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ABSTRACT  

This study was conducted with the purpose of finding out whether the 

character traits significantly influenced the problem solving analysis skills 
and academic achievement in mathematics of Senior High School students. 

It was a descriptive – survey and correlational study which involved 75 

students, total enumeration was utilized. Questionnaires were availed to 

gather the data needed. Frequency count, percentage, weighted mean and 
chi-square (x2) were employed to arrive at precise and valid results. The 

findings of the study revealed that character traits of students were varied, 

however, majority were satisfactory. They practiced acceptable and 
healthy behaviours in relating with others. Majority of the pupils were 

above average in their level of problem analysis skills in involving problems 

in mathematics. Most of them had achieved an academic achievement of 
satisfactory. They had mastered the skills as per required of them to learn 

in Mathematics. It was found out that character traits significantly 

influenced the problem solving analysis skills and academic achievement 

in mathematics. 
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I. INTRODUCTION 

Solving mathematical problems needs patience, intelligence and understanding. These are character traits 

one should possess to be successful not only in solving mathematical problems but equally important in 

living a peaceful life. Thus, mathematics teachers should try their best to develop the mathematical skill 

processes to be confident that more or less they could be helpful to their pupils’ future life  

Teachers in school are believed to be an important influence on learners (D’assico & Cardar, 2003). 

Their teaching contributes to the development of academic confidence and success. Further, Parkes, 

Guarino & Smith (2012) emphasized that both students beliefs in the ability to learn academic subjects and 

teachers’ ability to motivate and encourage learning affect character traits developed by their students and 

academic performance. It is in this idea that this study was conducted to find out whether character traits 

possessed by students as developed by their teachers influenced also their abilities to solve mathematical 

problems. 

This study is based on the concept that character traits and word analysis skills could influence academic 

achievement. This view is rooted with the belief that the extent to which proper acceptable habits, traits and 

skills are formed is contributory to the success of life, especially in one’s academic growth. This is in 

keeping with the Thorndike’s connectivism theory (1874-1949), where he did not limit himself to the 

association between the stimulus and response. He put emphasis on the responses of the organism. 

Connections mainly occur through learning by selecting and connecting. This theory of connectivism made 

Thorndike formulate laws of learning, where the law of effect was found to be appropriate in explaining 

the concept formulated. 

According to the law of effect, when the organism’s response is accompanied or followed by satisfactory 

state, the strength of the connection is increased. When an annoying state accompanies or follows the 

response, the strength of the connection is decreased. In this study, it means that the more acceptable are 

the character traits of the students and the more satisfactory are their problem analysis skills, it follows that 

they would have higher academic achievement. The poorer are the state of their character traits and analysis 

problem solving skills; it would be expected that it will be accompanied by poorer achievement in school 

academics.  

Further, Houston (2013) shared that the more learners are motivated to learn if they experience something 
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pleasant to their feelings. In other words, as what observation and empirical studies tell us, learners tend to 

learn more effectively and retain the learning longer, if he/she experience pleasant consequences. That is, 

as applied in the study, if favorable character traits and very satisfactory problem solving analysis skills 

made the students feels easy to learn Mathematics, the more they will attain higher achievement because 

they have pleasant experiences. 

In this study, the character traits and problem analysis skills served as the independent variable. They are 

the stimulus that would motivate to make the students feel learning Mathematics easy, thus, academic 

achievement in Mathematics will be increased. The more pleasant experience character traits and problem 

analysis skills will be gained in learning Mathematics; the higher would be the achievement in this 

discipline. 

 

Independent Variable            Dependent Variable 

 

 

 

 

 

 

 
Fig 1. The research paradigm 

 

This study was conducted to determine whether there were relationships among the character traits, word 

problem analysis skills and academic achievement in Mathematics among Senior High school students of 

College of Teacher Education, Laguna State Polytechnic University, Los Baños Campus during the School 

Year 2020-2021. Specifically, it sought answers to the following questions: 

1. What are the levels of the character traits do the students possess? 

2. What are the levels of their problem analysis skills in Mathematics? 

3. What are the levels of their academic achievement in Mathematics? 

Are there significant relationship existing between their levels of character traits and levels of their 

problem analysis skills in Mathematics; and character traits and levels of their academic achievement in 

Mathematics? 

This investigation was limited to determine whether there were relationships among the character traits, 

word problem analysis skills and academic achievement in Mathematics among Senior high school students 

of College of Teacher Education Los Baños Campus, during the School Year 2020-2021. Furthermore, it 

should determine what implications to Mathematics enhancement program should be drawn from the results 

of the study. 

II. METHODOLOGY 

The descriptive-correlational method of research will be applied in this study. This will be the most 

appropriate method or research because the main intention of this study is to find out whether there will be 

a significant relationship among the character traits, word problem analysis skills and academic 

achievement in Mathematics among public secondary school students. It will be supported by Paler- 

Calmorin and Calmorin (2010) that if the main intention of the study was to make a survey to determine 

the existing status of the phenomena investigated, descriptive- survey could be the most suitable research 

design especially if according to Sevilla et. al. (2012), the study was not concerned of the causes why the 

existing situations happened. 

