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ABSTRACT: This study determined the performance of grade 11 senior high school students using explicit instruction in teaching
General Mathematics and the application of concrete — pictorial-abstract approach during the school year 2022-2023. The study
utilized the quasi-experimental research design employing pretest and posttest in general mathematics during the second grading
period. The participants of this study were 45 Grade 11 students of ICT B and 42 students of ICT C under TVL — Strand. Purposive
sampling technique was utilized in determining the samples of the study. The findings revealed that Grade 11 students had very
poor performance in general mathematics, but that performance improved when the teachers gave explicit instructions and
employed the concrete-pictorial-abstract approach. Grade 11 students in the control and experimental groups increased their
mean gain scores, which proved that explicit instructions and application of the concrete-pictorial-abstract approach were
effective in teaching General Mathematics. It is highly recommended that teachers are advised to apply their learnings in teaching
General Mathematics to Grade 11 senior high school students using explicit instruction and a concrete-pictorial-abstract approach
in order to demonstrate a commitment to improving existing practices and ultimately enhancing the learning outcomes of the
students.
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INTRODUCTION

Explicit instruction is a highly structured and direct teaching method that provides clear lessons to students. It focuses on
teaching children how to effectively initiate and complete tasks while also offering ample feedback and practice opportunities.
Research on mathematics intervention has demonstrated that explicit instruction is particularly effective for students who struggle
or face challenges with mathematics. With a systematic approach, explicit teaching fosters essential classroom interactions
between teachers and students, allowing for comprehensive coverage of various mathematical concepts, including measurement,
geometry, and more (Ashman 2021, 12).

Furthermore, Explicit Instruction is a structured approach that offers a clear framework and set of supports in a logical
sequence (Doabler et al., 2013, 1). The three key components of explicit mathematics instruction, as described by (Doabler et al.,
2015, 16), are teacher modeling, guided practice, and academic feedback. This model of instruction provides a systematic series
of scaffolds and instructional aides to facilitate effective learning in mathematics.

On the other hand, the Concrete-Pictorial-Abstract (CPA) approach is a progressive method of learning mathematics that
follows a sequential step-by-step process. Each level of learning in the CPA approach builds upon the previous level and should be
taught in a specific order. The approach consists of three stages: starting with hands-on manipulation of concrete objects,
progressing to pictorial representations of those objects, and finally solving problems using abstract notation. Numerous studies,
including research conducted by (Witzell 2005, 1), have provided evidence supporting the effectiveness of the CPA approach.

Explicit instruction and the Concrete-Pictorial-Abstract (CPA) approach are both instructional strategies used in teaching
mathematics, including general mathematics. While they have distinct characteristics, they can be complementary and used in
conjunction to enhance students' understanding and learning outcomes, (Athienitis 2022, 17). The relationship between explicit
instruction and the CPA approach lies in their complementary nature. Explicit instruction can be used to provide clear explanations
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and guidance when introducing new mathematical concepts or skills. It helps students understand the purpose and procedures of
using concrete materials and pictorial representations in the CPA approach.

To address students' lack of mathematical proficiency, National Council of Teachers of Mathematics (NCTM, 2000)
recommends providing opportunities for students to use various mathematical representations when solving problems related to
physical models, social contexts, and mathematical phenomena. One teaching and learning approach that allows students to
employ representations in problem-solving is the CPA (Concrete-Pictorial-Abstract) approach, as identified by (Witzell 2005, 2).
The CPA approach consists of three steps: 1) utilizing concrete objects for hands-on manipulation and learning; 2) employing
pictorial representations to visualize the concrete manipulations; and 3) solving problems using abstract notation, such as
numerical symbols or letters. During the learning and teaching process, concrete components such as manipulative objects (e.g.,
cakes, and measurement tools) can be employed. Pictorial representation involves the ability to create, interpret, and graphically
represent images, as noted by (Sousa 2007, 9). Abstract notation refers to the use of symbolic representation, such as numbers
or letters, when solving problems.

The sequence of learning activities within the CPA approach is crucial. Concrete materials should be prioritized to
demonstrate how mathematical operations can be applied to real-world problems. Pictorial representation aids in visually
depicting the manipulation of concrete objects, helping students understand how images relate to the concrete context. Finally,
working with symbols in a formal manner demonstrates how symbols provide a more concise and efficient way to represent
numerical operations. Ultimately, students should strive to achieve a high level of proficiency in using symbols and possess a wide
range of mathematical abilities (Putri 2015, 21).

As mentioned in the research of (Cooper 2012, 13), the Concrete-Pictorial-Abstract (CPA) approach to teaching and
learning mathematics involves the use of manipulative objects. These manipulatives offer both advantages and potential
drawbacks. One benefit is that they can positively impact students' attitudes and enthusiasm towards learning in the classroom.
However, a potential pitfall arises when students view the manipulation of objects as a recreational activity rather than a valuable
opportunity to enhance their understanding of mathematics.

