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Abstract 

This study determined the effectiveness of Inquiry-Based Learning (IBL) in improving the 
numeracy skills of Grade 10 learners at New Albay National High School, Maragusan, Davao de Oro. 
The study employed a true experimental research design, specifically a randomized control group 
design, to examine the impact of the instructional strategy on learners’ numeracy performance. A total 
of 60 learners participated, with 30 learners assigned to the experimental group, which was taught 
using Inquiry-Based Learning strategies, and 30 learners assigned to the control group, which was 
taught using traditional teaching methods. The Rapid Mathematics Assessment (RMA) was used as the 
research instrument to measure the numeracy skills of the subjects. The instrument was administered as 
both a pretest and posttest to determine the baseline numeracy level of the learners and their 
improvement after the intervention. Data were analyzed using paired t-test and independent samples 
t-test. The findings revealed that the pretest scores of the control group and the experimental group 
indicated comparable levels of numeracy skills prior to the intervention, with no significant difference 
between the groups. Both groups showed significant improvement from pretest to posttest The posttest 
mean score of the control group and the experimental group obtained a slightly higher mean score, both 
interpreted under the emerging proficiency level. However, the comparison of the gain scores between 
the two groups revealed no statistically significant difference. Based on the results, it was concluded 
that both instructional approaches contributed to the improvement of learners’ numeracy skills. 
However, Inquiry-Based Learning did not produce a statistically significant difference in numeracy 
performance compared to the traditional teaching method within the duration of the study. 

 
Keywords: mathematics education, inquiry-based learning, numeracy skills, rapid mathematics assessment, true 

experimental design 
 

1.​ Introduction 

Numeracy is a fundamental skill that enables individuals to interpret, analyze, and apply 
mathematical information in real-life situations, making it essential for both academic success and everyday 
decision-making. In the 21st century, numeracy is not limited to basic computation but extends to critical 
thinking, problem-solving, and the ability to use mathematics in meaningful contexts. However, traditional 
teaching approaches that focus primarily on memorization and procedural learning often fail to develop these 
competencies. As a result, there is a growing need to adopt instructional strategies that actively engage 
learners in constructing knowledge and applying mathematical concepts. One such approach is Inquiry-Based 
Learning (IBL), which aligns with the demand for deeper understanding and practical application of numeracy 
skills (OECD, 2019; Pedaste et al., 2015). 
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Inquiry-Based Learning (IBL) is an instructional approach that actively engages learners in exploring 
problems, asking questions, and constructing their own understanding of concepts through investigation and 
discovery. Research indicates that IBL promotes deeper learning by fostering critical thinking, reasoning, and 
the application of knowledge in meaningful contexts (Pedaste et al., 2015). In mathematics, this approach is 
particularly effective in strengthening numeracy skills because it shifts learning from rote memorization to 
active problem-solving and real-world application. Through inquiry-driven tasks, learners develop logical 
reasoning, conceptual understanding, and confidence in handling mathematical ideas, making IBL a suitable 
strategy for addressing gaps in numeracy development (Lazonder & Harmsen, 2016; Kogan & Laursen, 
2014). 

Despite the recognized importance of numeracy, many countries continue to face challenges in 
mathematics education. In the United States, less than half of the learners meet grade-level expectations in 
mathematics based on national assessment results, indicating persistent difficulties in achieving proficiency 
(National Center for Education Statistics [NCES], 2022). These findings suggest that conventional teaching 
strategies may not be sufficient to develop essential numeracy skills. Consequently, there is an increasing call 
for innovative and student-centered instructional approaches, such as Inquiry-Based Learning, to improve 
mathematics achievement and foster deeper understanding among learners (NCES, 2022; Lazonder & 
Harmsen, 2016). 

The Philippines also faces significant concerns regarding learners’ numeracy performance. Results 
from the Programme for International Student Assessment (PISA) revealed that Filipino learners ranked 
among the lowest in mathematics compared to other participating countries, highlighting serious gaps in 
mathematical understanding and application (Organization for Economic Co-operation and Development 
[OECD], 2019). Furthermore, local studies have shown that learners often struggle to apply mathematical 
concepts to real-life situations, which negatively affects their academic performance and problem-solving 
abilities (Gonzales & Espinosa, 2020). These issues emphasize the need for instructional approaches that 
promote active engagement and deeper learning, such as Inquiry-Based Learning, to address persistent 
numeracy challenges in the Philippine context (OECD, 2019; Gonzales & Espinosa, 2020). 
At New Albay National High School, similar challenges in numeracy are evident among learners. Results 
from the Rapid Mathematics Assessment (RMA, 2023) indicate that 120 of 124 learners perform below the 
expected grade-level proficiency in numeracy skills. Teachers have observed that learners struggle with 
solving word problems, applying mathematical operations in real-life contexts, and demonstrating critical 
thinking in mathematics. The continued use of traditional lecture-based strategies, which emphasize 
memorization over understanding, has not effectively addressed these learning gaps. As a result, learners 
exhibit low confidence and underperformance in both classroom activities and standardized assessments. 

