The contribution of the physical environment to the teaching and learning of literacy in selected primary schools of Lusaka District in Zambia. Zambia Journal of Education, 7(1), 47–62.
52. Lusaran, C. J., Lusica, T., Mantica, R., Olasiman, K., Pelenio, M. J., Pintac, J., ... & Ampo, W. M. (2026). Status of learners in numeracy and reading literacy: Examining their performance and challenges with words and numbers. Journal of Interdisciplinary Perspectives, 4(2), 66–72. https://doi.org/10.69569/jip.2025.774
53. Ma, L., Xiao, L., & Li, Q. (2023). Mediation of self-concept and moderation of teacher support between socioeconomic status and reading achievement: Evidence from China and the United States. British Journal of Educational Psychology, 93(4), 921–940. https://doi.org/10.1111/bjep.12607
54. Melhuish, E., Gardiner, J., & Morris, S. (2021). Home learning environment and early numeracy development. Child Development. https://doi.org/10.1111/cdev.13597
55. Mendez, A., Opingo, K. M., Revalde, H., & Pinili, L. (2025). Language learning strategies and reading skills of Grade Three learners: Basis for a reading skills enhancement plan. Journal of Humanities and Social Sciences Studies, 7(12), 07–13. https://doi.org/10.32996/jhsss.2025.7.12.2
56. Michael, D., & Kyriakides, L. (2023). Mediating effects of motivation and socioeconomic status on reading achievement: A secondary analysis of PISA 2018. Large-Scale Assessments in Education, 11, Article 31. https://doi.org/10.1186/s40536-023-00181-9
57. Miña, C., & Caballes, D. (2023). Evaluation of the implementation of the 8-week learning recovery curriculum in numeracy of Grade 3 learners of Legazpi City. World Journal of Advanced Research and Reviews, 17(03), 059–069. https://doi.org/10.30574/wjarr.2023.17.3.0355
58. Mitchell, K. M. (2024). Does reading ability predict student success? A scoping review. Nurse Education Today, 136, 106150. https://doi.org/10.1016/j.nedt.2024.106150
59. Mulama, M. D., & Muthee, J. (2024). Exploring the relationship between remedial instructions and Grade Three learner’s reading abilities in public primary schools in Ruaraka Nairobi City County, Kenya. European Journal of Special Education Research, 10(4). http://dx.doi.org/10.46827/ejse.v10i4.5397
60. Ngure, W. (2024). Investigating the levels of reading skills among Grade Three pupils in Nairobi County, Kenya. European Journal of Education Studies. https://doi.org/10.5281/ZENODO.2635828
61. Nkosi, M. (2024). Influence of parental involvement on reading proficiency among early childhood students in South Africa. American Journal of Education and Practice, 8(2), 66–79. https://doi.org/10.47672/ajep.1902
62. Núñez-Peña, M. I., & Suárez-Pellicioni, M. (2021). Math anxiety and working memory in numerical processing. Frontiers in Psychology, 12, 650863. https://doi.org/10.3389/fpsyg.2021.650863