General mathematics has some inherent difficulties because of its abstract and cumulative nature. As such, students need
a solid foundation and may not be able to learn new things without prior knowledge. Many students have high expectations of
the difficulty of mathematics and have observed a low personal value attached to mathematics. For senior high school students,
there is no difference. Many of them are not good at solving math problems. They also need concrete examples and the use of
real objects when resolving. They are also interested in using pictures to solve math problems and appreciate the symbols shown
in the task. Teaching general mathematics to high school students required a great deal of effort on the part of teachers, not only
in preparing teaching materials but also in choosing different teaching strategies to use.

The application of the Concrete-Pictorial-Abstract (CPA) approach in mathematics education has significant policy
implications. This approach, which utilizes physical materials, visual representations, and abstract symbols to teach mathematical
concepts, has proven to be highly effective in enhancing students' comprehension and problem-solving skills. By incorporating the
CPA approach into classrooms, policymakers can create a more inclusive and impactful mathematics education system. This
approach caters to diverse learning styles and abilities by providing concrete experiences for tactile learners, visual
representations for visual learners, and abstract symbols for more advanced learners. Additionally, the CPA approach fosters
active engagement and critical thinking among students, allowing them to actively explore mathematical ideas and develop a
deeper understanding. It also cultivates problem-solving abilities by encouraging students to visualize and manipulate
mathematical concepts before transitioning to abstract representations. From a policy standpoint, the CPA approach has the
potential to address achievement gaps in mathematics education. By offering a multi-modal learning environment, this approach
supports students who struggle with traditional teaching methods and promotes educational equity by ensuring that all students
have access to effective instructional strategies.

In conclusion, the policy implication of the application of the Concrete-Pictorial-Abstract approach is that it can contribute
to a more inclusive, engaging, and effective mathematics education system. By incorporating this approach into educational
policies, policymakers can support the diverse learning needs of students and foster a deeper understanding of mathematical
concepts.

During a recent pre-test for the 2nd quarter exam in general mathematics, a significant number of Grade 11 students
faced difficulties in solving problems related to simple and compound interest. The researcher finds this issue particularly
intriguing and relevant to real-life situations. As a result, the researcher decided to undertake a study that aims to assess the
performance of senior high school students in Grade 11 by employing both the concrete-pictorial-abstract (CPA) approach and
explicit instructions in teaching general mathematics.
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This study was conducted at Baliwasan Senior High School Stand-alone during the first semester of the 2022—2023 academic
year, with a specific focus on the general mathematics curriculum and the utilization of explicit instruction and the CPA approach.

Innovation, Intervention, and Strategy
CPA stands for Concrete, Pictorial, and Abstract (CPA) approach is a teaching method that starts with using real objects

for children to perform mathematical operations like addition, subtraction, multiplication, and division. From there, they move on
to using pictures to represent these objects and, eventually, abstract symbols. Children often struggle with math because it is
abstract, but the Concrete, Pictorial, and abstract approach (CPA) addresses this challenge effectively. It is a highly successful
teaching approach that helps students develop a deep and lasting understanding of math concepts. Also known as the concrete,
representational, and abstract framework, CPA was developed by American psychologist Jerome Bruner. It is a fundamental
technique used in the Singapore method of teaching math for mastery, and it plays a crucial role in helping students excel in math
(Putri et al. 2020, 5).

Mathematics can be challenging for both children and adults because of its abstract nature. However, the CPA approach
recognizes this difficulty and seeks to overcome it by connecting abstract concepts to concrete and tangible examples that children
are familiar with. This approach involves progressing from using physical objects to represent mathematical ideas to using pictures
or diagrams, and finally to working with abstract symbols and solving problems. The use of the CPA framework is so deeply
ingrained in the teaching of math in Singapore that the Ministry of Education requires all teaching materials to incorporate this
approach (Putri et al. 2020, 5).

The concrete stage of the CPA approach is focused on active learning. Students are encouraged to use physical objects to
represent and solve math problems. Unlike traditional teaching methods that rely on teacher demonstrations, the CPA approach
allows children to engage with and manipulate concrete materials, bringing concepts to life. In this stage, abstract ideas are
introduced through hands-on interactions with tangible materials, providing a more immersive learning experience (Putri et al.
2020, 5)

During the pictorial stage of the learning process, visual representations are used to depict real objects and model
mathematical problems. The main purpose of this stage is to help children establish a connection between physical objects and
abstract pictures or models that represent those objects within the problem. By creating or drawing models, students find it easier
to understand complex concepts like fractions. This stage allows students to visualize abstract problems, making them more
understandable and manageable, (Putri et al., 2020, 5).

In contrast, the abstract stage involves the use of symbolic representations to solve problems. Students only progress to this
stage after demonstrating a strong understanding of the concrete and pictorial stages. In the abstract stage, teachers introduce
abstract concepts like mathematical symbols. Children learn these concepts at a symbolic level, using numbers, notation, and
mathematical symbols like +, -, x, / to represent addition, multiplication, or division operations, (Putri et al., 2020, 5).

