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ABSTRACT 

The research entitled The Development of Learning Activity through KWDL Technique Combined with BAR 

Model to improve problem-solving Ability in Math for Secondary 1 (Grade 7) Students made use of a quasi-

experimental design wherein the experimental group was exposed to learning activities through the KWDL 

technique combined with BAR model while the control group learned through traditional. The sample used in this 

research was 38 Secondary 1 (Grade 7) students from Rizal National Science High School, Rizal Province, 

Philippines who studied in the second semester of the academic year 2022 by cluster sampling. The research 

instruments consisted of 1) learning management plans with learning activities through traditional; 2) learning 

management plans with learning activities through the KWDL technique combined with the BAR model; 3) 

problem-solving ability in a Math test. Data analysis included mean, standard deviation, and t-test. The results 

showed that: 1) the problem-solving ability in Math of Secondary 1 (Grade 7) students after studying learning 

activities through the KWDL technique combined with the BAR model was higher than before learning at a 

statistical significance level of .05 level; 2) the problem-solving ability in Math of Secondary 1 (Grade 7) students 

after studying learning activities through traditional was higher than before learning at a statistical significance 

level of .05; 3) the problem-solving ability in Math of Secondary 1 (Grade 7) students studying learning activities 

through KWDL technique combined with BAR model was higher than the learning activities through traditional at 

statistical significance level of .05.  

KEYWORDS: KWDL technique, BAR model, Math problem-solving ability.  

 

INTRODUCTION 

Mathematics is a fundamental part of human thought and logic and integral in attempts at understanding the world 

and ourselves. It provides an effective way to build mental discipline and encourages logical reasoning and mental 

rigor. Also, mathematical knowledge plays a crucial role in understanding the contents of other subjects such as 

science, social studies, and even music and art. That is why mathematics should be treated as an important subject 

in the overall curriculum. It can be traced back to the medieval times when Greeks considered mathematics 

specifically geometry and algebra to be the two of the seven liberal arts courses. This historical role supported the 

notion that mathematics has provided the mental discipline required for other disciplines. In addition, mathematics 

is applied in various fields and disciplines such as science, engineering, economics, electronics, etc. The 

complexity of those problems often requires relatively sophisticated mathematical concepts and procedures.   

Mathematics provides foundational knowledge and skills for other subjects which is why in some curricula, 

mathematics is offered independently to support the study of other school subjects as an instrumental subject 

combining mathematics and other fields (ICMI, 2008).    
 
Mathematics education usually concentrates on achievement in the cognitive domain. Despite recognizing the 

importance of mathematics, most of the students perceive the subject as difficult and boring and possess a belief 

that mathematics is not within their reach and that only people with high intelligence can learn mathematics.  

Most of the students follow surface learning strategies (Abdul Gafoor & Kurukkan, 2017).  The lessons of science 

and mathematics using a learning management plan of phenomenon-based approach with e-learning media was at 

the most appropriate level with a total average of 4.77 while the ability to design science and math learning 

management plan was at a very good level and able to manage learning at a very good level (Samahito, 2020).   
 

A study found that learners feel confident regarding mathematics learning. The majority of the participants 

expressed positive views regarding mathematics with most expressing that they feel happy to learn mathematics. 

Their optimism was slightly over-confident when they considered that mathematics rules can never be proven 
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wrong. Moreover, it was found that the students are enthusiastic in their learning of mathematics. They found 

mathematics interesting and valuable. It is an interesting, useful, and analytical power-generating subject.  

Although very few found studying mathematics boring and tough (Akhter and Akhter, 2018).  Meanwhile, the 

Philippines ranked 2nd from the bottom among the participating countries in the recent Programme for 

International Student Assessment (PISA) 2018. This alarming result revealed that Filipino students recorded a 

mean score of 353 points in Mathematics Literacy which is significantly lower than the OECD mean of 489 points.  

Data also showed that there was a decrease of 61 points in 2019 and even scored lowest among 58 countries in 

2020. It was also reported that only 1 out of 5 Filipino students or approximately 19.7% attained at least the 

minimum proficiency level (Level 2) in Mathematics Literacy. However, the 2015 Review Report on the 

Philippine Education for All on National Achievement Test stated that while the Filipino learner's NAT Mean 

Percent Score (MPS) has increased over the eight years from 2005 to 2013, it has not yet reached 75 percent MPS 

target. Elementary level NAT is 6.12% points away from the target; while secondary level NAT is 23.59% points 

away from the target (Department of Education - National Report of the Philippines, 2019). In addition, the 

Philippines only scored 297 in mathematics and 249 in science, which are significantly lower than any other 

participating country. In mathematics, only 19% of Filipino students were on the Low benchmark, which means 

that they had "some basic mathematical knowledge," while 81% did not even reach this level. They can add, 

subtract, multiply, and divide one- and two-digit whole numbers. They can solve simple word problems. They 

have some knowledge of simple fractions and common geometric shapes. Students can read and complete simple 

bar graphs and tables (Magsimbol, 2020).   

 

Mathematics teachers have a great role to play in the development and enhancement of the student's mathematical 

skills. After all, in the educative process, teachers are the most important factor contributing to student 

achievement. It is in this premise that teachers should be able to have mastered effective approaches and strategies 

in teaching mathematics that can help increase students' mathematical knowledge and skills which is key to 

improving mathematical outcomes (Ali et al, 2012).   This premise is supported by a citation in an article when 

they said that as educators, teachers face an increasing list of demands and continue to be held accountable for the 

success of our students. Teachers get tethered down with thoughts of content coverage, state testing, and other 

accountability challenges. In a sea of responsibilities, teachers must remember why they started this journey 

because they wanted to make a difference in the lives of their students. The one factor that surfaced as the single 

most influential component of an effective school is the individual teachers within that school (Cleary, Morgan, 

Marzano, 2018).  Moreover, great teachers can make up for the gaps and shortcomings if they anticipate them and 

make a plan for success throughout the school year. What teachers need to make the best impact are more training 

and more planning. Creating good teachers is a process that rarely occurs on their own. They work with good 

teams and create impactful plans based on data and experience. Not only are teachers not going anywhere anytime 

soon they are also the answer to getting students back on track with the time and skills they have missed out on 

(Fronk, 2020).   Study after study shows teacher quality is the biggest contributor to academic achievement. The 

overwhelming factor in student achievement is the effectiveness and quality of the classroom teacher. They are 

the ones directly responsible for engaging the students in learning. They build a relationship with the student.  

