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This study was designed to transform 

mathematics instruction into a more engaging 

and practical learning experience, emphasizing 

real-world applications. The primary objective 

was to enhance conceptual understanding and 

mathematical self-efficacy among Grade 11 

senior high school students in Statistics and 

Probability during the 2021-2022 academic 

year's second quarter. The findings 

demonstrated that mathematical self-efficacy 

positively correlates with conceptual 

understanding, with high-efficacy students 

showing greater confidence and positive 

attitudes toward mathematics. The Abstract-

Visual Representation-Concrete (A-V-C) 

instructional approach proved effective in 

teaching Pearson product moment correlation 

and regression analysis. This method progresses 

from abstract concepts through behavioral 

modeling to exploratory concrete experiences, 

enabling students to develop comprehensive 

understanding through structured, hands-on 

learning. 
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INTRODUCTION 

Mathematics literacy is essential for applying concepts, reasoning, and 
solving mathematical problems (NCTM, 1989), with problem-solving being 
particularly crucial for developing students' conceptual understanding and 
mathematical communication skills (Luke, 2012). 

In Philippine education, mathematics remains a challenging subject for 
many students (Chua, 2006). This is evidenced by poor performance in national 
examinations, with the National Achievement Test (NAT) showing secondary 
level scores of just 46.38%. International assessments like TIMSS have 
consistently placed the Philippines near the bottom, ranking 39th out of 42 
countries in 1995, third to last in 1999, and 41st among 42 participants in 2003 
(Pangan, 2010). 

Filipino learners significantly lag behind their Asian counterparts in 
mathematics mastery (Bilasano et al., 2008). This is demonstrated by poor 
performance in international competitions and national examinations, where 
two-thirds of schools score below average, failing to meet the Department of 
Education's 75% benchmark (Ogeña et al., 2008; Culaste, 2011). 

The Concrete-Pictorial-Abstract Sequence Approach (CPA) offers a 
promising solution as an explicit instruction strategy that combines conceptual 
and procedural learning. This structured approach has proven particularly 
effective for passive learners and students with learning disabilities (Hudson et 
al., 2006). 

This study focuses on implementing the concrete-visual representation-
abstract (CVA) instructional model among grade eleven students at Telesforo 
and Natividad Alfonso High School during the 2021-2022 school year. The 
research employs a descriptive-experimental approach to analyze student 
achievement and perspectives, particularly focusing on correlation and 
regression analyses in statistics and probability. 

 
LITERATURE REVIEW 

Student achievement serves as a crucial indicator of educational quality, 
with numerous studies identifying various factors affecting mathematics 
performance. These studies emphasize the importance of appropriate tools, 
methods, and approaches in enhancing student learning outcomes (Mahanta, 
2012). 

Statistics and probability education in Philippine secondary schools is 
integrated into the mathematics curriculum. Batanero and Diaz (2011) highlight 
the importance of this integration, citing its practical applications in daily life, 
relevance to other disciplines, professional requirements, and role in decision-
making under uncertainty. 

Mathematics educators face significant challenges in teaching their 
subject effectively. Keeler and Steinhorst (2001) note that while extensive 
research documents difficulties in learning mathematics and uncertainty-
related concepts, studies on potential solutions remain limited. 

Research by Gomez (2010) on fourth-year high school students in 
Mabalacat, Pampanga, revealed average mathematical ability levels among 
participants. The study recommended regular quantitative monitoring of 
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student mastery through formative and summative evaluations, along with 
enhanced reading comprehension programs. 

Medina's (2005) study at Negros Oriental State University found that 
students lacked necessary mathematical proficiency for College Physics I. The 
research revealed correlations between mathematical skills and factors such as 
gender, school type, and attitudes toward mathematics. 

Further findings from Medina's study showed highest proficiency in 
right triangle solving and basic arithmetic, though mastery remained 
insufficient across all areas, with weakness in algebra and equation 
manipulation. 