EXPLICIT INSTRUCTION. Research consistently highlights the significant impact of daily classroom instruction on students’
overall academic achievement. It is crucial for all students to have access to high-quality instruction that aligns with standards and
grade-level expectations. To support students in reaching their learning goals, teachers should strategically implement evidence-
based instructional practices. Two closely related practices are explicit teaching and modeling. Explicit teaching involves a
systematic approach where teachers carefully analyze the elements they plan to teach and continuously assess student
understanding. Direct instruction and modeling are two important approaches within explicit teaching (Ashman 2021, 12).

Figure 1. Explicit Teaching and Modeling
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Educators often mistakenly use the terms "explicit instruction" and "direct instruction" interchangeably, but there is a
distinction between the two. Explicit teaching refers to a comprehensive system that goes beyond a single episode within a lesson,
while direct instruction is a specific pedagogical approach within that system, (Ashman 2021, 13). Research supports the use of
explicit teaching strategies as an effective student-centered approach. Combining interactive methods with direct instruction,
which involves explicit and direct teaching of specific skills or knowledge, has been found to yield better results. While explicit
teaching is backed by research, it is sometimes unpopular in education due to its perceived conflict with theories like inquiry and
project-based learning, (Moore 2010,3).

Some educators believe that students should acquire knowledge through exploration and discovery rather than explicit
instruction. However, it is argued that discovery and explicit learning can coexist and have their own purpose in today's classrooms.
The misconception arises from observing suboptimal forms of explicit teaching, such as teacher-centered lectures, which leads to
a lack of accurate understanding and recognition of true explicit instruction by educational leaders, (Salisu and Ransom 2014, 2).

The process of modeling in math begins with a teacher providing a step-by-step explanation of how to solve a problem.
This explanation should be seen as a dialogue between the teacher and students. It may consist of one or multiple examples that
have been carefully planned.

Practice is the next stage, where students begin to internalize the math concepts. Guided practice is a part of this stage,
where the teacher and students work together on the same problems. Additionally, independent practice is also included in this
stage.

Explicit instruction is a systematic and teacher-led approach that involves clearly explaining concepts, modeling skills,
providing guided practice, and offering feedback to students. Here are some activities that can be undertaken using explicit
instruction in teaching business math:

1. Direct Instruction: - Begin by introducing the specific concept or skill you want to teach, such as calculating percentages,
understanding interest rates, or solving financial problems. - Provide a clear and concise explanation of the concept, breaking it
down into smaller steps or components. - Use visual aids or examples to illustrate the concept and its application in real-world
business scenarios. - Give clear instructions and expectations for student participation and engagement in the lesson.

2. Modeling: - Demonstrate step-by-step procedures for solving business math problems. Show students how to perform
calculations, interpret data, or analyze financial statements. - Think aloud while solving problems, explaining your thought process
and decision-making strategies. - Use visual representations, charts, or graphs to illustrate the steps involved in solving problems
or making financial decisions.

3. Guided Practice: - Provide structured practice exercises or worksheets related to the concept being taught. - Break down
complex problems into manageable parts, allowing students to practice each step with support. - Offer guidance, assistance, and
feedback as students work through the problems, identifying any misconceptions and providing clarification as needed.

4. Independent Practice: - Assign independent practice activities that allow students to apply the skills and concepts learned.
- Provide a variety of business-related problem-solving tasks, such as calculating profits, analyzing sales data, or interpreting
financial reports. - Encourage students to explain their reasoning and justify their answers, fostering critical thinking and
communication skills.

5. Review and Assessment: - Regularly review previously taught concepts and skills to reinforce learning. - Use quizzes, tests,
or other assessment methods to evaluate students' understanding and proficiency in applying business math principles. - Provide
timely feedback on assessments, highlighting areas of strength and areas for improvement.

By using explicit instruction techniques, you can provide students with clear explanations, structured practice, and feedback,
enabling them to develop a solid understanding of business math concepts and their practical applications.

The Concrete-Pictorial-Abstract (CPA) approach is a widely used teaching strategy that helps students develop a deeper
understanding of mathematical concepts by progressing from concrete materials to pictorial representations and then to abstract
symbolism. Here are some activities that can be undertaken using the CPA approach in teaching business math:

1. Concrete Stage: - Begin by introducing a real-life business scenario, such as starting a small business or managing finances.
- Provide concrete manipulatives, such as play money, cash registers, or financial documents like receipts or invoices. - Encourage
students to engage in hands-on activities, such as counting money, calculating profits, or making purchases. - Discuss and analyze
the outcomes of the concrete activities, relating them to business math concepts.

2. Pictorial Stage: - Move on to representing the concrete materials and scenarios using visual aids or drawings. - Use
diagrams, charts, graphs, or bar models to illustrate financial data, trends, or calculations. - Ask students to create their own
pictorial representations to demonstrate their understanding of business math concepts. - Compare and contrast different visual
representations, discussing their strengths and limitations.
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3. Abstract Stage: - Finally, transition to the use of abstract symbols and equations to represent business math concepts. -
Introduce mathematical formulas or calculations related to business topics, such as profit margins, interest rates, or break-even
analysis. - Provide opportunities for students to practice solving problems using abstract representations. - Encourage students to
explain the meaning behind the abstract symbols and how they relate to real-world business scenarios.