Without that relationship, students cannot even create interest in coming to school, much less imagine engaging in 

learning. A quality teacher can make a decided difference in a student's educational career. Effective classroom 

teachers improve attendance, reduce discipline and solve problems between and among students (Ciurczak, 2018).   
Many students struggle in mathematics maybe because they find it dull and demotivated in understanding numbers 

and formulas. They see mathematics as an abstract thing and irrelevant figures that are difficult to comprehend.  

In this particular scenario should teachers get in and provide intervention so that students may think about 

mathematics the other way around? Students should be given activities that would help them see how mathematics 

relates to real-world scenarios to spark their interest in the subject (Akhter and Akhter, 2018).  The use of 

pedagogical strategies that would help students effectively solve word problems and improve their ability should 

be introduced to them.  The choice of the strategy would depend on the teachers. It should be able to elicit the 

optimum learning achievement desirable to meet the learning competencies designed for the subject (Akhter and 

Akhter, 2018).   
 

The researchers were compelled to embark on introducing the development of learning activity through the KWDL 

technique combined with the BAR model as curriculum innovation with the hope that their mixture would help 

improve the problem-solving ability in mathematics among Secondary 1 (Grade 7) students.   

 

LITERATURE REVIEW 

It was found that the learning achievement in mathematics before and after being taught by the mathematics 

problem-solving packages based on KWDL Technique was statistically significant at the 0.05 level of significance.  

Also, the learning management in mathematics and problem-solving abilities before and after being taught by the 

mathematics problem-solving packages based on KWDL Technique were significantly different at the 0.05 level 
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of significance. The satisfaction of the third-grade students with the mathematics problem-solving skill packages 

based on the KWDL Technique was at the highest level (Meekhamthong, 2020). 

 

The result of the research showed that the ability in solving mathematical problems of students who study by using 

collaborative learning along with the KWDL technique was higher than the students who received learning by 

using traditional method with statistical significance at the level of 0.05 while the collaborative learning skills of 

students who study by using collaborative learning along with KWDL techniques were higher than students who 

are learning by traditional method with statistical significance at the level of 0.05 (Suriyachote & Siharak, 2020).  

 

Research showed that (1) the students' reading skills were taught by using the K-W-L strategy in criteria as good. 

Shown by the mean of the post-test was 86.22, (2) the students' reading skills taught without using the K-W-L 

strategy in criteria as adequate, and (3) thus, the difference between the students' reading skills taught with and 

without using K-W-L strategy was significant. It means that the students taught by using the K-W-L strategy were 

better than the students taught without using the K-W-L strategy. In the same research above, the researcher 

suggested that to improve the students' reading skills by using the K-W-L strategy, the students have to read a lot 

of reading texts and try to comprehend the text.  For the teacher, it would be better if the teacher can apply the 

strategies of teaching reading, especially for reading skills as a facilitator, motivator, and administrator 

(Kusumaningrum & Wahyu, 2018). 

 

Another research findings revealed that after being taught the topic of differential equations via the KWDL 

technique learning management, over 60% of the participants satisfied the set criteria, at the statistically 

significant .05 level while the mean score of the satisfaction of the subjects regarding learning management was 

at a “high” overall level.  Also, it was revealed that the students who learned using the KWDL technique showed 

higher mathematical word-problem-solving ability and higher mathematical retention skills than those who learned 

using the conventional approach at 0.01 level of significance (Rattanosot, et.al., 2018).    

 

Furthermore, a study revealed that the fifth-grade students’ problem-solving abilities after applying the TGT 

technique with the bar model method were statistically significant at the level of 0.05 whereas the problem-solving 

abilities after applying the TGT technique with the bar model method were higher than the 75 % level. 2. The 

opinion of the fifth-grade student's towards taught TGT technique with the bar model method was at a high 

agreement level. On the aspects of the learning environment, learning usefulness and learning activities were 

perceived at a high agreement level respectively (Chaisongkram & Vanichwatanavorachai, 2018).  

 

In another study, it was observed that the efficiency of problem-solving questions of addition, subtraction, 

multiplication, and division instructional package for fourth-grade students using KWDL and BAR-drawing 

technique was equivalent to 78.07/77.23, which was higher than the set criterion of 75/75 2. The achievement of 

the students was found that the scores of the posttest were higher than the pretest at the significant level of .01 3. 

The satisfaction of students on learning by using problem-solving questions of addition, subtraction, 

multiplication, and division instructional package for fourth-grade students using KWDL and BAR-drawing 

technique was ranked at a high level (Khuankawin, 2018). 

 

In addition, it was found that the ability to solve mathematical problems of Primary 3 (Grade 3) students after 

learning management with the  SSCS model together with drawing the BAR model was significantly higher than 

before learning management at 0.05  level; the ability to solve mathematical problems of  Primary  3  (Grade  

3) students after learning management by traditional methods was significantly higher than before learning 

management at  0.05  level,  and the ability to solve mathematical problems of  Primary  3  (Grade  3)  

students learning management with the  SSCS  model together with drawing the  BAR  model was 

significantly higher than another group of students learning management by traditional methods at 0.05 level 

(Piemsuk and Siharak, 2019). 

