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INTRODUCTION 
Background of the Study 

Mathematical word problems were fundamental in developing 

students’ analytical skills as it served as a bridge between 

mathematical theory and real-life applications. It offers daily life 

problems which should be solved by students using an appropriate 

mathematical approach. However, many learners struggle to 

decode and understand these problems, primarily due to difficulties 

in comprehending the relationship between the given information 

and the solution (Huda & Kencana, 2013). This reality raised 

concerns on what strategies the teacher should employ to eradicate 

these problems. 

Globally, in the study conducted in Turkey, the problem-solving 

skills of the students about word problems were tested. After the 
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sixty students solved the problems, it was determined that the 

percentage of the students’ level of performance was low with 

regards in answering the given real-life scenarios. As found out, 

the students tend to make their own mathematical operations 

believing that their approach was correct although arriving at the 

illogical answer. This tendency underscores a gap in integrating 

realistic reasoning into mathematical problem-solving (Tarim & 

Oktem, 2014).  

In the Philippines, solving mathematical problems remained as a 

challenge for students. In the study conducted by Bernardo et. al 

(2022), Filipino students ranked low in mathematics proficiency, 

particularly in interpreting and solving word problems. As a 

response, the Department of Education has implemented various 

initiatives aimed at improving mathematics, such as the Matatag 

and K-12 curriculum. However, the persistent low performance of 

the Filipino students in solving mathematical word problems 

suggest the need to revisits the instructional strategies employed. 

Word problems, in particular, demand not only computational 

skills but also critical thinking and comprehension abilities.  

In the municipality of Monkayo, the researcher observed that even 

college students experience difficulties in solving word problems. 

During the one year of teaching mathematics in the BSED 

Mathematics program, the researcher witnessed how the students 

struggled in understanding word problems, particularly those 

involving age problems, fractions, and ratio and proportion. Based 

on the researcher’s observation, many students rely on memorized 

procedures rather than understanding main thoughts, which hinders 

their ability to approach problems effectively. This lack of 

comprehension prevents students from effectively tackling 

complex problems. This observation underscored the urgency of 

introducing the innovative strategies to develop students’ problem-

solving skills, for them to become an effective individual someday. 

In line with this, this study was conducted to determine the 

effectiveness of the innovative strategy as a key to develop the 

problem-solving skills of the students, the bar model strategy. This 

method can be adapted to improve the problem-solving skills of the 

Filipino. It is a visual strategy that helps the students to break down 

and analyze word problems effectively. Although this method has 

been widely studied and proven effective at the primary and 

secondary level, there is a noticeable lack of research in exploring 

its effectiveness in college level mathematics. Most literatures 

focus on young learners, leaving a gap in understanding how this 

method might support problem solving among tertiary students. 

Purpose of the Study/Research Questions 

This action research sought to answer the following objectives: 

1. What is the level of competency of the students as 

reflected in the pretest in terms of: 

1.1 Bar model method as instructional strategy; and 

1.2 Direct interactive instructional strategy? 

2. What is the level of competency of the students as 

reflected in the posttest in terms of: 

2.1 Bar model method as instructional strategy; and 

2.2 Direct interactive instructional strategy? 

3. Is there a significant difference between the pretest and 

posttest scores of the control group 

4. Is there a significant difference between the pretest and 

posttest scores of the experimental group? 

5. Is there a significant difference between posttest of 

students in control group and experimental group?  

METHODOLOGY 
Participants/ Respondents/ Informants/ Subjects  

The first year students enrolled in Monkayo College of Arts, 

Sciences and Technology (MONCAST) will be the research 

subjects of this study. A purposive sampling technique was used in 

selecting these research subjects. The subjects were selected 

because of the researcher’s ease and convenience since the 

researcher has been teaching mathematics for more than a year. In 

addition, the study will be conducted in the locality under the two 

sections of the Bachelor of Secondary Education major in 

Mathematics of Monkayo College of Arts, Sciences and 

Technology under the academic year of 2024-2025. They were 

divided in two sections, namely the BSED Math 1A and BSED 

Math 1B. The BSED Math 1A was the experimental group while 

the BSED Math 1B was the control group. Both sections under 

study were heterogenous classes. The research subjects were 

composed of forty six students. The BSED Mathematics-1A was 

composed of 24 students while BSED Mathematics 1B was 

composed of 22 students.  