Given these challenges, it becomes necessary to implement instructional approaches that actively 
involve learners in constructing knowledge and applying mathematical reasoning. Inquiry-Based Learning 
presents a promising alternative, as it encourages critical thinking, problem-solving, and meaningful 
engagement with mathematical concepts. By allowing learners to explore, investigate, and justify their ideas, 
IBL supports the development of strong numeracy skills needed in both academic and real-world contexts. In 
this light, the present study aims to investigate the effectiveness of Inquiry-Based Learning strategies in 
improving the numeracy skills of Grade 10 learners at New Albay National High School using a 
true-experimental research design. 

1.1.​ Statement of the Problem 

This study seeks to determine the effectiveness of using inquiry-based learning strategies in improving 
the numeracy skills of learners at New Albay National High School. Specifically, it aims to answer the 
following questions: 
1.​ What is the level of numeracy skills of the pretest scores of the control group and experimental group? 
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2.​ What is the level of numeracy skills of the post-test scores of the control group and experimental group? 
3.​ Is there a significant difference between the pretest of control and experimental group?  
4.​ Is there a significant difference between the pretest and post-test scores of the control group? 
5.​ Is there a significant difference between the pretest and post-test scores of the experimental group? 
6.​ Is there a significant difference between post-test scores of learners in the control group and the 

experimental group? 

2.​ Research Framework 

This study is anchored on Lev Vygotsky’s Sociocultural Theory (1978), which asserts that learning is a 
socially mediated process that occurs within the Zone of Proximal Development (ZPD), where learners can 
perform more complex tasks with the guidance of teachers or peers than they could accomplish independently. 
The theory emphasizes the importance of scaffolding, collaboration, and interaction in advancing learners’ 
cognitive skills. Learning, therefore, is not an isolated activity but a dynamic process shaped through social 
engagement, dialogue, and guided participation. In mathematics education, this perspective highlights that 
learners develop deeper understanding when they are actively involved in constructing knowledge with 
support from more knowledgeable individuals. 

In the context of this study, Inquiry-Based Learning (IBL) serves as the independent variable, while 
learners’ numeracy skills constitute the dependent variable. The interplay between these variables is grounded 
in the principles of Sociocultural Theory, where instructional strategies directly influence the development of 
cognitive abilities. IBL, as an instructional approach, encourages learners to ask questions, investigate 
problems, and construct their own understanding through guided exploration. This process aligns with 
Vygotsky’s notion of scaffolding, where teachers provide structured support that gradually decreases as 
learners gain competence. Through IBL, learners are not passive recipients of information; instead, they 
become active subjects in the learning process, engaging in meaningful mathematical discourse and 
collaborative problem-solving. 

The effect of the independent variable (IBL) on the dependent variable (numeracy skills) can be explained 
through the mechanisms of interaction, scaffolding, and cognitive engagement. When learners are exposed to 
inquiry-based activities, they are encouraged to explore mathematical concepts in real-life contexts, which 
enhances their ability to perform computations, reason logically, and solve problems effectively. Teachers, 
acting as facilitators, guide learners within their ZPD by providing prompts, questioning strategies, and 
feedback that help bridge the gap between what learners already know and what they are capable of 
achieving. As a result, the instructional approach directly shapes the learners’ cognitive development, leading 
to improved numeracy competencies. 

Furthermore, the collaborative nature of IBL fosters peer interaction, which is a critical component of 
Sociocultural Theory. Through group work and discussions, learners exchange ideas, clarify misconceptions, 
and co-construct knowledge. This social interaction strengthens their understanding of mathematical concepts 
and enhances their ability to apply these concepts in various situations. The continuous engagement in 
inquiry-based tasks allows learners to internalize mathematical processes, gradually transforming guided 
learning into independent mastery. Consequently, the repeated exposure to scaffolded inquiry activities leads 
to measurable improvements in numeracy skills, as reflected in learners’ performance in computation, 
reasoning, and problem-solving. 

The relationship between IBL and numeracy skills is therefore not merely correlational but causal in nature 
within this theoretical framework. The independent variable influences the dependent variable through 
structured learning experiences that promote higher-order thinking and active engagement. As learners 
participate in inquiry-based lessons, they develop confidence, critical thinking, and analytical skills, which are 
essential components of numeracy. Over time, the scaffolding provided by teachers becomes less necessary, 
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indicating that learners have successfully internalized the knowledge and skills acquired during the learning 
process. 

In the setting of New Albay National High School, the application of IBL creates a learner-centered 
environment where learners are encouraged to take ownership of their learning. Teachers design activities that 
challenge learners while providing appropriate support, ensuring that tasks remain within the learners’ ZPD. 
This balance between challenge and support is crucial in maximizing learning outcomes. The consistent 
implementation of IBL strategies enables learners to progress from basic understanding to higher levels of 
numeracy proficiency, demonstrating the direct impact of the instructional approach on learning outcomes. 
 