 

Moreover, the objectives of the study included the student's satisfaction with the learning activities based on the 

STEM Education and KWDL Technique. The findings showed that the students made a mean score of 37.83 or 

75.65% of the full marks on mathematics problem-solving ability, and 32 students or 80.00% of the group passed 

the prescribed criterion of 70% which is higher than the prescribed criterion while the students as a whole 

expressed the highest level of satisfaction with the learning activities basing on the STEM Education and KWDL 

Technique (Butriang and Tanunchaibutra, 2018). 
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A similar study whose objectives were to compare the learning achievements between students who learned based 

on the KWDL technique and traditional approach, and to compare the mathematical problem-solving abilities of 

students between the two groups, found that the efficiencies of learning activities; based on the KWDL technique 

was 80.78/80.14 and the traditional approach was 78.98/75.7. Also, the effectiveness index of the KWDL lesson 

plans was 0.5638 whereas the traditional lesson plans were 0.5014 and the students who learned based on KWDL 

lesson plans had higher post-learning achievements than their counterparts at a .05 level of significance (p<.05) 

(Summart and Viriyapong, 2021).  In addition, a study found that the post-test scores of the respondents from the 

two groups improved in comparison to their pre-test scores. The mean pretest and mean posttest scores of both 

groups showed significant differences. The results showed that the use of virtual manipulatives in converting 

fractions to decimals had a significant difference compared with the use of the traditional method. Hence, the use 

of concrete manipulatives was highly effective (Parungao, 2021). 

 

Indeed, mathematics is a difficult subject because it requires learners an eclectic understanding of its concepts and 

dynamics. But since mathematics is essential in all curricular programs, students cannot get rid of it and it will 

continue to haunt them in any level of schooling they are in.  That is why the teachers should have a great part in 

making mathematics education fun, interesting, and easy to motivate the learners to engage in it and in its activities 

specifically the word problem solving where most of the students fail to succeed.   

 

Developing the learners' problem-solving ability is another issue.  This requires the mathematics teachers 

themselves a wide range of knowledge and skills in the pedagogical field as well as their understanding of the 

mathematics curriculum and psychological processes and theories related to learning. Their adeptness in these 

necessary traits in education will enable them to select and use the methods and techniques that will eventually 

promote effective learning as was asserted by various researchers of the use of the KWDL technique and BAR 

Model Methods. 

 

The richness of the literature and studies reviewed in this paper enabled the researcher to understand better his 

proposed research which is The Development of the Learning Activity of KWDL Technique Combined with the 

BAR Model to Improve Problem-Solving Ability in Math for Secondary 1 (Grade 7) Students.   

 

METHODS 

The study was anchored on Jean Piaget's Cognitive Developmental Theory which assumes that learners go through 

the same sequence of development at different rates. It also explains that a change in the reasoning level of a child 

happens when acquiring new ways to understand the world. Individuals construct their knowledge during 

interaction with the environment. The content of instruction needs to be consistent with the developmental level 

of the learners. Therefore, teachers must provide classroom activities and a variety of experiences for individuals 

and small groups rather than the total class group. Piaget also emphasizes that teachers should allow opportunities 

to classify group information to facilitate assimilating new information with prior knowledge to present problems 

that require logical understanding (Kendra, 2014).   

 

Furthermore, this study also made use of progressivism and constructivism principles of education which both 

believed that education must be learner-centered. Learners learn best when pursuing their interests and satisfying 

their own needs. Learners construct knowledge rather than just take information passively. They build their 

representations and incorporate new information into their prior knowledge.   

 

The development of learning activity through the KWDL technique combined with the BAR model allows the 

learners to make use of their pre-existing knowledge and use them in the mathematical problem-solving process.  

This also enables the learners to construct knowledge based on the given information using BAR modeling in 

presenting and solving the problems.  

 

In addition, this research was undertaken at the Rizal Science National High School in the Province of Rizal, 

Philippines. The Rizal National Science High School, whose motto is the home of scholars, where excellence is a 

way of life, first opened in the school year 1998–1999. It was established to provide for a more intensive and 

advanced secondary education program with special reference to science and technology. The establishment of the 

Rizal National Science High School was conceived and proposed by Cong. Gilberto M. Duavit of the First District 

of Rizal envisioned Rizal to be "the knowledge center in Asia" in coordination with the Department of Education, 

Culture, and Sports (DECS) Division of Rizal.   

 

At present, the Rizal National Science High School firmly stands at its permanent site Jose P. Rizal St., Dalig, 

Batingan, Binangonan, Rizal Philippines starting June 4, 1999 to continuously serve the community in providing 

quality education anchored to the Basic Education Curriculum of the Department of Education in the Philippines 
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and still operates applying their rigorous and competitive admission guidelines and grading system. In addition, 

the Rizal National Science High School is distinctly unique in its way of becoming the seat of contributing to 

Science, Technology, Mathematics, and Language Knowledge among its students (RA 8724, Congress of the 

Philippines). 

 

In response to Rizal National Science High School’s vision of creating innovation, this research determined the 

improved problem-solving ability in mathematics learning management using the KWDL Technique combined 

with the bar model among Secondary 1 (Grade 7) students of Rizal National Science High School in the Province 

of Rizal, Philippines. KWDL technique has been widely obsoletely used in Thailand and Asia but the researcher, 

with the able assistance of his competent research adviser, has thought of mixing the technique with Singapore's 

BAR model approach. The BAR model method will provide students with a powerful tool for solving word 

problems. The lasting power of bar modeling is that students can easily use bar model year after year once they 

have mastered the approach. The approach will lead students down the path toward mathematical articulacy and 

number sagacity.  Moreover, the researcher, in his readings, has not seen nor read any research article or previous 

works using the KWDL technique combined with the BAR model specifically in the Philippines in Asia. The 

result of this research is hoped to bring in a new flavor to curriculum innovation not only in the locale where the 

study was conducted but around the globe. 

