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Abstract: The study determined the effect of 3C’s (Contextualization, Communication, and Connection) on the Grade-11 students’ 

interest and problem solving skills in General Mathematics of Sankanan National High School. It employed a pretest-posttest-quasi-

experimental control group design, using a 20-item teacher-made problem solving questions to assess student’s achievement with a 

reliability index of 0.72 and Mathematics interest inventory with a reliability index of 0.86 to assess the students’ Mathematics interest.  

The school has three sections of Grade-11, so one section was assigned randomly as the control group taught using 7E instructional 

model and another section as the experimental group taught using 3C’s. The one-way analysis of covariance (ANCOVA) was used to 

analyze the data collected.  Results of the analysis revealed that the participants of the 3C’s method have significant effect in the 

increase of their Mathematics interest and achievement compared to those participants in the 7E’s.  Hence, the researchers concluded 

that the use of 3C’s as a teaching method is effective in enhancing students’ Mathematics interest and problem solving skills and is 

recommended to be used in the Department of Education for students’ better achievement, communication, and thinking skills for 

global competitiveness.   
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1. Introduction 
 

Mathematics holds a relevant and unique place in the school 

curriculum as it is important for the development of critical 

thinking skills of an individual. But, it is sad to note that 

most of the students are considering mathematics as difficult 

(Gafoor et al, 2015). The reason might be in the method of 

teaching which needs to be studied. Contextualization was 

grounded in a concept that related the transfer of students’ 

skill and motivation; to practice what is in the environment 

which has the potential to increase achievement (Perin, 

2011). It is one of the keys of engaging the students in the 

teaching learning process that made them relate to actual 

environment of learners (Reyes, et al. 2019). 

 

Despite the efforts of the educational leaders to make a 

better result of students’ academic achievement, the 

Philippines still ranked second from the lowest among the 

77 participating countries in international assessment of 

PISA (Program for International   Student Assessment 

2018). However, this can still be remedied. Mathematics 

educators as agents of change can possibly remove students’ 

weaknesses by doing innovations that will make students 

responsible for their learning. Teachers play a key role in 

improving students’ Mathematics performance. Hence, 

innovation might be appropriate, especially if the process is 

participative to increase students’ performance for both local 

and international assessments.  However, it is argued that 

contextualization is not a panacea (Beswick, 2011). As 

pointed out by many researchers, contextual problems do not 

directly make mathematics easier and motivating for 

students (Boaler, 1993; Carraher & Schliemann, 2002). The 

practices of contextualization aim to promote success but the 

learning process is crucial since teachers have the freedom 

to organize and develop instructional materials and 

implement it as curriculum makers (Australian Educational 

Research, 2018). Therefore, there is a need to have 

additional innovations on top of the usual contextualization 

of teaching. Contextualization alone is not enough. There 

may be a gap in the process of contextualization in teaching. 

On the other hand, communication is another important 

medium for students’ learning. If students can communicate 

what they understand, the concepts they learn now can 

benefit them in the future. According to the National 

Council of Teachers of Mathematics (NCTM, 2000), 

“Changes in the workplace increasingly demand teamwork, 

collaboration, and communication”. In addition, there is a 

need for connections of Mathematics topics and concepts 

within and across grade levels, between Mathematics and 

other subjects, and between Mathematics and everyday life, 

this can contribute to make Mathematics understandable, 

enjoyable, and meaningful (Annenberg Foundation, 2017). 

 

Another motivating factor for students to easily learn 

abstract concept is interest. When one is interested in doing 

the application of the concept, it increases their desire to 

learn. Interest is an affective domain that is necessary in the 

learning process. When interest is the ingredient in the 

process of getting knowledge this will result to high 

performance. Interest towards Mathematics learning could 

be considered as a predictor for Mathematics achievement 

(Heinze et al., 2005). Sauer (2012) found that students’ 

interest towards learning is one of the contributing factors in 

successful academic performance. 

 

 In previous studies, mathematical communication and 

connection were used as the dependent variables, however in 

this study, they were used as independent variables as 

mandated by NCTM process standards to explore their 

effects on student’s mathematical understanding. In view of 

the above thought, the researcher coined the methodology 

where almost every necessary steps and factors in teaching 

are incorporated. Lessons need to be connected to every life 

situations, which apply Mathematics learning. Thus, this 

study aims to determine the effect of 3C: Contextualization, 

Communication, and Connection teaching process on Grade 

– 11 students’ interest and problem solving skills. This 

process may hasten and raise the students’ performance in 

the national and international assessment in Mathematics. 
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2. Methodology 
 

Research Design 

This study utilized a  pretest-posttest quasi-experimental 

control group design. The data were collected to determine 

the effect of 3C’s on learners’ mathematical interest and 

problem solving skills. The students answered a teacher-

made assessment instrument with a reliability index of 0.72 

and Mathematics inventory assessment with a reliability 

index of 0.86. 