Data Gathering Method 

To conduct this study, a suitable procedure was adhered to both 

prior to and during the data gathering process. The first step is that 

the researcher submitted an edited manuscript for ethical review. 

Second, the researcher sent a letter to the college president thru the 

office of the research, to ask for permission for the conduct of 

research study. Further, two groups were studied in this 

experiment. The Mathematics 1B students were the control group 

while the Mathematics 1A learners were the experimental ones. 

These groups were first year students and under the Bachelor of 

Secondary Education (BSED) major in Mathematics.   

To determine the baseline competency of the students who 

belonged in the said groups, pretest was done before the 

experimentation period. This was to determine if the same groups 

started with the same level of competency. In this manner, the 

researcher can determine if both groups were comparable or not. 

After the treatment were employed, posttest as done as a way of 

determining the effectiveness of the strategies being introduced to 

the two groups. The researcher utilized the performance scores as a 

means for comparison. 

The researcher conducted the experimentation by giving forty-five 

minutes to the research subjects as their allotted time to answer the 

pretest. After which, the bar model method was introduced to the 

experimental group while direct interactive strategy to the control 

group. Several sessions were done until the posttest was employed 

to both groups with the same allotted time given with the pretest. 

After which, the data were tallied and analyzed using statistical 

tools.  

Data Analysis Plan 

In this study, the researcher employed a quantitative method 

particularly the utilization of quasi-experimental design. The 

researcher wanted to compare the effectiveness of traditional direct 

interactive instructional strategies with the innovative strategy 

inspired by the Singaporean curriculum in solving word problems. 

This design tests a specific practice or procedure to evaluate its 

effect on the dependent variable. Initially, a practice was selected 

for the “experiment,” and individuals were assigned to experience 

it. Subsequently, the performance of those who undergone with the 

practice were compared to those who did not, to determine its 

impact on the outcome (Cresswell, 2012). The researcher utilized 
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and implemented the innovative treatment on the experimental 

group which was the bar model me while the direct interactive 

strategy as the traditional practice on the control one.  

Furthermore, statistical tools were used to effectively organize the 

data to arrive with appropriate conclusions. Group mean was 

computed to determine the level of competency (based on the 

scores) of the students in each group in terms of bar model method 

and direct interactive instructional strategy. Moreover, mean was 

used to solve the value of the class proficiency of the two sections 

being observed. Paired t-test was utilized in computing the t-value 

of the pretest and posttest of each group to find whether there is a 

significant difference between the subjects’ scores. On the other 

hand, independent t-test was utilized to compute the t-value of the 

posttests of both groups and find whether there is a significant 

difference between the subjects’ scores. 

The researchers administered the pretest before the introduction of 

the research treatment to measure the baseline competency of the 

two groups. After that, bar model method and direct interactive as 

instructional strategies were used to improve the students’ 

problem-solving skills in solving word problems related to age 

problems, ratio and proportion, and fraction. In a certain span of 

time, posttests were done, and the researchers analyzed the results. 

RESULTS AND DISCUSSION 
This section shows the obtained data and analyzes in response to 

the research questions. The sequence of presentation is in 

accordance with the problems used in the study. 

Competency Level of Pretest Scores 

This section presents the results in response to the first statement of 

the problem. It examines the competency level of the students 

according to their pretest scores.  Table 1 shows the mean 

comparison of the pretest of the control and experimental groups. 