 

The population was composed of three (3) sections with 30 students per section divided into two clusters – the 

first cluster learned on site and the second cluster learned online. However, the researcher selected via simple 

random sampling technique only two sections which were randomly assigned to an experimental group and a 

control group. The sample of this research included thirty-eight (38) Secondary 1 (Grade 7) students from Rizal 

National Science High School in the Province of Rizal, Philippines studying in the education year 2022. The thirty-

eight (38) students were divided into two groups who were randomly assigned to an experimental group and a 

control group with nineteen (19) students per group.   

 

The research instruments consisted of 1) learning management plans with learning activities through traditional; 

2) learning management plans with learning activities through the KWDL technique combined with the BAR 

model; 3) problem-solving ability in a Math test. The learning management plans with learning activities through 

the KWDL technique combined with the BAR model and the traditional and test questions which were used by 

the experts and subject specialists in evaluating its content. The Index of Item Objective Congruence (IOC) was 

at 0.67 indicating that the test questions used were consistent with the objectives and excellent with a Cronbach 

alpha coefficient of 0.96. The independent variables were the learning management plans with learning activities 

consisting of two methods such as the Traditional and the KWDL Technique combined with the BAR Model 

Approach specifically developed for Secondary 1 (Grade 7) students from Rizal National Science High School in 

the Province of Rizal, Philippines studying in the education year 2022. The thirty-eight (38) students drawn from 

the population of ninety (90) Secondary 1 (Grade 7) students were divided into two groups and were randomly 

assigned to an experimental group and a control group with nineteen (19) students per group. While the dependent 

variable was problem-solving ability in mathematics using the learning activity of the KWDL technique combined 

with the BAR model have been higher after-study achievement than the before-study KWDL technique combined 

with the BAR model with a statistical significance of 0.05. The data were analyzed using Mean, standard deviation, 

t-test for dependent samples, and t-test for independent samples as well as Effectiveness Index (EI). 

 

FINDINGS 

 

Table 1: Analysis Results to compare problem-solving ability in Math of the Secondary 1 (Grade 7) students 

between the before and after learning activities through the KWDL technique combined with the BAR model 
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Figure 1 Comparison of the Problem-Solving Ability in Math of the Secondary 1 (Grade 7) Students between the 

Before and After Learning Activities through the KWDL Technique combined with the BAR Model 

 

From Table 1 and Figure 1, the results revealed that after-study test scores of problem-solving ability in Math of 

Secondary 1 (Grade 7) students studying learning activities through the KWDL technique combined with the BAR 

model ( x̅ = 31.21, s = 3.392) were higher than their before-study test scores ( x̅ = 14.16, s = 6.23).   

 

This implies that the students performed better in the after-study test as evidenced by a smaller standard deviation 

compared with the before-study test. In addition, the effectiveness index of 81.82% indicates that after the learning 

activities through the KWDL technique combined with the BAR model that the researcher has designed 

excellently, there was an increase of 81.82% in knowledge gained after the intervention.  The result was in 

congruence with the studies conducted by Kusumaninggrum & Wahyu (2018) and Butriang & Tanuchaibutra 

(2018). 

 

Table 2 Comparison of Problem-Solving Ability in Math Before-Study and After-Study Test Scores of 

Secondary 1 (Grade 7) Students studying learning activities through the KWDL Technique Combined with BAR 

Model 

 
From Table 2, the results revealed that after-study test scores of problem-solving ability in Math of Secondary 1 

(Grade 7) students studying learning activities through the KWDL Technique combined with BAR Model were ( 

x̅ = 31.21, s = 3.392) was higher than their before-study test scores ( x̅ = 14.16, s = 6.230).   

 

Meanwhile, the p-value of 0.000 is less than the 0.05 level of significance which leads the researcher to reject the 

null hypothesis that the after-study test scores were significantly higher than the before-study test scores of 

Secondary 1 (Grade 7) Students who learned through KWDL Technique combined with BAR Model.   

 

This only implies that the after-study test scores of problem-solving ability in mathematics of Secondary 1 (Grade 

7) students who learned through the KWDL Technique combined with the BAR Model were significantly higher 

than the before-study test scores at 0.05 level of significance. The result was in congruence with the studies 

conducted by Chaisongkram & Vanichwatanavorachai (2018); Khuankawin (2018) and Meekhamthong (2020).   
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Table 3 Analysis Results to compare the before-study and the after-study problem-solving ability in Math 

of the Secondary 1 (Grade 7) students studying learning activities through traditional 

 
 

 
Figure 2 Comparison of the Before-Study and the After-Study Problem Solving Ability in Math of the 

Secondary 1 (Grade 7) students studying learning activities Traditional 

 

From Table 3 and Figure 2, the results revealed that after-study test scores of problem-solving ability in Math of 

Secondary 1 (Grade 7) students studying learning activities through traditional ( x̅ = 21.32, s = 5.427) were higher 

than their before-study test scores ( x̅ = 13.63, s = 5.262).   

 

This implies that the students performed better in the after-study test as evidenced by a slightly smaller standard 

deviation compared with the before-study test.  In addition, the effectiveness index of 41.83% indicates that after 

the learning activities through traditional, there was an increase of 41.83% in knowledge gained.    
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Table 4 Comparison of Problem-Solving Ability in Math Before-Study and After-Study Test Scores of 

Secondary 1 (Grade 7) Students studying learning activities traditional 

 
From Table 4, the results revealed that after-study test scores of problem-solving ability in Math of Secondary 1 

(Grade 7) students studying learning activities through traditional were ( x̅ = 21.32, s = 5.427) higher than their 

before-study test scores ( x̅ = 13.63, s = 5.262).   