63. Olsen, A. A., & Huang, F. L. (2021). The association between student socioeconomic status and student–teacher relationships on math achievement. School Psychology, 36(6), 464. https://doi.org/10.1037/spq0000455
64. Olsen, A. A., & Huang, F. L. (2022). Interaction of socioeconomic status and class relations on reading. Journal of Literacy Research, 54(3), 1–20. https://doi.org/10.1177/1086296X221116866
65. Orellana, P., Silva, M., & Iglesias, V. (2024). Students’ reading comprehension level and reading demands in teacher education programs: The elephant in the room? Frontiers in Psychology, 15, 1324055. https://doi.org/10.3389/fpsyg.2024.1324055
66. Pacia, F. L. (2024). Early language literacy and numeracy (ELLN) and the National Achievement Test (NAT) performance of learners in MIMAROPA. International Journal of Arts, Sciences and Education, 5(2). https://ijase.org/index.php/ijase/article/view/340
67. Pada, J. R. (2024). Impact of parental involvement on students' reading proficiency. Journal of Interdisciplinary Perspectives, 2(7), 700–709. https://doi.org/10.69569/jip.2024.0218
68. Peng, P., Namkung, J., Barnes, M., & Sun, C. (2022). A meta-analysis of mathematics anxiety and mathematical cognition: Implications for executive functions and achievement. Learning and Instruction, 80, 101549. https://doi.org/10.1016/j.learninstruc.2022.101549
69. Phala, T. A., & Hugo, A. (2022). Difficulties in teaching Grade 3 learners with reading problems in full-service schools in South Africa. African Journal of Disability, 11, 1–9. https://doi.org/10.4102/ajod.v11i0.906
70. Piosang, T. (2025). ‘Money’ matters: Estimating the causal impact of socioeconomic status on mathematics achievement in the Philippines using large-scale assessment data. Investigations in Mathematics Learning, 1–13. https://doi.org/10.1080/19477503.2025.2470047
71. Pratiwi, C. P., Murtafiah, W., & Rakhmad, R. (2025). The relationship between reading literacy and numeracy in solving story problems: Elementary school students. Jurnal Eduscience, 12(5), 1248–1258. https://doi.org/10.36987/jes.v12i5.7569
72. Raharjo, T. J., Harianingsih, H., Sumbali, B., & Widiarti, N. (2025). Classroom environment and metacognitive strategies to support beginning reading skills: A systematic literature review. Journal of Innovation and Research in Primary Education, 4(3), 485–496. https://doi.org/10.56916/jirpe.v4i3.1360
73. Rahayu, L., & Daud, R. M. (2024). SAS method assisted by picture story books to improve elementary school students' beginning reading ability. Journal of Indonesian Primary School, 1(1), 37–46. https://doi.org/10.62945/jips.v1i1.21
74. Rance, G., Dowell, R. C., & Tomlin, D. (2023). The effect of classroom environment on literacy development. npj Science of Learning, 8(1), 9. https://doi.org/10.1038/s41539-023-00157-y
75. Reardon, S. F., Kalogrides, D., & Shores, K. (2023). The widening academic achievement gap between the rich and the poor. Educational Researcher. https://doi.org/10.3102/0013189X221145678
76. Reyes, J. S. (2024). Assessment of the impact of implemented learning spaces on student achievement. World Journal of Advanced Research and Reviews, 21(3), 722–735. https://doi.org/10.30574/wjarr.2024.21.3.0713
77. Sarı, T., & Çelik, M. (2021). The effect of school physical environment on students’ academic achievement. International Journal of Educational Research Open, 2, 100031. https://doi.org/10.1016/j.ijedro.2021.100031
78. Sirin, S. R. (2022). Socioeconomic status and academic achievement: A meta-analytic review. Review of Educational Research. https://doi.org/10.3102/00346543221012345
79. Starkey, P., & Klein, A. (2023). Fostering early numeracy development through structured instruction and manipulatives. Journal of Educational Psychology, 115(4), 789–805. https://doi.org/10.1037/edu0000745
80. Suciyati, S., Rosadi, D., & Mariamah, M. (2022). Elementary school students numeration ability. AlphaMath: Journal of Mathematics Education, 1–10. https://doi.org/10.30595/alphamath.v8i1.12218
81. Suala, J. A., Lagarto, A. J., Tico, J. M. H., Echenique, D. B., & Sumalapao, J. A. (2025). Learning strategies, environment, and mathematics performance of students: A regression analysis. Journal of Interdisciplinary Perspectives. https://doi.org/10.69569/jip.2024.617
82. Sutama, Novitasari, M., & Narimo, D. S. (2023). Numerical literacy ability in learning mathematics based on 21st century skills in primary school. Elementary Education Online. https://doi.org/10.17051/ilkonline.2023.7128
83. The jamovi project. (2025). jamovi (Version 2.7) [Computer software]. https://www.jamovi.org
84. Tomul, E., Önder, E., & Taslidere, E. (2021). The relative effect of student, family and school-related factors on math achievement by location of the school. Large-Scale Assessments in Education, 9(1), 22. https://doi.org/10.1186/s40536-021-00117-1
85. Vukovic, R. K., Roberts, S. O., & Wright, K. (2021). Parent involvement in early numeracy and children’s mathematical development. Child Development. https://doi.org/10.1111/cdev.13587
86. Wang, C. (2026). Predictors of an individual’s reading comprehension: A meta-analysis study. Reading Psychology. https://doi.org/10.1080/02702711.2026.2644968

87. Wang, M. T., Degol, J. L., & Henry, D. A. (2022). Social relationships and academic achievement: A review of mechanisms and outcomes. Educational Psychologist, 57(3), 145–161. https://doi.org/10.1080/00461520.2022.2033567
88. Wang, X., & Wei, Y. (2024). The influence of parental involvement on students' math performance: A meta-analysis. Frontiers in Psychology, 15, 1463359. https://doi.org/10.3389/fpsyg.2024.1463359
89. Yeung, S. S.-S., King, R. B., Nalipay, M. J. N., & Cai, Y. (2022). Exploring the interplay between socioeconomic status and reading achievement: An expectancy-value perspective. British Journal of Educational Psychology, 92(3), 1196–1214. https://doi.org/10.1111/bjep.12495
90. Zhang, S. Z., Inoue, T., Cao, G., Li, L., & Georgiou, G. K. (2023). Unpacking the effects of parents on their children’s emergent literacy skills and word reading: Evidence from urban and rural settings in China. Scientific Studies of Reading, 27(4), 355–374. https://doi.org/10.1080/10888438.2023.2169147





image2.png
—— Linear (Frequency)

- Frequency

0ot
00116
0618
08-TL
o019
0915
05Ty
or1e
g1
010

20

5 & 338 ¢
§RE38SF

fouanbaiy

CRLAScores





image3.png
== Utban School

Parents teach basic

== Rural School

apeatons
s
a5 Parents prpare sl
Parents paywordgames 5 s prpare s
35

Parents encourage wiiting
stories

Parents help read stories
independently

Parents encourage reading.
books

Parents read stories to me

Parents help with math
assignments

Parents help solve math
problems.

Parents sing counting

songs.




image4.png
—#—Urban'School  —#=Rural School

Working vith frends helps
e understand

Enjoy reading more when s Friends encourage ma to
discussingbooks a praciice

Tendtoread books fiends
recommend

Sceing peers performwell.
encourages me

Encouraged o read when
secing fiends read

Prefersoling problems with
frends

Friends help understand.

o Learn betterindpendently

Flends talking abou stotes
motwates me




image1.png
- Frequency

Linear (Frequency)

C SN

; : WIS
R A iR )

ALNATScore