 

Fig. 1. Research Conceptual Framework 

3.​ Methodology 

3.1 Research Design 
 

This study employed a true experimental research design, specifically a randomized control group 
design. True experimental designs are characterized by the random assignment of participants to experimental 
and control groups, which helps ensure group equivalence and strengthens the internal validity of the study. 
Through randomization, any observed differences between the groups can be more confidently attributed to 
the intervention rather than to pre-existing characteristics or external factors. According to Creswell and 
Creswell (2018), true experimental research is considered one of the most rigorous research designs because it 
allows researchers to establish cause-and-effect relationships through controlled conditions and random 
assignment. Similarly, Fraenkel, Wallen, and Hyun (2019) emphasized that random assignment minimizes 
selection bias and increases the likelihood that the groups are comparable before the treatment is 
implemented. Johnson and Christensen (2019) further explained that true experimental designs provide 
stronger evidence regarding the effectiveness of an intervention because they control for threats to internal 
validity and improve the credibility of the findingsTwo groups of Grade 10 learners at New Albay National 
High School, New Albay, Maragusan, Davao de Oro were utilized. One group served as the experimental 
group, which was taught using Inquiry-Based Learning (IBL) strategies, while the other group served as the 
control group, which was taught using traditional teaching methods. Both groups were given a pretest using 
the Rapid Mathematics Assessment (RMA) prior to the intervention to establish their baseline numeracy 
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skills. After the intervention period, both groups were administered a posttest using the same assessment tool 
to measure learning gains. 

The independent variable of the study was the teaching strategy (Inquiry-Based Learning vs. 
traditional teaching), while the dependent variable was the numeracy skills of learners, as measured by their 
pretest and posttest scores. 

The choice of a true-experimental design was considered suitable for this study because the classes 
could not be randomly reassigned due to existing school scheduling and administrative constraints. Despite 
this limitation, the design allowed for a meaningful comparison between groups, thereby providing evidence 
of the potential effectiveness of Inquiry-Based Learning in improving numeracy skills. 

 
3.2  Research Subjects 

 
The subjects of this study were Grade 10 learners of New Albay National High School, located in New 

Albay, Maragusan, Davao de Oro. A total of 60 learners participated, with 30 learners assigned to the 
experimental group (Inquiry-Based Learning) and 30 learners assigned to the control group (traditional 
teaching). 

The study employed purposive sampling, a non-probability sampling method, in selecting subjects. This 
method was chosen because the study specifically required learners who were officially enrolled in Grade 10 
mathematics classes and were available during the implementation of the intervention. Classes were not 
rearranged or randomly formed in order to preserve the school’s academic schedule and organizational setup. 
Instead, intact classes were selected to serve as the experimental and control groups. 

The subjects of the study met the following criteria to ensure the validity and reliability of the research 
results. First, they were officially enrolled as Grade 10 learners at New Albay National High School during 
the school year 2025–2026. Second, they belonged to the intact sections identified by the researcher as the 
experimental and control groups. Third, subjects were required to be present during the administration of the 
pretest, the implementation of the intervention, and the posttest to ensure consistency in data collection. 
Lastly, their participation was voluntary, and parental consent was secured prior to their inclusion in the study. 

By applying these criteria, non–Grade 10 learners were excluded from participation. Subjects were also 
allowed to withdraw at any time without penalty or explanation. Furthermore, learners who did not complete 
the intervention or who had incomplete participation in the data collection process were excluded from the 
final analysis of the study. 
 

3.3  Research Instrument 
 
The main research instrument that was used in this study was the Rapid Mathematics Assessment 

(RMA). The RMA served as both the pretest and posttest to measure the numeracy skills of Grade 10 learners 
at New Albay National High School. It was an adopted standardized instrument, not a researcher-made tool, 
and is widely recognized for its reliability in assessing mathematics proficiency across multiple skill domains. 

The RMA included items that measured basic computation, mathematical reasoning, 
problem-solving, and numerical fluency. Through these components, the instrument determined the learners’ 
ability to perform fundamental operations, apply logical thinking to mathematical situations, and solve 
problems that required the use of mathematics in real-life contexts. The test was administered twice: first as a 
pretest before the intervention to establish the learners’ baseline numeracy levels, and again as a posttest after 
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the intervention to measure improvements in their performance. 
The use of the RMA was considered appropriate for this study because it provided a valid and 

reliable means of evaluating numeracy skills. Its standardized nature ensured consistency in administration 
and scoring, which allowed for accurate comparisons between the experimental group taught using 
Inquiry-Based Learning strategies and the control group taught using traditional methods. This enabled the 
researcher to objectively determine whether the intervention produced a significant improvement in learners’ 
numeracy skills. 