Dizon's (2008) research on Grade Four pupils in the Arayat East District 
showed satisfactory but improving performance in District Achievement Tests, 
attributing progress to school-implemented measures and regular testing. 

Guzman's (2004) study of college freshmen at Pampanga Agricultural 
College identified specific challenging topics in College Algebra, particularly 
rational expressions, exponents, radicals, and degree equations. The research 
recommended increased instruction time for difficult topics and enhanced 
teacher development programs. 

A study by Reston (2012) explored elementary mathematics teachers' 
probability concepts through inductive teaching methods. The research 
emphasized the effectiveness of inquiry-based and problem-based learning 
approaches in developing teachers' conceptual understanding. Reston's study 
concluded with recommendations for impact evaluation studies on teaching 
methods used in professional development programs, aiming to guide 
educational decision-makers in improving mathematics teacher preparation at 
the school level. 
 
Conceptual Framework 
 The foundational premise of this study is that implementing a concrete-
visual representation-abstract sequence approach will enhance learners' 
conceptual understanding and self-efficacy. Mathematics self-efficacy refers to 
an individual's unique abilities to perform organized and detailed work, while 
conceptual understanding involves grasping why mathematical ideas are 
integrated and functional rather than merely isolated facts (Pastornno & Doyle-
Portillo, 2013). 

Self-efficacy beliefs play a crucial role in decision-making processes 
(Hackett & Betz, 1981; May & Glynn, 2008). Margolis and McCabe (2006) define 
self-efficacy as one's belief in their capacity to achieve goals, noting that self-
efficacious students can tackle difficult tasks with intrinsic motivation through 
mastery experiences, verbal persuasion, and emotional state. 

Research by Fenci and Scheel (2005) emphasizes the importance of 
diverse teaching strategies in developing students' self-efficacy. The learning 
environment and teaching methods significantly influence self-efficacy 
development in the classroom (Bandura, 1991), with collaborative learning and 
inquiry-based activities showing particular promise in enhancing student self-
efficacy. 
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Additional pedagogical approaches for improving self-efficacy include 
setting specific teaching goals, maintaining journals and reflection papers 
through portfolios, and evaluating student performance against set objectives 
rather than peer comparison (Schunk & Pajares, 2002; Bandura 1991). 

Bandura (1977) identifies mastery experiences as the most significant 
source of efficacy. Research consistently shows that students with higher self-
efficacy demonstrate greater learning motivation and persistence in facing 
challenges (Pajares & Graham, 1999; Pajares & Kranzler, 1995; Zeldin, Britner & 
Pajares, 2008). 

The CVA approach aims to develop students' tangible understanding of 
mathematical concepts and skills (Special Connections, 2005). Misquitta's (2011) 
research demonstrated the effectiveness of combining CPA and explicit 
teaching approaches in improving students' performance in fraction 
equivalence tasks. 

Hughes (2011) found that CPA sequenced instruction was particularly 
effective for struggling learners' acquisition, retention, and self-efficacy 
regarding fractions. The study revealed better retention of fraction knowledge 
compared to traditional instruction methods, even four weeks after completion. 
Research by Yagci (2010) on eighth-grade students showed statistically 
significant improvements in probability achievement through instruction with 
concrete models. Qualitative findings indicated positive student attitudes 
toward this instructional approach. 

Witzel, Mercer, & Miller (2003) addressed students' struggles with 
algebra's abstract nature, emphasizing the value of concrete and pictorial 
representations in promoting understanding. Their study of 231 students 
demonstrated that those learning through the CPA model achieved 
significantly higher scores across all achievement levels. Flores (2010) noted that 
while the CPA instructional sequence has proven effective for basic 
mathematics computation, it extends to more complex mathematical processes. 
The research challenged the assumption that middle school students no longer 
need concrete representations. The study aims to evaluate the effectiveness of 
Concrete-Visual Representation-Abstract Sequence Instruction in teaching 
correlation and regression analyses to selected grade 11 students at Telesforo 
and Natividad Alfonso High School, using a descriptive mapping approach. 