 

Sampling Procedure 

The sampling was purposive since intact class was used. 

There are only three sections in the grade-11 curriculum of 

Sankanan National High School. Using a fish bowl method, 

the name of the sections was written on a piece of paper and 

then randomly picked, the first pick was the control group 

and the second pick was for the experimental groups. 

  

Participants of the study 

There were two sections with 74 student participants of the 

study, taken randomly from the three sections. The two 

sections randomly assigned as the control and the 

experimental group. 

 

Research Procedure 

In the collection of data, the experimental group of students 

were taught using the 3C’s teaching method. The lesson 

begun with a contextualized story problem as a springboard 

of the lesson. The story problem contained contextualized 

questions. The questions led to the content of the topic. In 

their group, the students answered the problems and 

discussed among themselves. This was the start of the 

communication phase of the 3C’. After their group 

discussion, they were required to present their answer in 

front of the class. This facilitated communication from their 

respective group to the whole class. After the group 

reporting, the teacher corrected misconceptions of the 

students. Then the teacher facilitated the class discussion, 

ensuring student-student and teacher-students discourse. 

After the discussion of the teacher, the connection phase  

commenced by asking the students if they can connect their 

lesson to other Mathematics concepts they have had in their 

previous grade level. After the connection, the students were 

given problem solving tasks as a form of evaluation. The 

cycle is shown in figure 1. 

 
Figure 1: 3C’s Teaching Cycle Model 

 

In the control group, the students were taught using the 7E 

teaching method. The 7E are the following processes: Elicit, 

Engage, Explore, Explain, Elaborate, Extend, and Evaluate. 

These processes were facilitated by the teacher in a teacher-

student discourse. 

 

The students from both groups were given Mathematics 

interest inventory after the posttest. The Analysis of 

Covariance (ANCOVA) was used to analyze the data of 

both Mathematics interest and achievement in the problem 

solving. The ANCOVA was used because both of the classes 

are intact groups. In testing the hypothesis, alpha was set at 

0.05 level of significance. 

 

3. Results and Discussion 
 

Table 1: Mean and Standard deviation of the levels of 

student’s interest 

Group 

Control Group 

7E 

Experimental Group 

3C’s 

Pretest Posttest Pretest Posttest 

Mean 2.48 2.52 2.67 3.27 

Standard deviation 1.98 0.20 0.32 0.28 

Level of Math 

Interest 
Disagree Agree Agree Strongly agree 

Legend: 1.75-1.00: Strongly disagree, 1.76 – 2.50: Disagree, 

2.51-3.25: Agree, 3.26-4.00: Strongly Agree 

 

Table 1 shows the mean of the pretest and posttest of the 

control and experimental groups in Mathematics interest in 

terms of their level. It can be observed that in the pretest, the 

control group has a disagree level with a mean of 2.48. 

However, the result of the posttest has shown an increase in 

their Mathematics interest from disagree to agree with a 

mean of 2.52. While the experimental group, in the pretest, it 

has an agree level in Mathematics interest with a mean of 

2.67 and reached a strongly agree in the posttest with a mean 

of 3.27. It seems that the 3C’s has motivated their interest in 

Mathematics.  

 

Meanwhile, the standard deviation of both groups have 

decreased. The control group decreased from 1.98 to 0.20 

while the experimental group decreased from 0.32 to 0.28. 

The decrease of the standard deviation signified that the 

individual score of the participants became closer to each 

other after their classes. They became homogenous and 

individual scores were clustering towards the mean and have 

consistency of the response to the given questions.  

 

It can be noted also that the control and experimental group 

have changed their perspective in terms of agreeing on their 

interest in Mathematics. Both the 7E and 3C’s teaching 

methods have somehow awakened their interest about 

Mathematics as evidenced by the increased mean of the 

Likert scale survey questionnaire. This may be due to their 

better understanding of the concepts. 

 

Table 2: One-way ANCOVA summary for the students’ 

level of Math interest 

Sources 
Type III sum 

of Square 
Df 

Mean 

Square 
F Sig 

Pretest 0.024 1 0.204 5.641 0.20 

Group 8.384 1 8.384 23.626 0.001 

Error (Within) 2.570 71 0.036   

Total 633.40 74    

*Significant α = 0.05 
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Table 2 shows a summary of the analysis of covariance of 

the level of Mathematics interest. The analysis yielded an F-

ratio of 23.626 with a probability value of 0.001 which is 

less than the critical value 0.05 level of significance. This 

led to the rejection of the null hypothesis that there is no 

significant difference in the respondents’ level of 

Mathematics interest as influenced by the use of 3C’s and 

7E teaching methods. This means that 3C’s has significantly 

increased the Mathematics interest of the participants. 