Table 1: Mean Comparison of Pretest Scores of Control Group and 

Experimental Group 

Test 
No. of 

Students 
Mean 

Class 

Proficiency 

Competency 

Level 

Math 1B 

(Control) 
22 2.77 12.85% Low Mastery 

Math 1A 

(Experimental) 
24 2.87 14.35% Low Mastery 

The table shows the result of the pretest scores of the two different 

groups in a twenty (20) item mathematical word problems 

assessment. As depicted on the table, the number of research 

subjects from Mathematics-1A is 22, while in the Mathematics-1B 

is 24. The computed mean of the control group in their pretest 

scores is 2.77 with a class proficiency of 12.85%, whereas the 

experimental group is 2.87 with a class proficiency of 14.35%. 

With a slight difference of 0.10 in the mean, this implies that there 

is no significant difference in both groups being compared. Both 

groups have the same competency level, which is in low mastery. 

This suggests that both groups established the same baseline of 

competency and are both comparable. 

Competency Level of Posttest Scores 

This part reveals the competency level of the two groups that are 

the subjects of the study. This ought to address the second 

statement of the problems, which is to determine the level of their 

academic performance. Table 2 shows the mean comparison of the 

posttest of the control and experimental groups. 

Table 2: Mean Comparison of Posttest Scores of Control Group 

and Experimental Group 

Test 
No. of 

Students 
Mean 

Class 

Proficiency 

Competency 

Level 

Math 1B 

(Control) 
22 11.09 55.45% Low Mastery 

Math 1A 

(Experimental) 
24 13.17 65.85% Low Mastery 

After the treatment on both groups, the research subjects undergo a 

twenty (20) item assessment task involving ratio and proportion, 

fraction, and age problems. The control group’s computed mean is 

11.09 with a class proficiency of 55.45%. On the other hand, 

65.85% is the experimental group’s class proficiency with a mean 

of 13.17. With the same competency level of near mastery, this 

implies that the administered strategies, namely the direct 

interactive on the control group and bar model method on the 

experimental group, significantly improve the students’ academic 

performance. With a mean difference of 2.08, Mathematics-1A 

shows better performance compared to Mathematics-1B. 

Test Results of the Hypotheses 

Tables 3, 4 and 5 shows the test of significance among the pretest 

and posttest within the same and different groups.  

Table 3 showed the t-test results to determine if there is a 

significant difference between the means of the students in 

Mathematics-1B. This section is the control group of the study and 

treated with direct interactive instructional strategies, and the 

scores in their pretest and posttest are computed to determine the 

effectiveness of the treatment. 

Table 3: The Control Group Results Before and After the 

Experiment 

Test Mean SD 
t-

value 

p-

value 
Remark Interpretation 

Pretest 2.77 0.81 
21.56 0.000 

Reject 

Ho 
Significant 

Posttest 11.09 1.78 

Paired t-test is used to determine the significant difference of the 

pretest and posttest scores of the control group (Mathematics-1B). 

As reflected in Table 3, the mean score of the pretest of the 

learners is 2.77. After the treatment, which is the direct interactive 

instructional strategy, the posttest mean score skyrocketed up to 

11.09 with an 8.32 difference from the pretest. With its 

corresponding value in the standard deviation from 0.81 to 1.78, 

this shows a spread of scores, which indicates that there are 

students who performed much better. Furthermore, with a t-value 

of 21.56 and a p-value of 0.000, this solidifies the claim that there 

is a statistically significant difference given the alpha value of 0.05. 

In other words, this signifies that there is an improvement with the 

scores of the learners when it comes to solving mathematical word 

problems involving ratio and proportion, fraction, and age 

problems. Thus, the data revealed that there is a significant 

difference between the pretest and posttest scores of the learners 

after the treatment, and it led to the rejection of the null hypothesis.  
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The Mathematics-1A students are the subjects of the study treated 

with the adapted Singaporean intervention, which is the bar model 

method. The aforementioned section is the experimental group of 

the study, and their pretest and posttest scores are displayed in 

Table 4 to determine the significance level of the students’ 

performance in solving mathematical word problems. 