Competency Scaling 
Rating Description 

Below 10 Not Proficient 
10-14 Emerging 
15-20 Low proficient 
21-25 Proficient 
26-30 Highly Proficient 

 
3.4  Research Procedure 
 

​ Data for this study were gathered through the administration of the Rapid Mathematics 
Assessment (RMA) to selected Grade 10 learners of New Albay National High School. Before the 
intervention, a pre-test was administered to both the experimental and control groups to establish their 
baseline numeracy skills. The pre-test results determined the learners’ initial level of mathematical 
proficiency and served as the basis for comparison after the intervention. 

Following the pre-test, the experimental group received instruction using inquiry-based learning 
strategies, while the control group continued with traditional teaching methods. The intervention lasted for a 
specified period sufficient to cover selected mathematics competencies aligned with the Grade 10 curriculum. 
During this period, the researcher coordinated closely with the mathematics teachers to ensure that the 
instructional procedures and learning activities were implemented properly and consistently according to the 
research design. Classroom observations and monitoring were also conducted to ensure that the intervention 
procedures were faithfully carried out throughout the duration of the study. 

After the intervention, the same Rapid Mathematics Assessment was administered to both groups as 
a post-test. This allowed the researcher to measure improvements in the learners’ numeracy skills and to 
compare the learning gains of the experimental and control groups. The collected data were then organized, 
tabulated, and analyzed using appropriate statistical tools to determine whether inquiry-based learning had a 
significant effect on learners’ numeracy performance. 

To ensure ethical considerations, informed consent was secured from the school administration, 
teachers, parents, and participating learners before the conduct of the study. Participation in the study was 
entirely voluntary, and the respondents were informed that they could withdraw from the study at any point 
without penalty or negative consequences. The confidentiality and anonymity of the respondents were strictly 
maintained, and all gathered data were treated with utmost confidentiality and used solely for academic and 
research purposes. Codes and labels were used instead of participants’ names to protect their identities. 
Furthermore, the results of the study were presented only in aggregate form to ensure that no individual 
participant could be identified from the reported findings. 
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3.5  Research Procedure 
 
Mean. It was used to summarize and describe the results of both the control and experimental groups, 

particularly in comparing their performance before and after the implementation of the intervention. Through 
the mean, the study was able to present a clear picture of the improvement in learners’ numeracy skills and to 
support the analysis of differences between groups. 

Paired t-test.  Paired t-test was utilized to evaluate the significance of changes in numeracy levels 
within the same group before and after the intervention.  

Independent t-test. The independent samples t-test was used to compare the mean gain scores of the 
experimental group and the control group in order to determine whether learners exposed to Inquiry-Based 
Learning strategies performed significantly better than those taught through traditional teaching methods. 

The level of significance was set at 0.05 to determine statistical significance. All data analyses were 
conducted using appropriate statistical software to ensure the accuracy and reliability of the results. 
  

4.​ Results and Discussion 

Level of numeracy skills of the control group and experimental group as measured by the Rapid 
Mathematics Assessment and reflected in their pre-test. 

Table 1 
 Pretest of Control and Experimental Groups in Numeracy Skills 

Group Mean score Description 
Control 10.03 Not Proficient 

Experimental 10.2 Not Proficient 

Table 1 presents the pretest mean scores for both the control group (10.03) and the experimental group 
(10.20). The results indicate that the initial performance of the subjects in both groups was below the expected 
level of numeracy proficiency prior to the intervention or not proficient to their grade level. Pretest of Control 
and Experimental Groups in Numeracy Skills 

Pretest of Control and Experimental Groups in Numeracy Skills 

The pretest results revealed that both the control and experimental groups were at the “Not 
Proficient” level in numeracy skills prior to the intervention. This indicates that learners in both groups had 
insufficient mastery of basic mathematical concepts, particularly in computation, reasoning, and 
problem-solving. Such findings are consistent with global trends in mathematics performance, where learners 
often demonstrate low numeracy proficiency. According to Pedaste et al. (2015), learners tend to struggle with 
deeper mathematical understanding when instruction is primarily traditional, highlighting the need for more 
engaging and inquiry-based approaches. Similarly, the Programme for International Student Assessment 
(PISA) results reported by the OECD (2019) revealed that many learners experience difficulties in 
mathematical literacy and problem-solving, emphasizing the persistent issue of weak numeracy skills among 
learners worldwide. TIMSS 2019 findings also showed that learners from many countries, including the 
Philippines, performed below the international average in mathematics, particularly in reasoning and 
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application skills. Furthermore, Rich et al. (2023) emphasized that learners who are exposed mainly to passive 
learning approaches often demonstrate weaker conceptual understanding and lower numeracy performance. 