 

Meanwhile, the p-value of 0.000 is less than the 0.05 level of significance which leads the researcher to reject the 

null hypothesis that the after-study test scores were significantly higher than the before-study test scores of 

Secondary 1 (Grade 7) Students studying learning activities through traditional. This only implies that the after-

study test scores of problem-solving ability in Math of Secondary 1 (Grade 7) students who received learning by 

using traditional were significantly higher than the before-study test scores at 0.05 level of significance. The result 

of this study is in congruence with the findings of Piemsuk and Siharak (2019) who found that the after-learning 

management was significantly higher than before-learning management among students who learned using the 

traditional method at 0.05 level of significance. 

. 

Table 5 Compare problem-solving ability in Math of the Secondary 1 (Grade 7) students after learning activities 

through traditional and KWDL techniques combined with the BAR model 

 
From Table 5, the results revealed that after-study test scores of problem-solving ability in Math of Secondary 1 

(Grade 7) students studying learning activities through the KWDL Technique combined with BAR Model were ( 

x̅ = 31.21, s = 3.392) was higher than the after-study test scores of problem-solving ability in Math of Secondary 

1 (Grade 7) students studying learning activities through traditional ( x̅ = 21.32, s = 5.427).   

 

Meanwhile, the p-value of 0.000 is less than the 0.05 level of significance which leads the researcher to reject the 

null hypothesis that the after-study test scores of problem-solving ability in Math of Secondary 1 (Grade 7) students 

studying learning activities through KWDL technique combined with BAR Model were significantly higher than 

the after-study test scores of problem-solving ability in Math of Secondary 1 (Grade 7) students studying learning 

activities through traditional.  

 

This only implies that the after-study test scores of problem-solving ability in Math of Secondary 1 (Grade 7) 

students who learned through the KWDL Technique combined with the BAR Model were significantly higher 

than the after-study test scores of problem-solving ability in Math of Secondary 1 (Grade 7) students who learned 

through traditional at 0.05 level of significance.  This finding is in accordance with the research results of 

Summart and Viriyapong (2021); Piemsuk and Siharak (2019); Rattanosot et.al. (2018); Suriyachote & Siharak 

(2020) and Parungao (2021).  

 

CONCLUSIONS AND EVALUATION 

The homogeneity of the experimental units used in the study cannot be denied because in the first place, all share 

the same characteristics, to name a few, in terms of age, grade level, and academic achievement since they are all 

honor graduates in their elementary education. However, the samples were divided into two groups – the 

experimental and the control groups. Both were administered with the same before-study test but were exposed to 

different techniques or methods using the learning activity designed for each group by the researcher. Hence, there 

was a randomization procedure that took place and the researcher can now make statistical inferences about the 

population from which the samples were taken.   
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The results of the study showed that the intervention using learning activities through the KWDL technique 

combined with the BAR model had an effectiveness index (EI) of 81.82% indicating an increase in knowledge 

gained after the intervention.  It was revealed also that the two groups performed better in the after-study test as 

evidenced by the means, standard deviation, and the results of the t-test for two independent samples.  

Furthermore, it revealed that the after-study test scores of problem-solving ability in Math of Secondary 1 (Grade 

7) students studying learning activities through the KWDL technique combined with the BAR Model were 

significantly higher than the after-study test scores of problem-solving ability in Math of Secondary 1 (Grade 7) 

students studying learning activities through traditional as evidenced by the p-value of 0.000  statistically tested 

at 0.05 level of significance.  This implies that the use of the KWDL technique combined with the BAR model 

brings effectiveness and was helpful among Secondary 1 (Grade 7) students.    

 

This is in accordance with the Secondary 1 (Grade 7) students specifically those who learned through KWDL 

technique combined with the BAR model found enjoyment and were enthusiastically solving problems in 

mathematics which was observed by the experimenter as well as the appreciation shown by the students on the 

importance of the subject matter in real life situations. Moreover, students found the use of the KWDL chart and 

BAR model as an innovation in learning as well as the math teachers. The use of the KWDL chart helped them 

become conscientious by looking closely into the information details in the given problems while the bar modeling 

has helped them analyze the problems better giving them visual representations of the details in the word problem 

to come up with the correct and precise solutions. The same attitude was very apparent on the part of the 

mathematics teacher who served as the experimenter. She found the learning activity to be a mathematical 

problem-solving ability-enhancing technique. The novelty that it conveys is sufficient enough to attain the 

curriculum standards. Both stakeholders became more organized which helped the students learn independently 

and the teacher teaches diligently.  Mutual exchange of knowledge seemingly allowed students to develop new 

ideas and new concepts and encouraged the teachers to become more innovative and more skillful in the delivery 

of the subject matter. This finding is in accordance with the research results of Kusumaninggrum & Wahyu (2018) 

and Butriang & Tanuchaibutra (2018) in their separate studies.     

 

This may mean that the mixture of learning activities like the KWDL and the BAR modeling may probably 

increase independent learning and motivation to enhance problem-solving ability that will eventually elicit 

desirable learning outcomes.    

 

References 

Abdul Gafoor, K. & Kurukkan, A. (2017). Need for Managing Mathematics Teaching Learning Process from an 

Effective Outcome Perspective. Journal of Applied Research in Education. Vol 2. No. 1.ISSN 0975-

066.March 2017. 

Adarms,  J.  A.  (1967). Human  Memory. New  York: McGraw-Hill. 

Akhter, N. & Akhter, N. (2018). Journal of Educational Research, Dept. of Education, IUB, Pakistan (Vol. 21 

No. 1) 2018 147 Learning in Mathematics: Difficulties and Perceptions of Students, 

Ali, T. (2011). Exploring students’ learning difficulties in secondary mathematics classroom in Gilgit-Baltistan 

and teachers’ effort to help students overcome these difficulties. Bulletin of Education and Research, 

33(1), 47-69. 

Ali, A.A., & Reid, N. (2012). Understanding mathematics some key factors. European Journal of Educational 

Research, 1(3), (283-299). 

Amelang, M, Bartussek, D. (2006). Differentielle Psychologie und Persönlichkeitsforschung, 6th ed.; W. 