Table 4: The Experimental Group Results Before and After the 

Experiment 

Test Mean SD 
t-

value 

p-

value 
Remark Interpretation 

Pretest 2.88 1.57 
21.46 0.000 

Reject 

Ho 
Significant 

Posttest 13.17 2.78 

The computed data shown in Table 4 is treated with the bar model 

method as an experiment to improve the students’ performance in 

solving mathematical word problems. To gauge the students’ 

improvement, a paired t-test is utilized to determine if there is a 

significant difference with their mean scores. As shown, with a 

2.88 mean in the pretest and 13.17 in the posttest, it descriptively 

shows that there is indeed an improvement given a high difference 

of 10.29. Furthermore, the standard deviation strengthens the claim 

that there is an improvement given the value of 2.78, which 

showed an increase from the previous value of 1.57. These values 

imply the spread of the data away from the mean. In simple words, 

there are students who performed well after the given experiment. 

Going further, with the t-value of 21.46 and p-value of 0.012, since 

it is less than the standard significant level of 0.05, the null 

hypothesis is rejected. Thus, these results reveal that there is a 

significant difference between the pretest and posttest scores of the 

students. Therefore, the intervention, which is the bar model 

method, demonstrates a notable increase in the performance of the 

research subjects. 

The posttest scores of the two different groups are assessed after 

the treatments are completed. The control group (Mathematics-1B) 

is introduced with a direct interactive instructional strategy while 

the experimental group (Mathematics-1A) is assisted by the bar 

model method as the intervention. Table 5 shows the presentation 

of the scores of the different groups. 

Table 5: Comparison of Posttest Scores Between the Control 

Group and Experimental Group 

Test Mean SD 
t-

value 

p-

value 
Remark Interpretation 

Math 1B 

(Control) 
11.10 1.80 

-3.034 0.012 
Reject 

Ho 
Significant 

Math 1A 

(Experimental) 
13.17 2.78 

The posttest scores presented above indicate the results of the 

students’ academic performance in solving mathematical word 

problems involving ratio and proportion, fraction, and age 

problems. The negative t-value (-3.034) implies that the mean 

score of the experimental group is higher compared to the control 

group. Mathematics 1A’s mean is 13.37 (SD=2.78), while 

Mathematics-1B was 11.10 (SD=1.80) with a slight difference of 

2.27. The independent t-test is employed for the statistical method, 

which resulted in the computed p-value of 0.012. Since it is less 

than the standard significant level of 0.05, the null hypothesis is 

rejected. This outcome indicates that although both strategies 

significantly improved the competency level of the learners in 

solving mathematical word problems, the students employed with 

the bar model method fared better compared with students who 

applied the direct interactive instructional strategy. 

CONCLUSION 
The data presented in the analysis provided the academic 

performance of the two groups in solving mathematical word 

problems. As a result, the control and experimental groups showed 

the same level of competency before the experiment. Both 

instructional strategies, namely the direct interactive instructional 

strategy and the bar model method, showed a significant leap in the 

students’ competency level after the treatment (Oladayo, 2012; 

Willyarto, 2015). It directly implies that both strategies were 

effective in helping the students in solving. Nonetheless, the bar 

model method as an instructional strategy showed better results as 

the comparison of the two treatments resulted in a significant 

difference. 

Overall, the data revealed that the bar model method as an 

instructional strategy outperformed the direct interactive 

instructional strategy in terms of their posttest scores. It was 

imperative that the adapted method have a positive impact on 

improving the competency level of the students (Daroczy et al., 

2015).  Hence, the bar model method was an effective strategy that 

can enhance the students’ ability to solve mathematical word 

problems involving ratio and proportion, fraction, and age 

problems.  

RECOMMENDATIONS 
Learners. The bar model method, based on the data, is deemed an 

effective instructional strategy, particularly in solving 

mathematical word problems. It is recommended to adopt this 

method as an alternative strategy to classroom instructions to help 

the students.  