Table 2 
 Post test of Control and Experimental Groups in Numeracy Skills 
 

Group Mean score Description 

Control 14.23 Emerging 

Experimental 14.9 Emerging 
Table 2 presents the posttest mean scores of the control group (14.23) and the experimental group 

(14.90), both described under the “Emerging” proficiency level. The post test results showed improvement in 
both groups, with mean scores categorized under the “Emerging” level. This indicates that learning occurred 
during the intervention period regardless of the teaching strategy used. However, the slightly higher 
performance of the experimental group suggests the advantage of inquiry-based learning in enhancing 
understanding. This supports the findings of Kogan and Laursen (2015), who found that learners exposed to 
inquiry-based learning demonstrate improved engagement and conceptual understanding compared to 
traditional methods. Likewise, Pedaste et al. (2015) explained that inquiry-based learning promotes active 
participation and deeper understanding through investigation and exploration, which can enhance learners’ 
mathematical performance. Lazonder and Harmsen (2016) further stated that guided inquiry approaches 
positively influence academic achievement because learners are encouraged to actively construct knowledge 
while receiving appropriate scaffolding from teachers. Moreover, Rich et al. (2023) emphasized that 
inquiry-oriented mathematics instruction develops learners’ reasoning and confidence, leading to improved 
learning outcomes and stronger numeracy skills. 

 
Table 3 
 Pretest of Control and Experimental Groups in Numeracy Skills 

Group Mean score p-Value Remarks 
Control 10.03  

0.883 
 

Not significant 
Experimental 10.2 

 
The pretest mean scores indicated that both groups had similar numeracy levels, and the p-value of 

0.883 confirmed no significant difference, showing that the groups were comparable before the intervention. 
The analysis of the pretest scores revealed no significant difference between the control and experimental 
groups, indicating that both groups were comparable prior to the intervention. This baseline equivalence 
ensures that any observed changes in performance can be attributed to the instructional strategies 
implemented rather than pre-existing differences. This condition is important in experimental studies to 
establish internal validity and fairness in comparison. According to Creswell and Creswell (2018), 
establishing equivalence between groups before treatment strengthens the credibility of experimental findings 
because it minimizes bias in the comparison of results. Similarly, Fraenkel, et al (2019) explained that 
comparable pretest scores indicate that participants possess relatively similar characteristics at the beginning 
of the study, making the intervention the primary factor influencing outcomes. In addition, Johnson and 
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Christensen (2019) emphasized that group equivalence is essential in experimental research to ensure that 
changes in performance are caused mainly by the treatment rather than external variables. 
 
Table 4 
Pretest and Post-test of Control Group  

 Mean p-Value Remarks 
Pretest 10.03 

0.000 Significant 
Post test 14.9 
 
Table 4 presents the pretest and post test results of the control group as measured by the Rapid 

Mathematics Assessment. The comparison between the pretest mean score (10.03) and the posttest results 
yielded a p-value of 0.00, which indicates a statistically significant difference at the 0.05 level of significance. 
This suggests that there was a measurable improvement in the numeracy performance of the control group 
after the period of instruction. However, since the control group did not receive the Inquiry-Based Learning 
(IBL) intervention, the improvement may be attributed to regular classroom instruction or other learning 
experiences during the study period. 

The control group showed a statistically significant improvement between pretest and posttest scores, 
indicating that regular classroom instruction contributed to the development of learners’ numeracy skills. This 
suggests that structured teaching and continuous practice remain effective in improving basic mathematical 
skills, even without the use of innovative strategies. However, such improvement may be limited in fostering 
deeper conceptual understanding compared to inquiry-based approaches. According to Hattie (2017), direct 
instruction and structured classroom teaching positively influence student achievement when lessons are 
systematically delivered and reinforced through practice. Similarly, OECD (2019) emphasized that continuous 
exposure to mathematical tasks and classroom exercises contributes to the gradual improvement of learners’ 
numeracy performance. In addition, Boaler (2016) noted that while traditional instruction may improve 
procedural fluency, it may not always fully develop learners’ higher-order thinking and problem-solving 
abilities. Pedaste et al. (2015) further explained that inquiry-oriented approaches are more effective in 
promoting deeper conceptual understanding than purely teacher-centered instruction. 
 
Table 5 
Post-test of Experimental Group in Numeracy Skills  

 Mean p-Value Remarks 
Pretest 10.2 

0.00 Significant 
Post test 14.9 

 
Table 5 presents the pretest and post test results of the experimental group as measured by the Rapid 

Mathematics Assessment. The results show that the pretest mean score of 10.20 increased to 14.90 in the 
posttest, indicating an improvement in the numeracy performance of the subjects after the implementation of 
the intervention. The p-value of 0.00, which is lower than the 0.05 level of significance, indicates that the 
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difference between the pretest and posttest scores is statistically significant. This suggests that the use of 
Inquiry-Based Learning (IBL) had a positive effect on enhancing the learners’ numeracy skills and 
mathematical understanding. The findings imply that engaging learners in inquiry-oriented activities and 
problem-solving tasks can effectively improve their numeracy performance. 