4. Integration and Application: - Integrate the CPA approach into various business math activities, such as budgeting, financial
planning, or analyzing sales data. - Assign projects or tasks that require students to apply their understanding of business math
concepts in practical situations. - Encourage students to reflect on their learning process, discussing how the use of concrete
materials and pictorial representations helped them understand and solve business math problems.

By incorporating the CPA approach, you provide students with multiple representations of business math concepts,
allowing them to move from the concrete to the abstract, and facilitating a deeper understanding of the subject. This approach
helps them to make connections between real-life situations, visual representations, and mathematical symbols, enhancing their
overall comprehension and problem-solving skills in the field of business math.

The duration of the intervention program was one quarter (2" Quarter), one hour per session, three times a week
(Monday, Wednesday & Friday) during the school year 2022-2023.

RESEARCH QUESTIONS
This study aimed to determine the performance of grade 11 senior high school students using explicit instruction in

teaching General Mathematics and the application of the concrete—pictorial-abstract approach during the school year 2022-2023.

This study sought to the following research questions:

1. What is the performance of Grade 11 senior high school students before and after using explicit instruction and the
application of Concrete-Pictorial-Abstract approach in teaching general mathematics?
What is the pretest result in general mathematics of the control and experimental groups?
What is the posttest result in general mathematics of the control and experimental groups?
What are the mean gain scores of Grades 11 students in general mathematics of the control and experimental groups?
Is there a significant difference in the mean gain scores of the Grade 11 students in General Mathematics?

o vk wNnN

Is there a significant difference in the pretest and posttest results in general mathematics of the control and experimental
groups?

METHODOLOGY
Research Design

The study utilized the quasi-experimental research design employing pretest and posttest in General Mathematics during
the second grading period. This was quantitative research to determine the performance of grade 11 senior high school students
using explicit instruction in teaching General Mathematics and the application of concrete — pictorial-abstract approach. Quasi-
experiments are studies that aim to evaluate interventions but that do not use randomization. Similar to randomized trials, quasi-
experiments aim to demonstrate causality between an intervention and an outcome. Quasi-experimental designs identify a
comparison group that is as similar as possible to the treatment group in terms of baseline (pre-intervention) characteristics
(White and Sabarwal 2014, 4).

Participants and Other Sources of Data and Information

The participants of this study were 45 Grade 11 students of ICT B and 42 students of ICT C under TVL — Strand who were
enrolled during the school year 2022-2023. In determining the samples, the researcher collected the students' grades of all strands
and sections and chose the students who obtained the least mastered skills in General Mathematics during the first grading period.
The researcher utilized the purposive sampling technique in determining the study samples. Hence, the researcher chose TVL-ICT
B and TVL-ICT C sections who were part of the study.

Instrument
The research instrument for this study was a 20-item Multiple Choice Exam in General Mathematics used for Pre and

Posttests. The instrument was taken from the CapSLET and Math Modules, which was the tool to evaluate the math performance
of the students. The instrument was validated by the Math Master Teachers, who were experts in terms of content validity. The
experts validated the instrument in terms of its relevance and students’ capacity level to answer. The suggestions and remarks of
the validators were incorporated into the final draft. The instrument was subjected to item analysis to test the reliability and
validity of the instrument. Twenty-five copies of the instruments were administered to the non-respondents with similar
characteristics to the grade 11 students. The data were computed and statistically analyzed using the norm reference item

IJMRA, Volume 07 Issue 10 October 2024 www.ijmra.in Page 4836


http://www.ijmra.in/

Explicit Instruction in Teaching General Mathematics and the Application of Concrete - Pictorial-Abstract Approach

analysis. The result of the reliability test using the norm-referenced test was .897, which means that the instrument was reliable
and valid.

Data Gathering Procedures
Data gathering was conducted after the approval of the research proposal. The researcher secured approval from the

Schools Division Superintendent through a letter to conduct the gathering of data from the Grade 11 students at School A. The
data gathering started after the approval of the study by presenting the permission letter to the District Supervisor and school
principal. The researcher presented the approved letter to the principal.

On the resumption of classes for the second quarter, the researcher collected the grades of all students from different
sections and checked the level of proficiency of the students based on the result of the proficiency level per section and then
based also on the most essential learning competencies. The researcher chose two sections that obtained the least mastered skills
during the pretest for the second grading period. On the second day of the class, the researcher conducted a series of conditioning
activities.

In addition, the researcher gave an overview of the topic and used explicit teaching and activities on the application of a
concrete-pictorial-abstract approach to the experimental group. The respondents were oriented that they were part of an
educational experiment to be conducted by the researcher. A consent form was given to them for their approval in the inclusion
of themselves in the study. At the next meeting with the respondents, the researcher/teachers gave a 20-item — multiple-choice
test to both the control and the experimental groups. The respondents were given approximately an hour to answer. After
administering the pretest materials, the teachers did the routinary activity by using explicit teaching and the application of a
concrete-pictorial-abstract approach. This served as the treatment. After the intervention, the researcher administered, collected,
and personally checked posttest materials. After this, the researcher tabulated the data for statistical treatment. Lastly, the
researcher analyzed, interpreted, and discussed the results of the study.