 

This implies that when 3C’s was used in the classroom 

discussion, students develop Mathematics interest. This 

result confirmed and supported the Contextualization study 

of (Nentwig, et al., 2005). However, interest or enjoyment in 

a course does not necessarily correlate with student learning 

or achievement, although interest might influence 

motivation through intrinsic measures or by increasing self-

efficacy (Glynn & Koballa, 2006). Communication is an 

essential part of mathematics education, a way of sharing 

ideas and clarifying understanding. Through 

communication, ideas become objects of reflection, 

refinement, discussion, and connections. The 

communication process also helps build meaning and 

permanence for ideas, which is beyond extinction (NCTM, 

2000). Through communication, student are provided 

relevant, meaningful content, and allowing students the 

opportunity to reflect on their learning and enables them to 

build connections at various levels and integrate their 

learning in a larger context and interest.  

 

Table 3: Mean and Standard deviation of the level of 

problem solving skills 

Group 

Control Group 

7E 

Experimental Group 

3C’s 

Pretest Posttest Pretest Posttest 

Mean 1.30 30.16 1.62 38.80 

Standard deviation 1.02 12.57 0.83 10.90 

Level of Problem 

solving skills 

Not 

proficient 

Nearly 

Proficient 

Not 

proficient 
Proficient 

 

*** 0-12: Not proficient, 13-24: Low proficient, 25-36: 

Nearly proficient, 37-48: Proficient, 49-60: Highly proficient 

 

Table 3 shows the mean of the pretest and posttest of the 

control and experimental groups in problem solving skills in 

terms of their proficiency level. It can be seen that in the 

pretest, the control group was not proficient with a mean of 

1.30. However, the result of the posttest has shown an 

increase in their performance by becoming nearly proficient 

with a mean of 30.16. While the pretest of the experimental 

group is not proficient also in their problem solving skill 

with a mean of 1.62. However, in their posttest, the 

experimental group became proficient with a mean of 38.30. 

This result is still low because the highest possible score is 

60. The mean is only 63.83% far below the 75% mastery 

level required by the Department of Education. 

 

The standard deviation of both groups have increased. The 

control group increased from 1.02 to 12.57 while the 

experimental group increased from 0.83 to 10.90. The 

increase of the standard deviation showed that the individual 

score of the participants became widely dispersed in their 

posttest. This meant that there was a diverse effect of the 

method on students’ performance in problem solving tasks. 

 

Furthermore, the not proficient level result of problem 

solving skills of the pretest of both groups indicated the 

students lack of skills or competency because they are not 

yet exposed to the content in the course of study. This means 

that the students before the start of the study were not 

equally knowledgeable or had no mathematical ability in 

problem solving in General Mathematics. While the posttest 

result of the control group, which has a nearly proficient 

level, means that the students has already possessed the 

basic skills of the course. To determine which method have 

caused a better effect of the participants’ achievement, 

further analysis was done.  

 

Table 4: One-way ANCOVA Summary for the Problem 

Solving Achievement 

Sources 
Type III sum  

of Square 
Df 

Mean  

Square 
F Sig 

Pretest 150.82 1 7436.46 208.997 0.001 

Group 837.75 1 378.886 10.648 0.016 

Error (Within) 9814.758 71 35.582   

Total 99491.00 74    

*Significant α = 0.05 

 

Table 4 shows a summary of the analysis of the covariance 

of the participants' pretest and posttest achievement scores in 

problem solving tasks. The analysis yielded an F-ratio of 

6.146 with a probability value of 0.016 which is less than the 

0.05 level of significance. This means that the two teaching 

methods are not comparable. This led the researcher to reject 

the null hypothesis. This implies that the mean of the 

posttest score of the experimental group, which is 38.34, is 

significantly higher than the control group where the mean 

score is 30.16.  

 

Furthermore, the result revealed that the use of 3C’s as a 

teaching strategy enhanced the students’ ability to analyze 

and to understand the lesson better. Because the use of 3C’s 

has allowed them to discuss and communicate with each 

other their ideas as they answered contextualized problem 

about the topic of the lesson. 

 

In addition, the 3C’s posed a positive effect on the students’ 

performance because it gave the students avenue to express 

ideas, draw inferences, and contribute their own opinions 

during the discussion whereby they were able to 

communicate in the group their thoughts, explain, draw 

conclusion from the shared ideas in a student to student 

discourse. The students’ participation during the reporting 

stage, allowed them to exhibit their reasoning ability; 

develop their confidence and ability to illustrate 

mathematical ideas. This result confirmed the study of 

(Krause, et al 2016) that contextualization of the course 

content and concepts can improve student motivation for 

learning, and persistence. This study also supported the 

result that communication process build meaning and 

permanence of ideas to enhance academic performance 

(Sammons, 2018). 
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4. Conclusion and Recommendation 
 

Based on the findings of the study, the researchers conclude 

that 3C’s as a teaching method is effective in enhancing 

student’s interest and problem solving skills in Mathematics. 

Therefore, the researchers recommend the use of 3C’s in the 

teaching-learning process in the public schools. Similar 

study may be conducted on other discipline to verify the 

result of the study and for further generalization. 
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