The initial phase focuses on assessing mathematical self-efficacy levels 
and conceptual understanding of Pearson product moment correlation 
coefficient and regression analysis in both experimental and control groups, 
before and after implementing the concrete-visual-abstract sequence approach. 
The second phase examines significant differences between pre-test and post-
test results for both groups' conceptual understanding and mathematical self-
efficacy levels when using the concrete-visual-abstract sequence approach. 
Further analysis investigates the relationship between mathematical self-
efficacy and conceptual understanding levels in both experimental and control 
groups, before and after implementing the concrete-visual-abstract sequence 
approach. 
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The study concludes by evaluating the perceived benefits of the concrete-
visual-abstract sequence approach on students' conceptual understanding of 
Pearson product moment correlation coefficient and regression analysis, 
considering various influencing factors through statistical analysis. 

 
METHODOLOGY 

This study employed a descriptive-experimental research design to 
evaluate the effectiveness of different teaching techniques in mathematics. The 
research utilized both pre-test and post-test measurements for experimental 
and control groups, combining descriptive analysis of mathematical self-
efficacy and perceived benefits with experimental methodology. 

The study involved Grade 11 students from Telesforo Natividad Alfonso 
High School in Sta. Maria, Sta. Ana, Pampanga during the 2021-2022 school 
year. Through lottery sampling, GAS 11-A (35 students) served as the 
experimental group, while GAS 11-B (38 students) functioned as the control 
group. The experimental group consisted of 62.86% males and 37.14% females, 
while the control group comprised 55.26% males and 44.74% females. 

The research implemented two distinct strategies: the concrete-visual 
representational-abstract sequence approach for the experimental group and its 
inverse (abstract-visual representation-concrete) for the control group. The 
concrete approach utilized tangible materials for experiential learning, while 
visual representation employed videos and pictures to demonstrate Pearson 
product moment correlation and regression analysis. The abstract approach 
followed traditional chalk-and-talk methodology. 

Data collection instruments included a 50-item multiple-choice test 
covering correlation and regression analysis, a 14-item mathematical self-
efficacy questionnaire using a 7-point Likert scale, and a perceived benefits 
questionnaire using a 4-point Likert scale. The research process spanned two to 
three weeks, beginning with pre-tests and self-efficacy assessments, followed by 
the implementation of teaching strategies, and concluding with post-tests and 
final evaluations. 
 
RESULTS AND DISCUSSION 

This part presents the results, analysis, and interpretation of data 
gathered. The results were presented, analyzed, and interpreted to respond to 
the objectives and hypothesis of the study. 
Level of Mathematical Self-Efficacy of the Experimental and Control Groups 
Before and After the Implementation of the Two Approaches 

As to the level of mathematical self-efficacy of the experimental group 
before the implementation of the concrete – visual representation – abstract 
approach the three highest items are: item 3 – I believe I can complete all of the 
assignments in a statistics and probability subject (*6.1714, **1.5046, ***Quite 
True of Me); item 1 - I feel confident enough to ask questions in my statistics 
and probability class (*6.0286, **0.9231, ***Quite True of Me); and item 7 - I 
believe I am the type of person who can do statistics and probability (*5.9429, 
**1.0274, ***Quite True of Me). The grand mean of the experimental group in 
terms of the level of mathematical self-efficacy before the implementation of the 
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approach was 5.4245 with a standard deviation of 0.5286 and interpreted as 
somewhat true of me.  

While, in terms of the level of mathematical self-efficacy of the control 
group before the implementation of the abstract – visual representation – 
concrete approach the three highest items are: item 1 - I feel confident enough to 
ask questions in my statistics and probability class (*6.3158, **1.0425, ***Quite 
True of Me); item 3 - I believe I can complete all of the assignments in a statistics 
and probability subject (*6.4474, **1.1786, ***Quite True of Me); and items 2 and 
7 which have the same means - I believe I can do well on a statistics and 
probability test (*6.2632, **0.9777, ***Quite True of Me) and I believe I am the 
type of person who can do statistics and probability (*6.2632, **1.1551, ***Quite 
True of Me).The grand mean of the control group in terms of the level of 
mathematical self-efficacy before the implementation of the approach was 
5.3421 with a standard deviation of 0.6972 and interpreted as somewhat true of 
me.  