Data Analysis

Mean/Average was used to determine the pre and post-test results in General Mathematics of the control and
experimental groups. This was also used to determine the mean gain scores of Grades 11 students in general mathematics of the
control and experimental groups. Moreover, the Paired-Sample T-test was used to determine the significant difference in the
mean gain scores of the students of Grade 11 General Mathematics. This was also used to determine the significant difference in
the pre and post-test results in general mathematics of the control and experimental groups.

RESULTS AND DISCUSSION
Students’ performance before and after the intervention. Table 1 presents the students’ performance in General Mathematics
before and after using explicit instruction and CPA application.

Table 1: The Performance of Grade 11 Senior High School Students before and after using explicit instruction and CPA
Application in teaching General Mathematics

Performance of Grade 11 Senior High School Students | Performance of Grade 11 Senior High School Students
Before Explicit Instruction & CPA Application After Explicit Instruction & CPA Application
Control Group Experimental Group Control Group Experimental Group
Grade Description Grade Description Grade Description Grade Description
80.00 Satisfactory 78.00 Fairly 80.00 Satisfactory 85.00 Very
Satisfactory Satisfactory
Legend:
90-100 = Outstanding 85-89 = Very satisfactory 80-84 = Satisfactory

75-79 = Fairly Satisfactory Below 75 = Did not meet expectations

Table 1 shows the performance of Grade 11 senior high school students before and after using explicit instruction in
teaching General Mathematics. It is evident that the Grade 11 senior high school students from the control group obtained a
general average of 80, which is verbally described as satisfactory, while the students from the experimental group obtained an
average grade of 78, which is described as fairly satisfactory. This means that the performance level of the students in
Mathematics was satisfactory. These students performed an acceptable achievement, and their math fluency shows their ability
to perform mathematical problems with average accuracy.
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This result is similar to (Onal, Inan and Bozkurt, 2017,21), who pointed out that mathematics offers fundamental skills
such as thinking in life, establishing relationships between events, reasoning, estimating, and problem-solving apart from gaining
calculation skills and teaching numbers and mathematical operation.

On the other hand, the performance of Grade 11 Senior High School students after explicit instruction from the control
group was 80, described as satisfactory, and the students from the experimental group obtained an average grade of 85, which is
described as very satisfactory. This means that students from the control group still had a satisfactory performance level, and their
performance did not improve because they obtained the same rating of 80. However, the students from the experimental group
improved their performance from 78 to 85, which implies that after the teachers used explicit instructions, the students showed
a remarkable improvement in terms of solving math problems. Moreover, the students enjoyed the presentation using the
concrete—pictorial—abstract approach when the teacher employed explicit instructions through SPEAR. This also implies that they
learned a lot from the teachers after using explicit instructions.

Analysis suggests that the students from the experimental group had a 7% increase in mathematics performance after
the teachers used explicit instructions. This implies that the explicit instruction and the application of the concrete—pictorial—
abstract approach were effective in teaching general mathematics to Grade 11 students.

The findings of this study, conducted by (Kroesbergen et al., 2014, 33), support the idea that explicit mathematics instruction is
more effective than constructivist instruction for low-achieving students in basic multiplication. The result of their study showed that
students in the explicit instruction group demonstrated significantly greater improvement in math performance compared to the
constructivist group. Both experimental groups showed significantly better performance than the control group. However, there were
only minimal effects on students' motivation. Based on these findings, the study concludes that recent reforms in mathematics instruction,
which emphasize student construction of knowledge, may not be effective for low-achieving students in this particular context.

Pretest Results. Table 2 presents the results of the control and experimental groups in the pretest.

Table 2. The Pretest Result in General Mathematics of the Control and Experimental groups

Pretest Result of the Control Group Pretest Result of the Experimental Group
Mean Equivalent Description Mean Equivalent Description
Did not meet Did not meet
5.56 70.00 . 5.09 70.00 .
expectations expectations
Legend:
90-100 = Outstanding 85-89 = Very satisfactory 80-84 = Satisfactory

75-79 = Fairly Satisfactory Below 75 = Did not meet expectations

Table 2 shows the pretest result in General Mathematics of the control and experimental groups. It is evident that the
pretest result of the control group obtained the mean of 5.56, which is equivalent and transmuted as 70, and was verbally
described that the students did not meet the expectations. In addition, the pretest result of the experimental group obtained the
mean of 5.09, which is equivalent and transmuted as 70 and was verbally described that the students did not meet the
expectations. This means that the students from the control and experimental groups had very poor performance in general
mathematics during the pretest.

This implies that the students did not meet the expectations based on their performance in General Mathematics.