Kohlhammer: Stuttgart, Germany. 

Atagi, R. (2011). Secondary teacher policy research in Asia: Secondary teachers in Thailand. Bangkok: 

UNESCO. 

Ballantyne, K.G., Sanderman, A.R., & Levy, J. (2008). Educating English language learners: Building teacher 

capacity.Washington, DC: National Clearinghouse for English Language Acquisition. Retrieved on 

November 10, 2010 from the World Wide Web  http://www.ncela.gwu.edu/practice/ 

mainstream_teacher.htm 

Barwell, R. (2008). What works? Research into Practice. Monograph of the Literacy and Numeracy Secretariat 

and the Ontario Association of Deans of Education.14, 1-4. 

Beckmann, S. (2004). Solving algebra and other story problems with simple diagrams: A method demonstrated 

in grade 4–6 texts used in Singapore. The Mathematics Educator, 14, 42–46. 

Bokhove, C. (2021). Southampton Education School at the University of Southamptoon. 

Bradshaw, Z. and Hazell, A. (2017), "Developing problem-solving skills in mathematics: a lesson 

study", International Journal for Lesson and Learning Studies, Vol. 6 No. 1, pp. 32-

44. https://doi.org/10.1108/IJLLS-09-2016-0032 

http://www.ncela.gwu.edu/practice/%20mainstream_teacher.htm
http://www.ncela.gwu.edu/practice/%20mainstream_teacher.htm
https://www.emerald.com/insight/search?q=Zoe%20Bradshaw
https://www.emerald.com/insight/search?q=Amanda%20Hazell
https://www.emerald.com/insight/publication/issn/2046-8253
https://doi.org/10.1108/IJLLS-09-2016-0032


 
TOJET: The Turkish Online Journal of Educational Technology – October 2023, volume 22 Issue 4 

 

Copyright © The Turkish Online Journal of Educational Technology 

219 

Butriang D. and Tanunchaibutra, P. (2018). “The Development of Mathematics Problem Solving Ability on The 

Normal Curve for Grade 12 Students Using STEM Education with KWDL Technique”, EDGKKUJ, 

vol. 12, no. 4, pp. 95-104, Dec. 2018 

Cai, J. Lew, H. C., Morris, A., Moyer, J. C., Ng, S. F., & Schmittau, J. (2005). The Development of Students’ 

Algebraic Thinking in Earlier Grades: A Cross-Cultural Comparative Perspective. ZDM, 37, 5–15 

Callaman, R.A. and Itaas, E. C. (2020). Students’ mathematics achievement in Mindanao context: A meta-

analysis. Journal of Research and Advances in Mathematics Education Volume 5, Issue 2, June 2020, 

pp. 148 - 159 DOI: 10.23917/jramathedu.v5i2.10282 p-ISSN: 2503-3697, e-ISSN: 2541-2590 

Carr, E., & Ogle, D., (1987). KWL plus: A strategy comprehension and summariza. Journal of Reading, 30, 626 -631. 

Cawley, J. F., & Miller, J. H. (1986). Selected views on metacognition, arithmetic problem solving, and learning 

disabilities. Learning Disabilities Focus, 2(1), 36-48 

Chaisongkram, S., & Vanichwatanavorachai, S. (2018). The Development of Mathematics Problem Solving of 

Fifth Grade Students Taught by TGT Technique with Bar Model Method. Silpakorn University.  

Clearly, J.A., Morgan, T. A., and Marzano, R. J. (2018). Classroom Techniques for Creating Conditions for 

Rigorous Instruction. Learning Sciences International. 24 October 2018 

Ciurczak, E. (2018). Do you know the No. 1 factor in your child’s academic success. Hattiesburg American. 16 

March 2018. 

Cuevas, G.J. (1984). Mathematics Learning in English as a Second Language: Journal for Research in 

Mathematics Education, 15(2), 134-144. 

Fronk, M. (2020). The 2020-2021 School Year is a Proof Teachers are the Most Important Factor in Student 

Success. 12 May 2020. 

Gafoor, K. A. & Kurukhan, A. (2015). Why High School Students Feel Mathematics Difficult? An Exploration of 

Affective Beliefs. UGC Sponsored National Seminar on Pedagogy of Teacher Education- Trends and 

Challenges at Farook Training College, Kozhikode, Kerala. 19 August 2015. 

Garegae, K. G. (2008). Language in mathematics education: a double jeopardy for second language learners. 

Retrieved on November 10, 2010 from the World Wide Web 

http://www.tsg.icme11.org/document/get/120. 

Garinganao, N. S., & Bearneza, F. J. D. (2021). Algebraic Skills and Academic Achievement in Mathematics of 

Grade 7 Students in a Philippine Chinese School. Philippine Social Science Journal, 4(3), 57-64. 

https://doi.org/10.52006/main.v4i3.396 

Glasersfeld, E. V. (1989). Cognition, Construction of Knowledge and Teaching. Synthesis, 80(1), 121-140. 

https://doi.org/10.1007/BF00869951 

Hall, R., Kibler, D., Wenger, E., & Truxaw, Ch. (1989). Exploring the episodic structure of algebra story 

problem-solving. Cognition and Instruction, 6(3), 223–283 

Hornigold, J. (2019). Making the Most of Bar Modelling. 15 May 2019. 

Hoven, J., & Garelick, B. (2007). Singapore math: Simple or complex? Educational Leadership, 65, 28–31. 

Huat, J. N. C., & Huat, L. K. (2001). Teacher works: Mathematics teachers in primary schools. Singapore: 

Singapore Times Media Private Limited. 

Jarret, D. (1999). Teaching mathematics and science to English-language learners. Northwest Regional 

Educational Laboratory. Online]. Available at http://Nwrel.org/msec/. 