In terms of the level of mathematical self-efficacy of the experimental 
group after the implementation of the concrete – visual representation – 
abstract approach the three highest items are: item 8 - I believe I can learn well 
in a statistics and probability subject (*6.0571, **1.0556, ***Quite True of Me); 
item 9 - I feel confident when taking a statistics and probability test (*6.0857, 
**1.0396, ***Quite True of Me); and item 11 -   I feel that I will be able to do well 
in future statistics and probability subject (*6.1143, **1.0784, ***Quite True of 
Me).The grand mean of the experimental group in terms of the level of 
mathematical self-efficacy after the implementation of the approach was 5.8327 
with a standard deviation of 0.4161 and interpreted as quite true of me.  

Finally, in terms of the level of mathematical self-efficacy of the control 
group after the implementation of the abstract – visual representation – 
concrete approach the three highest items are: item 1 - I feel confident enough to 
ask questions in my statistics and probability class (*6.7895, **0.4741, ***Very 
True of Me); item 3 - I believe I can complete all of the assignments in a statistics 
and probability subject (*6.8684, **0.3426, ***Very True of Me); and item 7 - I 
believe I am the type of person who can do statistics and probability (*6.6053, 
**0.7548, ***Very True of Me). The grand mean of the control group in terms of 
the level of mathematical self-efficacy after the implementation of the approach 
was 6.4436 with a standard deviation of 0.4496 and interpreted as quite true of 
me.  

As a conclusion, before the implementation of the two approaches to the 
two different groups, both experimental and control groups got the same items 
of 1 (I feel confident enough to ask questions in my statistics and probability 
class) and 7 (I believe I am the type of person who can do statistics and 
probability) as their highest items and item 5 (I believe I will be able to use 
statistics and probability in my future career when needed) as their lowest 
similar item. 

After the implementation of the two approaches, experimental and 
control groups changed their options, items 1 and 7 remain as the highest items 
of the control group, while the experimental group’s items changed from 1, 3, 
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and 7 to 8, 9, and 11. The same thing occurs for the lowest items as the control 
group’s item 13 (I believe I can think like a mathematician in statistics and 
probability) remains while item 5 (I believe I will be able to use statistics and 
probability in my future career when needed) remains as the lowest item for the 
experimental group. Margolis and McCabe (2006) define self-efficacy as the 
conviction that one can accomplish his own goals. Students that have self-
efficacy are capable of overcoming challenges and possess an innate drive. 
Additionally, they highlighted how verbal persuasion, emotional states, and 
mastery experiences help students develop self-efficacy. 
 
Level of Conceptual Understanding of the Experimental and Control Groups 
 Based on the result of the first implementation of the test, the control 
group from this research got a mean score of 11.8286 which was Fair (Fa) with a 
standard deviation of 2.8022. The experimental group got a mean score of 
11.2857 which was Fair (Fa) with a standard deviation of 2.5961. This means 
that both groups had a little idea in terms of Pearson product moment 
correlation and regression analysis. At the same time, it shows clearly that the 
control group had greater ideas in the said topics using the least significant 
difference of 0.5429. 

On the other hand, based on the result of the second implementation of 
the test, the control group from this research got a mean score of 38.0000 which 
was Satisfactory (S) with a standard deviation of 7.3804. The experimental 
group got a mean score of 27.6000 which was Good (G) with a standard 
deviation of 7.0594. This means that both groups had learned Pearson product 
moment correlation and regression analysis from the two given strategies 
(concrete –visual representation – abstract approach and abstract – visual 
representation – concrete approach). At the same time, it shows clearly that the 
control group had greater learning in the said topics using the least significant 
difference of 10.4000.  