The experimental group also demonstrated a statistically significant improvement, with a higher 
increase in mean score compared to the control group. This indicates that inquiry-based learning had a 
positive effect on learners’ numeracy skills. Through active engagement, exploration, and problem-solving, 
learners were able to construct their own understanding of mathematical concepts. This finding is supported 
by Lazonder and Harmsen (2016), who concluded that guided inquiry-based learning significantly enhances 
learners’ academic performance when properly implemented. Similarly, Pedaste et al. (2015) explained that 
inquiry-based learning encourages learners to investigate problems, formulate explanations, and reflect on 
their understanding, resulting in deeper learning outcomes. Kogan and Laursen (2015) further emphasized that 
inquiry-oriented instruction improves learners’ engagement and conceptual understanding in mathematics. 
Moreover, Rich et al. (2023) highlighted that inquiry-based mathematics instruction strengthens learners’ 
reasoning, confidence, and ability to apply concepts in solving real-life problems. 
 
Table 6 
Difference Post-test score of Control and Experimental in Numeracy Skills 

 Mean p-Value Remarks 
Control 14.23 

0.647 Not Significant 
Experimental 14.9 

 
As shown in table 6 presents the comparison of the posttest mean scores of the control group (14.23) 

and the experimental group in terms of numeracy skills. The computed p-value of 0.647, which is greater than 
the 0.05 level of significance, indicates that there is no statistically significant difference between the two 
groups.  

Despite the improvements observed in both groups, the comparison of gain scores showed no 
statistically significant difference between the control and experimental groups. This suggests that while 
inquiry-based learning contributed to improvement, its effect was not significantly greater than traditional 
instruction within the duration of the study. This may be due to factors such as limited intervention time or the 
need for more structured guidance during inquiry activities. Nonetheless, both instructional approaches were 
effective in improving learners’ numeracy skills to the “Emerging” level. Similar findings were reported by 
Lazonder and Harmsen (2016), who noted that the effectiveness of inquiry-based learning depends greatly on 
the amount of guidance and duration of implementation provided to learners. Likewise, OECD (2019) 
emphasized that improvements in numeracy skills often require sustained interventions and long-term 
instructional support before significant differences become evident. In addition, Hattie (2017) explained that 
instructional innovations may not always produce statistically significant differences in a short 
implementation period, even when positive learning gains are observed. Furthermore, Rich et al. (2023) 
suggested that inquiry-based approaches become more effective when implemented consistently over longer 
periods with sufficient teacher facilitation and learner support. 
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5.​ Summary of Findings and Recommendation 

Based on the results of the study, it can be concluded that both instructional approaches contributed 
to the improvement of learners’ numeracy skills. The results showed that learners in both the control and 
experimental groups demonstrated better performance after the intervention, indicating that the learning 
activities implemented during the study helped enhance their understanding of mathematical concepts. 
However, the comparison between the two groups revealed that the improvement observed in the 
experimental group exposed to Inquiry-Based Learning (IBL) was not significantly different from that of the 
control group who received traditional instruction. 

Although the inquiry-based approach did not produce a statistically significant advantage within the 
duration of the study, the results still suggest that IBL has the potential to support the development of learners’ 
numeracy skills by encouraging active participation, reasoning, and problem-solving. The findings imply that 
the effectiveness of inquiry-based learning may depend on factors such as the length of implementation, the 
level of guidance provided by the teacher, and learners’ familiarity with learner-centered instructional 
strategies. Therefore, when implemented consistently and supported by appropriate instructional scaffolding, 
Inquiry-Based Learning may serve as a valuable approach in enhancing learners’ numeracy skills and 
promoting deeper mathematical understanding. 
 
Recommendations 

 
Based on the study results and findings, the researcher put forth the following Recommendations: 

1.​ Learners should be encouraged to actively participate in inquiry-based learning activities in 
mathematics classes. Engaging learners in problem-solving, exploration, and collaborative 
discussions can help improve their numeracy skills and deepen their mathematical understanding. 

2.​ Parents should support their children’s learning at home by encouraging them to practice 
numeracy-related activities such as solving mathematical problems, engaging in logical thinking 
exercises, and applying mathematical concepts in everyday situations. 

3.​ Teachers may incorporate Inquiry-Based Learning (IBL) strategies in mathematics instruction to 
promote critical thinking, curiosity, and active participation among learners. Providing meaningful 
mathematical problems and encouraging learners to investigate solutions can strengthen their 
numeracy skills. 

4.​ Schools and administrators may organize workshops, seminars, and professional development 
programs to equip teachers with the necessary skills and knowledge in implementing Inquiry-Based 
Learning effectively in mathematics classrooms. 