This result is similar to the findings in the PISA 2018 International Report (OECD, 2019, 2), which stated that Filipino
students' average score in mathematical literacy was 353 points, significantly lower than the Organization for Economic
Cooperation and Development (OECD) average of 489 points, indicating a below Level 1 proficiency. The result also measures the
mathematical literacy of a 15-year-old to formulate, employ, and interpret mathematics in various contexts to describe, predict,
and explain phenomena, recognizing the role that mathematics plays in the world.

Despite the fact that students performed very low in the pretest, it is still considered that mathematics offers fundamental
skills such as thinking in life, establishing relationships between events, reasoning, estimating, and problem-solving, apart from
gaining calculation skills and teaching numbers and mathematical operation (Onal, Inan and Bozkurt 2017, 12).

IJMRA, Volume 07 Issue 10 October 2024 www.ijmra.in Page 4838


http://www.ijmra.in/

Explicit Instruction in Teaching General Mathematics and the Application of Concrete - Pictorial-Abstract Approach

Posttest Results. Table 2 presents the results of the control and experimental groups in the posttest.

Table 3. The posttest result in general mathematics of the control and experimental groups

Posttest Result of the Control Group Posttest Result of the Experimental Group
Mean Equivalent Description Mean Equivalent Description
11.78 80.00 Satisfactory 13.31 85.00 Very Satisfactory
Legend:
90-100 = Outstanding 85-89 = Very satisfactory 80-84 = Satisfactory

75-79 = Fairly Satisfactory Below 75 = Did not meet expectations

Table 3 shows the posttest results in general mathematics of the control and experimental groups. It is evident that the
students from the control group obtained a mean of 11.78, which is equivalent to 80 and is described as satisfactory. This means
that the students had average performance in general mathematics after the teacher administered the posttest. Moreover, it is
also evident that the students from the experimental group obtained a mean of 13.31, equivalent to 85, and was described as
very satisfactory. This means that the students from this group had a very satisfactory performance in General Mathematics after
the teacher administered the posttest.

This implies an increase of 6.22 points or 10% in the performance of the students from the control group and an increase
of 8.22 points or 15% in the performance of the students from the experimental group. The increase in the student’s performance
indicated that they have gained and learned mathematics and problem-solving in General Mathematics. Hence, the explicit
instruction and the application of concrete — pictorial — abstract approach were effective in teaching general mathematics.

The result of these findings is supported by (Magbanua, 2018, 5), who found that explicit instruction (El) is effective in
improving students' problem-solving and creative thinking skills in a Problem-Solving course. The study compared the
effectiveness of explicit instruction and traditional instruction (TI) by assessing students' performance before and after the
instruction. Both El and Tl were found to be effective in enhancing problem-solving and creative thinking skills, but the EI group
had a higher confidence interval. The El group exhibited significantly higher mean gain scores in problem-solving and creative
thinking skills compared to the Tl group. Students in the El group demonstrated a better understanding of problems, the ability to
identify and implement strategies, and the generation of various ideas for problem-solving. They also developed a positive attitude
towards explicit instruction.

Mean Gain Scores of the control and experimental groups in the pre and posttest.

Table 4. The mean gain scores of Grades 11 students in general mathematics of the control and experimental groups

Control Experimental
Variables Mean Std. Mean Std.
Pretest 5.56 1.94 5.09 1.26
Posttest 11.78 2.35 13.31 1.92
Mean Gain Score 6.22 0.41 8.22 0.66

Table 4 shows the mean gain scores of Grade 11 students in General Mathematics of the control and experimental groups.
It is also revealed that the students from the control group obtained a mean of 5.56 in the pretest and 11.78 in the posttest. This
resulted in the mean gain score of 6.22 obtained by the students from the control group. It is evident that the standard deviation
of 1.94 indicates that the scores are narrowed and close to the mean in the pretest. Given the standard deviation of 2.35, the
scores are scattered from the mean. This means that the student’s scores lie far from the mean. This implies that the scores of the
students from the control group have increased.

It is also shown in the table that the students from the experimental group obtained a mean of 5.09 in the pretest and
13.31in the posttest. This resulted in the mean gain score of 8.22 obtained by the students from the experimental group. It is also
revealed in the table that the standard deviations of 1.26 and 1.92 indicate the students’ scores are narrowed and close to the
mean. This means that the student’s scores lie within the mean. This implies that the scores of the students from the experimental
group were increased.
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The result of this finding is supported by (Khashi’ie et al. 2018, 16), who showed that the student’s performance in the
posttest was better compared to the pretest. However, statistical analysis of students’ performance by each question showed that
most students understood the basic concepts in Algebra, Trigonometry, and Functions.

Testing the difference in the mean gain scores of the experimental and control groups.
Table 5. The significant difference in the mean gain scores of the Grade 11 students in General Mathematics

Respondents Mean Gain Scores | t-value P-value Interpretation
Experimental 8.22 4.890 .000 Significant
Control 6.22

*Significant at @=0.05

Table 5 shows the result of the Paired Samples T-test on the significant difference in the mean gain scores of the students
of Grade 11 General Mathematics. It is evident that the mean gain scores of the experimental and control are 8.22 and 6.22,
respectively, and the t-value of 4.890 with a p-value < 0.05 indicated that a significant difference existed. This means that both
groups improved. Just that there is a significant difference in their performance. Thus, the experimental group performed better
given the intervention.