Additionally, it was shown that the most learned and least learned items 
for the experimental group after the implementation of concrete-visual 
representation – abstract sequence of instructional approach. It was shown in 
the result that most of the experimental group's most learned competencies 
were Pearson product moments of correlation, and their least learned 
competencies were regression analysis. It was also found in the study that most 
of the experimental group found difficulties in solving regression analysis. On 
the other hand, most of this group is good in understanding concepts about the 
topics. While the most learned and least learned items for the control group 
after the implementation of abstract-visual representation – concrete sequence 
of instructional approach. It was shown in the result that most of the 
experimental group's most learned competencies was on regression analysis 
and their least learned competencies was Pearson product moment correlation. 
It was also found in the study that most of the control group found difficulties 
in solving Pearson r. On the other hand, most of this group is good in 
understanding concepts about the topics. 
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Difference between the Pretest and Posttest Results of the Control and 
Experimental Groups 
 Using t-test for paired sample statistics, the study obtained -11.793 for 
the pre-test and post-test difference of the experimental group with a p-value of 
0.000 and interpreted as significant. The study obtained -22.847 for the pre-test 
and post-test difference of the control group with a p-value of 0.000 which was 
interpreted as significant. This concludes that there is a significant difference 
between the pre-test and post-test results of the control and experimental 
groups. This simply means that both concrete –visual representation – abstract 
approach and abstract – visual representation – concrete approach was effective 
in teaching Pearson product moment correlation and regression analysis. 

In addition, before the implementation of the concrete – visual 
representation – abstract approach for the experimental group, respondents 
obtained a mean of 5.4245 level of mathematical self-efficacy, which was 
interpreted as somewhat true of me (ST) with standard deviation of 0.5286. 
After the implementation of the said approach, the experimental group 
obtained an average of 5.8327 levels of mathematical self-efficacy which was 
interpreted as quite true of me (QT) with a standard deviation of 0.4161. Using 
t-test for paired sample statistics, the study obtained -6.268 with a p-value of 
0.000 and interpreted as significant.  

Before the implementation of the abstract – visual representation – 
concrete approach for the control group, respondents obtained a mean of 5.3421 
level of mathematical self-efficacy, which was interpreted as somewhat true of 
me (ST) with standard deviation of 0.6975. After the implementation of the said 
approach, the control group obtained an average of 6.4436 levels of 
mathematical self-efficacy which was interpreted as very true of me (VT) with a 
standard deviation of 0.4494. Using t-test for paired sample statistics, the study 
obtained -8.900 with a p-value of 0.000 and interpreted as significant.  

This concludes that there is a significant difference between the level of 
mathematical self-efficacy of the control and experimental groups before and 
after the implementation of the two approaches. This simply means that both 
concrete –visual representation – abstract approach and abstract – visual 
representation – concrete approach was effective in teaching Pearson product 
moment correlation and regression analysis. Individuals' views or opinions 
about their mathematical talents, as well as how they prefer to learn and how 
quickly they learn, are generally referred to as mathematics self-efficacy. 
Students' mathematical performance was impacted by their level of 
mathematics self-efficacy, according to Higbee and Thomas (1999). According 
to their study's findings, some pupils cannot learn mathematics by merely 
concentrating on teaching mathematical knowledge. As a result, the topic 
should be covered gradually so that students can comprehend the lessons 
through conversation, modeling, or representations. 

 
Difference between the Experimental and Control Groups Level of Conceptual 
Understanding before and after the Implementation of the Two Approaches 
 The difference between the pre-test results of the control and 
experimental groups shows using T-test for independent samples as an 
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indicator the result was 0.840 with a p-value of 0.407 and interpreted as not 
significant. This means that there was no significant difference between the 
results of the pretest of the control and experimental groups in Pearson product 
moment correlation and Regression analysis. Also, the difference between the 
post-test results of the control and experimental groups using the same 
indicator obtained a value between the two variables was 5.941 with a p-value 
of 0.000 which was respectively significant. 