5.​ Teachers may utilize varied instructional materials, contextualized mathematical problems, and 
collaborative learning activities that align with learners’ interests and learning needs to enhance 
engagement and improve numeracy development. 
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6.​ Future researchers are encouraged to conduct similar studies using a larger sample size and longer 
duration of intervention to further examine the effectiveness of Inquiry-Based Learning in improving 
numeracy skills. 

 

References 

Akayuure, P., & Abreh, M. K. (2016). Inquiry-based instructional practices and learners’ mathematics achievement in Ghana. Journal of 
Education and Practice, 7(13), 100–108. 

Alimodian, A. M. C., & Sagge, R. G. (2020). An inquiry-based learning module for general mathematics: Its development and evaluation. 
International Journal of Multidisciplinary: Applied Business and Education Research, 4(8), 2749–2756. 

Azizah, L. N., & Mahmudi, A. (2020). How does guided inquiry enhance learners’ mathematical literacy? An experimental study in 
mathematics learning. Southeast Asian Mathematics Education Journal, 10(2), 123–135. 

Bal, A. P. (2015). The effect of the inquiry-based learning approach on learners’ critical thinking skills. Eurasian Journal of Educational 
Research, 60, 283–302. 

Bayani, J. M., & dela Cruz, M. A. (2020). Numeracy development and the challenges of mathematics instruction in Philippine secondary 
schools. Philippine Journal of Education, 99(2), 55–72. 

Bernido, R. B., & Boyon, M. C. L. (2020). Guided inquiry-based learning of trigonometric identities. PEOPLE: International Journal of 
Social Sciences, 5(3), 767–781. 

Black, P., & Wiliam, D. (2018). Classroom assessment and pedagogy. Assessment in Education: Principles, Policy & Practice. 
Boaler, J. (2016). Mathematical mindsets: Unleashing learners’ potential through creative math, inspiring messages and innovative 

teaching. Jossey-Bass. 
Carter, C., & Dean, R. (2018). Teacher perspectives on inquiry-based mathematics instruction: A case study from Malaysia. Asian Journal 

of Education and Training, 4(2), 87–95. 
Chen, L., & Wang, Y. (2021). Enhancing mathematical literacy through inquiry-based teaching: Evidence from China. International 

Journal of Science and Mathematics Education, 19(6), 1127–1145. 
Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative, quantitative, and mixed methods approaches (5th ed.). Sage. 
Department of Education (DepEd). (2016). K to 12 curriculum guide: Mathematics (Grade 1 to Grade 10). DepEd. 
Department of Education (DepEd). (2019). Philippines’ results in PISA 2018. DepEd. 
Department of Education (DepEd). (2024). Policy guidelines on the implementation of the Academic Recovery and Accessible Learning 

(ARAL) Program. Department of Education, Republic of the Philippines. 
Duran, M., & Dökme, İ. (2016). The effect of the inquiry-based learning approach on learners’ critical-thinking skills. Eurasia Journal of 

Mathematics, Science and Technology Education, 12(12), 2887–2908. 
Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2019). Educational research: Competencies for analysis and applications (12th ed.). 

McGraw-Hill Education. 
Fong, R. L., & Lim, S. K. (2019). Inquiry-based pedagogy in Southeast Asia: Challenges and pathways. Asia Pacific Education Review, 

20(4), 543–556. 
Geiger, V., Goos, M., & Dole, S. (2016). The role of digital technologies in numeracy. Mathematics Education Research Journal, 28(3), 

331–350. 
Geiger, V., Goos, M., & Forgasz, H. (2015). A rich interpretation of numeracy for the 21st century: A survey of the state of the field. 

ZDM Mathematics Education, 47(4), 531–548. 
Gonzales, A. B., & Villanueva, M. A. (2021). Barriers to implementing inquiry-based learning in rural Philippine schools. Journal of 

Teaching and Learning, 17(3), 201–218. 
Gonzales, J., & Espinosa, A. A. (2020). Learners’ difficulties in problem-solving in mathematics: A case in Region VI. Philippine Journal 

of Education, Studies, and Research, 6(2), 45–56. 
Gutierez, S. B. (2015). Collaborative professional learning through lesson study: Identifying the challenges of inquiry-based teaching. 

Issues in Educational Research, 25(2), 118–134. 
Henderson, D., & Rodrigues, S. (2020). Inquiry-based learning in mathematics classrooms: Challenges and opportunities in Southeast 

Asia. Asia-Pacific Journal of Teacher Education, 48(5), 502–519. 
Hmelo-Silver, C. E., Duncan, R. G., & Chinn, C. A. (2015). Scaffolding and achievement in problem-based and inquiry learning: A 

response to Kirschner, Sweller, and Clark (2006). Educational Psychologist, 50(2), 57–67. 
Johnson, R. B., & Christensen, L. (2019). Educational research: Quantitative, qualitative, and mixed approaches (7th ed.). SAGE 

Publications. 
Justice, C., Rice, J., Roy, D., Hudspith, B., & Jenkins, H. (2015). Inquiry-based learning in higher education: Administrators’ perspectives 

on integrating inquiry pedagogy into the curriculum. Higher Education, 69(1), 27–40. 