This implies that students from the experimental group improved their scores during the posttest because the teachers
used explicit instructions and applied the CPA approach. Hence, it can be implied that the explicit instruction and the application
of the concrete—pictorial—abstract approach were effective in teaching general mathematics to Grade 11 students.

These findings were supported by (Archer & Hughes 2011, 21), who emphasized the effectiveness of explicit instructions
in enhancing student learning outcomes. It outlines research-based strategies that promote explicit teaching, such as providing
clear explanations, modeling, guided practice, and corrective feedback. By explicitly instruct the students so they learn the content
and skills, providing modelling and guided practice, and offering explicit feedback, teachers can enhance students, performance
posttest. In addition, (Putri et al. 2019) concluded that there was an increase in spatial sense in students who learned with the
CPA approach, which was better than in students who received conventional learning. Thus, learning using the CPA approach can
improve and develop the spatial sense abilities of elementary school students.

Testing the difference in the pre and posttest results of the control and experimental groups.

Table 6. The significant difference in the pretest and posttest results in general mathematics of the control and experimental
groups

Respondents Control Experimental t-value P-value Interpretation
Pretest 5.56 5.09 4.274 .000 Significant
Posttest 11.78 13.31 2.989 .000 Significant

*Significant at @=0.05

Table 6 shows the result of the Paired — Samples T-test on the significant difference in the pretest and posttest results in
General Mathematics of the control and experimental groups. It is evident that the t-value of the pretest was 4.274, and the
posttest had a t-value = 2.989 with p-values < 0.05 indicating that a significant difference existed. This means that there is a
significant difference in the pretest and posttest results in General Mathematics of the control and experimental groups.

Overall, this implies that the students' performance in General Mathematics improved, as indicated by an increase in
posttest results. Specifically, the students in the experimental group showed very satisfactory performance during the posttest,
with a mean score increase of 8.22 compared to the control group.

The result of this finding is supported by (Doabler et al., 2015), who emphasized that the students showed improved
academic performance in mathematics during posttest when teachers utilized explicit instructions. This aligns with research and
pedagogical practices that emphasize effectiveness, of explicit instructions in enhancing student learning outcomes. By providing
clear explanations, modeling, guided practice, and corrective feedback, explicit instructions help students understand
mathematical concepts, develop problem-solving skills and apply their knowledge effectively.
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CONCLUSIONS AND RECOMMENDATIONS

This study determined the performance of grade 11 senior high school students using explicit instruction in teaching
General Mathematics and the application of concrete—a pictorial-abstract approach. Based on the findings, it can be concluded
that the performance of Grade 11 senior high school students before using explicit instruction was fairly satisfactory, and after
using explicit instruction was satisfactory. The pretest result in General Mathematics of the students from both the control and
experimental groups was very poor. The posttest result in General Mathematics of the control group was satisfactory, and the
experimental group was very satisfactory. The mean gain scores of Grades 11 students in General Mathematics of the control
group increased by 6.22, and the experimental group increased by 8.22. There was a significant difference in the mean gain scores
of the Grade 11 students in General Mathematics. There was a significant difference in the pretest and posttest results in General
Mathematics of the control and experimental groups.

The teachers’ commitment to enhancing current teaching practices for Grade 11 senior high school students in General
Mathematics through explicit instruction and a concrete-pictorial-abstract approach is commendable. By reflecting on teaching
methods and student needs, the significance of incorporating explicit instruction is highlighted. This method guarantees students
receive precise and direct guidance, facilitating a more profound comprehension of mathematical concepts. It also aids in
addressing any misunderstandings or knowledge gaps that students may have.

Additionally, the use of a concrete-pictorial-abstract approach in teaching mathematics is highly effective. By starting
with concrete objects or manipulatives, students are able to engage in hands-on learning experiences that help them visualize and
understand the concepts. This is then followed by the use of pictorial representations, such as diagrams or models, which further
reinforce understanding. Finally, students are able to move towards abstract thinking and problem-solving.

It is highly recommended that teachers are advised to apply their learnings in teaching General Mathematics to Grade 11
senior high school students using explicit instruction and a concrete-pictorial-abstract approach in order to demonstrate a
commitment to improving existing practices and ultimately enhancing the learning outcomes of the students. They may also
integrate the SPEAR in Math where the Students’ Performance was engaged in their performance task and the teacher recorded
their Response through the output using the rubrics.