This means that there was a significant difference between the post-test 
results of the control group and the experimental group. From the result of the 
mean score for the experimental group during the pre-test which was 11.2857 
and interpreted as fair (Fa) it was turned into 27.6000 mean score and 
interpreted as good (S) with the increase on the level of assessment which is 
equal to 32.63%. From the result of the mean score for the control group during 
the pre-test which was 11.8286 and interpreted as fair (Fa) it was turned into 
38.0000 mean score and interpreted as good (S) with the increase on the level of 
assessment which is equal to 52.34 %, significantly showing that the abstract – 
visual representation – concrete approach used for the control group in 
teaching Pearson product moment of correlation and regression analysis was 
significantly effective as compare to the concrete – visual representation – 
abstract approach used for the experimental group.  

The abstract-visual representation-concrete instructional approach is one 
of the most successful methods in mathematics because it shows how students 
gradually grasp and learn the subject through behaviorist modeling that 
culminates in exploratory concrete experiences. This gives the students a 
fantastic opportunity to acquire the content under the teacher's careful 
supervision before working independently. The study of Canonizado (2009), 
who claims that children learn and appreciate mathematics through the 
experiences that teachers give them, lends credence to this hypothesis. 
Nonetheless, Scarpello (2007) also noted the beneficial impact a teacher can 
have on a pupil.  
 
Difference between the Experimental and Control Groups’ Level of 
Mathematical Self-Efficacy before and after the Implementation of the Two 
Approaches 
 Using T-test for independent samples as an indicator the result was -
0.688 with a p-value of 0.496 and interpreted as not significant. This means that 
there was no significant difference between the experimental and control 
groups’ level of mathematical self-efficacy before the implementation of the two 
approaches. Both groups have the same level of mathematical self-efficacy. 
Also, it shows the difference between the post-test results of the control and 
experimental groups using the same indicator the value obtained between the 
two variables was 4.964 with a p-value of 0.000 which was respectively 
significant. This means that there was a significant difference between the level 
of mathematical self-efficacy of the control and experimental groups after the 
implementation of the two approaches. This shows that the control group 
improved more self-efficacy level than the experimental group using the 
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abstract – visual representation – concrete approach in teaching Pearson 
product moment correlation and regression analysis. 

The relationship between math performance and math self-efficacy is 
favorable (Pajares & Miller, 1994; Kabiri & Kiamanesh, 2004; Liu & Koirala, 
2009). This implies that an individual's performance in solving mathematical 
issues increases with their score on mathematics self-efficacy measures. 
According to Odaci (2011), "students’ belief in their academic self-efficacy and 
their ability to begin and continue their studies is also highly important" (p. 
110). High academic self-efficacy students are more self-assured and have more 
optimistic outlooks on their future careers. 
 
Perceived Benefits of the Experimental and Control Groups on the Two 
Approaches 

The level of perceived benefits of the experimental group after the 
implementation of the concrete – visual representation – abstract approach was 
revealed. The leading highest items are: item 3 - I could easily connect its 
concepts to my previous experiences (*3.5143, **0.6585, ***Strongly Agree); item 
7 - I felt fulfilled when I got a passing score in statistics and probability class 
(*3.5714, **0.5576, ***Strongly Agree); item 10 - I could participate with different 
statistics and probability activities very easily especially with my classmates 
(*3.4857, **0.5621, ***Agree); and item 11 - I felt fulfilled in understanding the 
content of the lessons (*3.4857, **0.5621, ***Agree). The grand mean of the 
experimental group in terms of the level of perceived benefits after the 
implementation of the approach was 3.3657 with a standard deviation of 0.2103 
and interpreted as Agree. This CRA approach benefits all students but has been 
shown to be particularly effective with students who have mathematics 
difficulties, mainly because it moves gradually from actual objects through 
pictures and then to symbols (Jordan, Miller, & Mercer, 1998).  