620

JOENES M. SEVILLA / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



​ ​ ​  

Kaiser, G., & Sriraman, B. (2021). A global survey of international perspectives on mathematical literacy. Educational Studies in 
Mathematics, 108(1–2), 1–20. 

Kaur, B. (2017). Mathematics education in Singapore: What can change look like? ZDM Mathematics Education, 49(4), 623–634. 
Khoiriyah, A. J., & Husamah, H. (2018). Problem-based learning and inquiry learning models: Their impact on learners’ critical thinking 

skills. Journal of Education and Learning (EduLearn), 12(1), 94–102. 
Kizilaslan, A. (2019). Learners’ perceptions of inquiry-based science education. Journal of Education in Science, Environment and 

Health, 5(1), 69–80. 
Kogan, M., & Laursen, S. L. (2015). Assessing long-term effects of inquiry-based learning: A case study from college mathematics. 

Innovative Higher Education, 40(4), 309–326. 
Kuhlthau, C. C., Maniotes, L. K., & Caspari, A. K. (2015). Guided inquiry: Learning in the 21st century. Libraries Unlimited. 
Lazonder, A. W., & Harmsen, R. (2016). Meta-analysis of inquiry-based learning: Effects of guidance. Review of Educational Research, 

86(3), 681–718. 
National Center for Education Statistics. (2022). The nation’s report card: Mathematics assessment. U.S. Department of Education, 

Institute of Education Sciences. 
National Numeracy. (2023). Numeracy in the UK. 
Nguyen, T. T. (2020). Effective inquiry-based mathematics practices in Vietnam: Lessons from classrooms. International Journal of 

Instruction, 13(3), 145–160. 
Organisation for Economic Co-operation and Development (OECD). (2019). PISA 2018 results (Volume I): What learners know and can 

do. OECD Publishing. 
Organisation for Economic Co-operation and Development (OECD). (2019). OECD skills outlook 2019: Thriving in a digital world. 

OECD Publishing. 
Ormrod, J. E. (2020). Human learning (8th ed.). Pearson. 
Pedaste, M., Mäeots, M., Siiman, L. A., de Jong, T., van Riesen, S. A. N., Kamp, E. T., Manoli, C. C., Zacharia, Z. C., & Tsourlidaki, E. 

(2015). Phases of inquiry-based learning: Definitions and the inquiry cycle. Educational Research Review, 14, 47–61. 
Philippine Statistics Authority (PSA). (2020). Functional literacy, education and mass media survey (FLEMMS) 2019. PSA. 
Raghubar, K. P., & Barnes, M. A. (2018). Early numeracy skills and mathematical learning difficulties: Implications for identification and 

intervention approaches. Developmental Disabilities Research Reviews, 24(2), 59–66. 
Rahman, H., & Marasigan, J. (2019). Numeracy practices in Philippine classrooms: Issues and innovations. Asia Pacific Journal of 

Multidisciplinary Research, 7(3), 22–31. 
Rahayu, S., & Pratiwi, I. (2019). Implementing inquiry-based learning in Indonesia: Implications for mathematics instruction. Journal of 

Physics: Conference Series, 1188(1), 012035. 
Rich, K. M., Browning, C., Perkins, M., & Smith, J. (2023). Inquiry-oriented mathematics instruction and its impact on learners’ 

mathematical reasoning and engagement. Journal of Mathematics Education, 16(2), 45–60. 
Tan, J. P., & Bautista, A. (2019). Inquiry-based learning in the Philippines: Opportunities for systemic reform. Asia-Pacific Journal of 

Research in Education, 10(2), 89–103. 
UNICEF. (2019). SEA-PLM 2019: Main regional report. UNICEF. 
UNESCO. (2017). A global framework of reference on digital literacy skills for indicator 4.4.2. UNESCO Institute for Statistics. 
Villanueva, A. D., & Santos, R. E. (2018). The effects of inquiry learning on Filipino learners’ math achievement. Philippine Journal of 

Educational Measurement, 4(2), 77–94. 
Visible Learning for Teachers Hattie, J. (2017). Visible learning for teachers: Maximizing impact on learning. Routledge. 
World Bank. (2019). World development report 2018: Learning to realize education’s promise. World Bank. 
Yusof, N., & Zakaria, E. (2017). The effects of inquiry-based learning on learners’ achievement in mathematics: Evidence from Malaysia. 

Creative Education, 8(1), 103–112. 

Appendix A. ​ An example appendix 

Authors including an appendix section should do so after References section. Multiple appendices should all 
have headings in the style used above. They will automatically be ordered A, B, C etc. 

A.1. ​ Example of a sub-heading within an appendix 

There is also the option to include a subheading within the Appendix if you wish. 
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