Action Plan

Strategies/ Time Persons Resources Expected Outcomes

Objectives L .
Activities Frame involved Needed

PPA 1: Administration of Pretest & Posttest

Administer Pretest & |Administering the | First e Subject Printed Copy of |Students equipped
Posttest every quarter |Pretest &  Posttest | Semester Group Head the Modules, | with life learning skills.
every quarter of Every | eTeachers Lesson Plan,

School e Students Handouts,
Year Pretest and
Posttest

PPA 2: Remedial classes and utilization of explicit instruction in teaching in general mathematics for grade 11 students

Give remedial classes |Giving remedial classes | First Subject Group |Printed Copy of | Students improved
and utilize explicit |and utilizing the Explicit | Semester |Head the Modules, | their Average grade in
instruction in teaching |instruction in Teaching |of Every | Teachers Lesson Plan, and | general mathematics
general mathematics | General mathematics School Students Handouts

Year

PPA 3: Peer tutorial in general mathematics for students and integration of Concrete Pictorial abstract approach

Provide peer tutorial |Providing the peer | First Subject Group |Printed Copies of | Students performed
in General |tutorial in General |Semester |Head the Modules, outstanding
mathematics to | mathematics to |of Every |Teachers Lesson Plan, and | achievement in
students and |students and | School Students Handouts general mathematics
integrate Concrete |integrating the |Year

Pictorial abstract | Concrete Pictorial

approach abstract approach
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DEPARTMENT OF EDUCATION
Region IX, Zamboanga Peninsula
Division of City Schools
BALIWASAN SENIOR HIGH SCHOOL STAND-ALONE
San Jose Road, Zamboanga City
PRE & POST TESTS IN GEN MATH
2" Quarter (1t Semester SY 2022-2023)

MULTIPLE CHOICE
Directions: Choose the letter of the correct answer and write the letter on the space provided for.
1. The amount of money borrowed or invested on the origin date.
a. rate b. principal c. future value d. interest
2. The amount of time in years when the money is borrowed or invested.
a.term b. origin date c. maturity date d. rate
3. The person or institution that invests the money or makes the funds
available.
a. lender b. collector c. borrower d. debtor
4. The amount after t years that the lender receives from the borrower on
maturity date.
a. present value b. rate c. maturity value d. principal
5. It is based on a 30-day month computation.
. actual time b. approximate time c. ordinary interest d. exact interest
. Find the actual time from February 20, 2018 to December 15, 2018.
. 296 days b. 297 days c. 298 days d. 299 days
. Find the approximate time from October 23, 2018 to June 9, 2019.
. 225 days b. 226 days c. 227 days d. 228 days
8. How much simple interest would acquire the an amount of PHP 10, 000

o N o O o

after 6 years at a rate of 3%?
a. PHP 1,500.00 b. PHP 1,800.00 c. PHP 1,900.00 d.PHP 2,100.00
9. Suppose you invested PHP 35, 000 at a simple rate of 2.5%, how much will
be your investment after 10 years?
a. PHP 43,750.00 b. PHP 45,370.00 c. PHP 45,730.00 d. PHP 47,350.00
10.Peter borrowed PHP 153, 000 at 8% compounded annually. How much he will be paying after 3 years?
a. PHP 129, 375.49 b. PHP 192, 735.94 c. PHP 195, 372.94 d. PHP 197, 273.94
11. What interest remains constant throughout the investment term?
a. simple b. compound c. annuity due d. ordinary annuity
12. It is an interest computed based on the principal amount.
a. simple b. compound c. annuity due d. ordinary annuity
13. What is the difference between simple and compound interest?
a. Simple yields higher interest than compound interest.
b. Simple interest has a shorter term than compound interest.
c. Simple interest is always better than compound interest.
d. Simple interest is computed based on the principal while compound interest is computed based on the principal and
also on the accumulated past interests.
14. If you would like to invest money, which bank offer would you prefer if you
do not plan to withdraw your money in 2 years?
a. 5% simple interest per annum b. 4% compounded interest per annum
c. 3% compounded interest semi-annually d. 2% compounded interest quarterly
15. Which of the following statement is true about the borrower or debtor?
a. It is the amount of money borrowed or invested on the origin date.
b. It is the interest computed on the principal and also on the accumulated past interests
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c. It refers to the person (or institution) who owes the money or avails of the fund from the lender.
d. It refers to the person (or institution) who invests the money or makes the funds available.

16. Which of the following statements is/are true?

I. Compound interest of a loan favors the borrower.

Il. Simple interest remains constant throughout the investment term.

lll. In compound interest, the interest from the previous year also earns interest.

a.lonly b.land c. llandlll d.landlll
17. Which of the following formula can be used to solve for the simple interest?
a. | =Prt c. A=P(1 +rt)
b. SI= Prt d. All of the above
100

18. It is an amount after t years that the lender receives from the borrower on the maturity date.
a. loan date c. maturity value

b. maturity date d.term

19. Which of the following describes time or term?

a. It is the date on which money is received by the borrower.

b. It is the amount of time in years the money is borrowed or invested; length of time between the origin and maturity
dates

c. It is the date of which the money borrowed or loan is to be completely repaid

d. It is the amount paid or learned for the use of money.

20. In the formula, I= Prt, what is r?

a. revenue c. repaid

b. real value d. rate of interest
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