Teachers. The bar model method covers a wide area in the field of 

mathematics, not just in ratio and proportion, fraction, and age 

problems. It is encouraged that the mathematics teachers utilize 

this method not just on the mentioned lesson, but also on the other 

fields like percentage problems and algebra.  

Curriculum designers.  They are advised to consider the bar model 

method to be embedded in the school curriculum to develop strong 

visual representation skills for arithmetic and word problems. 

Future researchers. They are encouraged to conduct a study to 

further check the effectiveness of the bar model method as an 

instructional strategy. A qualitative study is also recommended to 

explore the impact of the introduced method in primary school. 

ACKNOWLEDGMENT 
We would like to extend my heartfelt thanks to the following 

individuals who supported me from the beginning up to the success 

of this research. To Dr. Roel P. Villocino, the Dean of the Graduate 

School and Chairman of the thesis panel, for giving us the 

knowledge and inputs for my paper. Furthermore, his endless 

support and late-night extensions just to entertain our queries 

through chats deserved a special thanks. To the members of the 

thesis panel, Dr. Roel Villocino, Dr. Delfin J. Enargan, and Dr. 

Maedel Joy V. Escote, we are truly thankful for your comments 

and suggestions for the betterment of my paper. You contributed a 

lot to this endeavor.  To Dr. Gary P. Lagatiera, the president of 

Monkayo College of Arts, Sciences and Technology, my deepest 



Copyright © ISRG Publishers. All rights Reserved. 

DOI: 10.5281/zenodo.16723051  
5 

 

gratitude for giving us permission to conduct our research within 

the premises of the institution. To our beloved family, your 

unwavering support fueled our eagerness to finish this academic 

pursuit. Thinking that you are with us along this journey inspired 

and motivated us to complete the necessary requirements of this 

paper. Above all, our Almighty, who strengthens us in times of 

adversity and provides us with wisdom and guidance in all aspects 

of our lives. 

REFERENCES 
1. Bernardo, A. et. al. (2015).  Contrasting Profiles of Low-

Performing Mathematics Students in Public and Private 

Schools in the Philippines: Insights from Machine 

Learning. Journal of Intelligence. 

DOI:10.3390/jintelligence10030061 

2. Creswell, J. W. (2012). Educational research Planning, 

conducting, and evaluating quantitative and qualitative 

research (4th ed.). Boston, MA Pearson. – 

References.Scientific Research Publishing. (n.d.). 

https://www.scirp.org/reference/ReferencesPapers?Refer

enceID=757162 

3. Daroczy, G., Wolska, M., Meurers, W. D., & Nuerk, H. 

(2015). Word problems: a review of linguistic and 

numerical factors contributing to their difficulty. 

Frontiers in Psychology, 06. 

https://doi.org/10.3389/fpsyg.2015.00348 

4. Huda, N. & Kencana, A. (2013). Analysis of Students’ 

Difficulties Based on their Comprehension Ability on 

Solving Story Problems Based on Cube and Cuboid 

Material in Class VII of SMP Negeri 30 Muaro Jambi. 

SEMIRATA 2013 

5. Oladayo, Olaosebikan & Oladayo, Chizoba. (2012). 

Effects of Direct and Indirect Instructional Strategies on 

Students' Achievement in Mathematics. African Research 

Review. 6. 10.4314/afrrev.v6i4.24. 

6. Tarım, K., & Öktem, S.P. (2014). Mathematical Word-

Problems That Require Realistic Answer.  

7. Willyarto, Mario & Pane, Murty & Chairiyani, Rina. 

(2015). Mathematics Learning Method of Bar Modeling 

for Elementary School Students. Advanced Science 

Letters. 21. 2328-2331. 10.1166/asl.2015.6266. 

 

https://www.scirp.org/reference/ReferencesPapers?ReferenceID=757162
https://www.scirp.org/reference/ReferencesPapers?ReferenceID=757162