Jitendra, A. K., & Hoff, K. (1996). The effects of schema-based instruction on the mathematical word-problem-

solving performance of students with learning disabilities. Journal of Learning Disabilities, 29, 422-

431. https://doi.org/10.1177/ 002221949602900410 

Kendra, C. (2014). Piaget’s Stages of Cognitive Development. [Accessed: 23 September 2014] available 

at.http://psychology.about.com/od/piagets theory/a/keyconcepts.htm 

Khan, S. (2012). The rise of the tech-powered teacher. Education Week. 

Klein, J. (2014). The Single Most Important Factor in Improving Education: Great Teachers. 8 November 2014. 

Kho, T. H. (1987). Mathematical models for solving arithmetic problems. Proceedings of the Fourth Southeast 

Asian Conference on Mathematical Education (ICMI-SEAMS), Mathematical Education in the 1990’s 

(pp. 345-351). Singapore: Institute of Education.  

Kho, T. H., Yeo, S. M., & Lim, J. (2009). The Singapore Model Method for Learning Mathematics. Singapore: 

EPB Pan Pacific. 

Khongsak, S. (2007). A comparative study of learning outcomes  on  Mathematic  problem  solving  of  times  

of fourth  grade  students  taught  by  KWDL  technique  and ISPT approach. (Master’s thesis). 

Silpakorn University, Nakhon Pathom. [in Thai] [12] 

Khuankawin,I. (2018). Development of Problem Solving Questions of Addition Subtraction Multiplication and 

Division Instructional Package for Fourth Grade Students Using KWDL and Bar-drawing Technique. 

Professional Level Teacher Bansa-e school Yala Primary Educational Service, Area Office 1. 

Klerlein, J. and Hervey, S. (2020). Mathematics as a Complex Problem-Solving Activity. Generation Ready. 



 
TOJET: The Turkish Online Journal of Educational Technology – October 2023, volume 22 Issue 4 

 

Copyright © The Turkish Online Journal of Educational Technology 

220 

Koleza, E. (2015).The bar model as a visual aid for developing complementary/ variation problems. Ninth 

Congress of the European Society for Research in Mathematics Education, Charles University in Prague, 

Faculty of Education; ERME, Feb 2015, Prague, Czech Republic. pp.1940-1946. ffhal-01288480f 

Kusumaningrum, I. M. Wahyu W. (2018). The Use Of K-W-L (Know-Want-Learn) Strategy to Improve 

Students’ Reading Skill in Descriptive Text for the Eighth Grade Students of SMPN 1 Pecangaan 

Jepara in Academic Year of 2017/2018 Indah Kusumaningrum, M. Wahyu Widiyanto Universitas 

PGRI Semarang. Volume 9, No. 1, February 2018  

Magsimbol, B. (2020). PH lowest among 58 countries in math, science – global assessment. Education in the 

Philippines. 9 December 2020. 

Mahidol Wittayanusorn School. (2009). Retrieved from https://www.mwit.ac.th/mwit -eng/index.php 

Mathnasium. (2018). Students Who Love Math Reap Benefits Far Beyond School Years. Feb 8, 2018. 

Matzin, E. S. (2020). Efficacy of the Bar Model Method of Teaching Mathematics to Year 7 Students: Case Study of 

Teachers in Brunei Darussalam. Journal of Educational Issues ISSN 2377-2263 2020, Vol. 6, No. 1. 

Mayer, R. E. (1992). Thinking, problem solving, cognition. New York, NY: WH Freeman/Times Books/Henry 

Holt & Co. 

Meekhamthong, P. (2020). The Development of Mathematics Problem-Solving Skill Packages on Addition, 

Subtraction, Multiplication and Division Base on KWDL Technique for the Third Grade Students. 

Dhammathas Academic Journal. Volume 20. No. 4 October-December 2020. https://so06.tci-

thaijo.org/index.php/dhammathas/issue/view/16896 

Ministry of Science and Technology. (n.d.). Science classroom in university-affiliated school project. Retrieved 

from http://scius.most.go.th/ 

Moschkovich, J. (2005). Using two languages when learning mathematics. Educational Studies in Mathematics, 

64, 121-144. 

Mullis, I. V. S., Martin, M. O., Goh, S., & Cotter, K. (Eds.) (2016). Trend in International Mathematics and 

Science Study. 

Murata, A. (2008). Mathematics teaching and learning as a mediating process: The case of tape diagrams. 

Mathematical Thinking and Learning, 10, 374–406 

Naoyenphon, P.  (2011). The Research of Teaching and learning Mathematics in processing package on the 

experience of Mathematics learning Unit 15 .  

Nonthaburi:  Sukhothai Thammathirat Open University. [in Thai] [8] National Council of Teachers of 

Mathematics. 2009.  

Newell, A., & Simon, H. A. (1972). Human problem solving. Englewood Cliffs, NJ: Prentice-Hall. 

Ng, S. F., & Lee, K. (2009). The Model Method: Singapore children’s tool for representing and solving algebraic 

word problems. Journal for Research in Mathematics Education, 40(3), 282-313. 

Nouri, S.G., Hussein, A.T. and Shaalan, D.A. The Effectiveness of Using K.W.L Strategy According to Modern 

Techniques in Learning Some Basic Skills of the Game of Volleyball for Students. International Journal 

of Psychosocial Rehabilitation, Vol. 24, Issue 04, 2020 ISSN: 1475-7192. 

Nunnally, J. C.  (1959). Test and Measurement. New York: McGraw -Hill. 

Office of the Basic Education Commission. (2008). Basic Education Core Curriculum B.E. 2551 (A.D 2008). 

Bangkok Ministry of Education 

Office of the Teacher Civil Service and Educational Personnel Commission. (2008). Teacher Civil Service and 

Educational Personnel Act. B.E. 2547 (2004) and the Amended Act No. 2 of B.E. 2551 (2008). 

Bangkok Ministry of Education. 