It was also revealed through this study the level of perceived benefits of 
the control group after the implementation of the abstract – visual 
representation - concrete approach. The leading highest items are: item 6 - I was 
motivated to analyze and find the correct solution when I commit error or 
mistakes (*3.5789, **0.5004, ***Strongly Agree); item 11 - I felt fulfilled in 
understanding the content of the lessons (*3.5789, **0.5004, ***Strongly Agree); 
item 13 - The statistics and probability lessons became more exciting even if 
challenging (*3.6053, **0.4954, ***Strongly Agree); and item 14 - I became more 
willing to participate in learning statistics and probability lessons (*3.5789, 
**0.5004, ***Strongly Agree). The grand mean of the control group in terms of 
the level of perceived benefits after the implementation of the approach was 
3.4842 with a standard deviation of 0.1311 and interpreted as Agree.  

This means that abstract – visual – representation – abstract instructional 
approach is a facilitating framework for students to create meaningful 
connections between theories, representations, and concrete levels of thinking 
and understanding. Student’s learning starts out with an abstract level of 
thinking, where students are exclusively using mathematical symbols to 
represent and model problems and then students can extend their knowledge 
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through visual representations and then finally are able to move to the visual, 
tangible, and kinesthetic experiences to establish deeper understanding. 
 
CONCLUSION AND RECOMMENDATIONS 

This study concludes that mathematical self-efficacy is positively related 
to conceptual understanding. Students with high level academic self- efficacy are 
more self-confident and have more positive attitudes towards mathematics. 
Abstract – Visual Representation - Concrete instructional approach appears to be 
an effective approach in teaching Pearson product moment correlation and 
regression analysis that provides a clear picture of how students understand and 
learn those lessons gradually through modelling which is behaviorist in nature 
and ended through concrete experiences which is exploratory in nature. This 
offers a great opportunity for the learners to learn the material first through the 
proper guidance of the teacher before they do it by themselves. Student’s 
learning starts out with an abstract level of thinking, where students are 
exclusively using mathematical symbols to represent and model problems and 
then students can extend their knowledge through visual representations and 
then finally are able to move to the visual, tangible, and kinesthetic experiences to 
establish deeper understanding. This theory is supported by the study of 
Canonizado (2009) that, according to him, students learn and enjoy Mathematics 
through the experiences that teachers provide. Also, Scarpello (2007), mentioned 
the positive influence an instructor can have on a student. 

 
ADVANCED RESEARCH 

Several limitations should be considered when interpreting the results of 
this study. The research was conducted in a single school (Telesforo Natividad 
Alfonso High School) with a relatively small sample size of 73 students (35 in 
the experimental group and 38 in the control group) from the General 
Academic Strand. This limited scope may affect the generalizability of the 
findings to other educational contexts, student populations, or academic 
programs. Additionally, the study's duration of two to three weeks may not 
have been sufficient to fully assess the long-term impact of the Abstract-Visual-
Concrete approach on students' mathematical self-efficacy and conceptual 
understanding. 

The study also faced methodological limitations in controlling external 
variables that might have influenced student performance and self-efficacy. 
Factors such as students' prior mathematical experiences, socioeconomic 
background, access to additional learning resources, and individual learning 
styles were not extensively controlled or analyzed. Furthermore, the research 
relied heavily on quantitative measures through pre-tests, post-tests, and 
Likert-scale questionnaires, potentially missing valuable qualitative insights 
into students' learning experiences and cognitive processes during the 
implementation of the teaching approaches. 

For future research, several avenues of investigation are recommended. 
Researchers should consider conducting longitudinal studies to examine the 
sustained effects of the Abstract-Visual-Concrete approach on mathematical 
achievement and self-efficacy beyond the immediate post-intervention period. 
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Additionally, comparative studies across different school types, grade levels, 
and socioeconomic contexts would provide more comprehensive insights into 
the approach's effectiveness. Future studies could also incorporate mixed-
method designs, including classroom observations, student interviews, and 
focus group discussions, to gain deeper understanding of how students engage 
with and internalize mathematical concepts through this instructional 
approach. Investigation into the role of technology integration within the 
Abstract-Visual-Concrete framework could also yield valuable insights for 
modern educational practices. 
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