Office of the Education Council. (2009). Proposals for the Second Decade of Education Reform (2009-2018) 

Bangkok Ministry of Education  

Office of the Education Council. (2008). Education in Thailand 2007. Bangkok. Amarin Printing and Publishing.  

Ormrod, J.E., Anderman, E.M., & Anderman, L. (9th Edition). Educational Psychology.Developing Learners. 

Global Edition. 9th Pearson. 

Parungao, R. C. (2021). Manipulative Approach in Teaching Fractions. Interntional Journal of Multidisciplinary: 

Applied Business and Education Research.2(5), 435–447. doi: 10.11594/ijmaber.02.05.08. 

Piemsuk, P. and  Siharak, S. (2019).Developing the Ability to Solve Mathematical Problems by Learning 

Management with the SSCS Model Together with Drawing the Bar Model of Primary 3 (Grade 3) 

Students.International Journal of Advanced Science and Technology.Vol. 29, No. 4s, (2020), pp. 3509-

3515. 

Pimlamat, N. (2007). Learning development in solving problems of Prathomsuksa 5 by using cooperative 

learning TGT technique and the KWDL technique. (Master’s thesis). Silpakorn University,Nakhon 

Pathom. [in Thai] [6]. 

Pitler, H., Hubbell, E., Kuhn, M., & Malenoski, K. (2007). Using Technology With Classroom instruction That 

Works. Bridges-Overdrive. 2nd Edition.  

https://www.mwit.ac.th/mwit-eng/index.php
https://so06.tci-thaijo.org/index.php/dhammathas/issue/view/16896
https://so06.tci-thaijo.org/index.php/dhammathas/issue/view/16896
http://scius.most.go.th/


 
TOJET: The Turkish Online Journal of Educational Technology – October 2023, volume 22 Issue 4 

 

Copyright © The Turkish Online Journal of Educational Technology 

221 

Polya, G. (1957). How to solve it: A new aspect of mathematics method. Princeton, NJ: Princeton University 

Press. 

Rattanosot, P., Hajisalah, S., Piasai, K., Janjaroon, A. and  Panichakarn, K., (2018). A Study Of Mathematical 

Problem-Solving Abilities On Differential Equations By Using A Learning Management of KWDL 

Technique For Undergraduate Mathematics Major Students. Journal of Industrial Education. ISSN: 

1685-3954. 

Reys,  R.E.,  Suydam,  M.N.,  Lindquist,  M.M.,  & Smith, N.L. (1998). Helping Children learn 

Mathematics (5th ed.). Boston: Allyn and Bacon. 

Rovinelli and Hambleton (1977). Index of Item Objective Congruence. 

Samahito, C. (2020). Developing Science and Mathematics Learning Management Competency of Graduate 

Students in Early Childhood Education Using Phenomenon-Based Approach With e-Learning Media. 

Journal of Education. Narusuan University. 03 August 2020. 

Shaw, M. E. (1981). Group dynamics: The Psychology of Small Group Behavior (3rd ed.). New York, NY: 

McGraw-Hill. 

Summart, P. and Viriyapong, N. (2021). Development of Mathematics Learning Activities Using KWDL 

Technique to promote Mathematical Problem Solving Abilities and Learning Achievement on 

Percentage Problem Topic of Grade 6 Students. Journal of Roi Et Rajabhat University 15, no. 1 (April 

28, 2021): 75-86. Accessed June 21, 2021. https://so03.tci-thaijo. 

org/index.php/reru/article/view/240361. 

Sutthirat,  C.  (2009). 80  Student-centered  Learning. Bangkok: Danex Intercorporation.   [in Thai] [3] 

Thawarom,T. and Chaimongkol, S. (2013). Problems of Thai Students In Comprehending English Mathematics. 

Art Journal. Ubon Ratchathani University. Year 9. Issue 2. 2013 

The Institute for the Promotion of Teaching Science and Technology. (2015)  Annual report 2014. Bangkok: 

Author. 

The Institute for the Promotion of Teaching Science and Technology. (2014) Annual report 

2013. Bangkok: Author. 

The Institute for the Promotion of Teaching Science and Technology. (2012). The development and promotion of 

science and technology talents project (DPST). Retrieved from http://dpst.ipst.ac.th/ 

The Institute for the Promotion of Teaching Science and Technology. (n.d.). The enrichment science 

classroom. Retrieved from http://www.dpstcenter.org/esc/ 

Veloo, P. K., & Lopez, R. F. (1994). Drawing diagram and solving word problems: A study of a sample of 

Bruneian primary and secondary school children in mathematics. Proceedings of the Seventeenth 

Annual Conference of the Mathematical Education Research Group of Australasia, 2, 667-674. 

Walker, K. (2005). Problem solving and investigational activities in your classroom (Unpublished report, 

Educational Technology: Bandar Seri Begawan: Sultan Hassanal Bolkiah Institute of Education, 

Universiti Brunei Darussalam).  

Wallas, G. (1926). The art of thought. New York, NY: Harcourt.  

Woolfolk, A. E. (1993). Educational psychology. Boston: Allyn and Bacon. 

Wu, M., & Zhang, D. (2007). An overview of the mathematics curricula in the West and the East. In F. K. S. 

Leung, K, Graf & F. J. Lopez-Real (Eds.), Mathematics Education in Different Cultural Traditions – A 

Comparative Study of East Asia and the West (pp. 181-194). 

Yeap, B. H. (2011). Bar Modeling: A problem-solving Tool. Singapore: Marshall Cavendish Education 

Yeh, C.Y.C., Cheng, H.N.H., Chen, ZH. et al. (2019). Enhancing achievement and interest in mathematics 

learning through Math-Island. RPTEL 14, 5 (2019). https://doi.org/10.1186/s41039-019-0100-9 

http://dpst.ipst.ac.th/
http://www.dpstcenter.org/esc/
https://doi.org/10.1186/s41039-019-0100-9