As further emphasized by Paler- Calmorin and Calmorin (2010), this kind of research design was 

appropriate if the intention was to determine how a variable influences the other wherein relationships 

described whether the relationship was perfect, very high, high, moderate, slight or negligible. Hence, if 

relationship exists, the influenced of the other variable to another would be determined. 

The 75 respondents of the study came from the senior high school students enrolled in College of Teacher 

Education, Los Baños Campus, Los Baños, Laguna. Inasmuch as the population is small, total enumeration 

was used. No sampling technique should be applied as suggested by Paler-Calmorin and Calmorin (2010). 

There were three instruments which were used in this study. These were the Academic achievement in 

Mathematics, Character Traits and Word Problem Analysis. 

Academic Achievement in Mathematics. This was an official document used by the DepEd in gathering 

the average grades of the secondary students by grading period.  The researcher prepared a copy of the 

grading sheet to collect the grades in Mathematics during the first and second grading periods of the present 

school year. The average grade of the students from first grading and second grading was taken to represent 

the other variable of the study which was the academic achievement in Mathematics.  The grades were 

described as Excellent/Very Satisfactory (86 and above); Satisfactory (80 to 85); Fair (75 to 79) and Needs 

Improvement (74 and below). 
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Character Traits Questionnaire. This instrument was designed to determine the qualities possessed by the 

secondary school students as manifested like being intelligent; decisiveness, self-confidence, initiative and 

the like. This trait was evaluated and scored above satisfactory (8 above); satisfactory (5-6) below 

satisfactory (4 below). 

Word Problem Analysis skills. This is instrument was designed determine the word problem analysis 

skills of the secondary students. This instrument was composed of 50 items where in the students are going 

to analyze the story problem; what are the given data in the story problem; what Mathematical operation to 

use and how to apply the appropriate computation to arrive to the correct answer. The scores of the students 

was categorized into three (3) levels namely above average, average and below average.  

There were steps followed in conducting and validating the research instrument which was the Academic 

Achievement in Mathematics. It started with content validation whereby documentary analysis of the 

teachers’ manual and students’ textbook were done considering the topics or subject matter content to be 

covered during the duration of the study. In this step, it was found out that there were 7 objectives covered 

within the period of the study and it was taught within the 26-day period. This was actually during the first 

and second grading period. Based on the survey of the topics to be covered, a table of specification was 

then developed and prepared to be consulted to the experts in teaching the subjects. The experts considered 

here were the mathematics teachers who had been teaching the subject for more than 5 years. Then, it was 

referred to the adviser who was also an expert in the field of Mathematics. 

During the construction of the items, the suggestions of the panel that at least 100 percent allowance of 

the items were followed. This was done in order to ensure that there were enough items retained after the 

item analysis or first trial run. 

These 50 items were then prepared as the first manuscript of the instrument. It was submitted for face 

validation. To reinforce the face validation of the instrument this was submitted for item inspection to three 

Mathematics teachers. This was done to ensure that the items were well presented and that the items were 

relevant, suitable and appropriate to the objectives as presented in the Table of Specification. Inter-judge 

consistency was followed wherein, at least two (2) out of the three judges or evaluators of the items had 

agreed with the items as with reference of the criteria set.  

The sample of manuscript validation of the items inspected. All items which were accepted became the 

items of the next manuscript prepared. It was prepared to be tried out to a sample comparable to the target 

population. The try out was done to the other group of students who were not involved in the study. Then 

it was scored ready for item analysis. This was done because according to Ferguson (1989) as cited by 

Fraenkel and Wallen (2007), high validity and reliability can be built into the instrument in advance through 

item analysis.  

The technique of item analysis used in this study was U-L Index Method. This technique was advanced 

by John Stocklein (1957) as cited by Calmorin and Calmorin (2007) to be a technique which is appropriate 

for test whose criterion was measured along a continuous scale like achievement test scores. The researcher 

followed the steps to be employed in using this technique and the results contained the two summary of the 

item analysis showing the item number; the frequency percentage/proportion of the upper 27 percent and 

lower 27 percent where the difficulty Index (df) and Discrimination Index (Ds) were calculated. 

The calculated indices served as the deciding factor whether to retain or discard an item. Items with 

difficulty indices within .20 to .80 and discrimination indices within .30 to .80 were retained. The Chung-

Tee-Fan Item Analysis Table was used to obtain the discrimination indices of the interpreted using Ebel’s 

“rule of thumb” (Stanley & Hopkins, 1972). 

Below is the Chung-Tee-Fan Item Analysis: 

 
TABLE I: CHUNG-TEE-FAN ITEM ANALYSIS 

Index Discrimination  Evaluation 

0.40 and up  Very good item 

0.30-0.29  

Reasonably good item 

but possible subject to 

improvement 

0.19 7  
Poor item, to be rejected, 

improve or revised 

 

As the result of the item analysis, there were thirty (30) items which were, improved and accepted; the 

researcher prepared the final manuscript for the second run or final test administration. This was the 

process whereby the test was evaluated for its test reliability. 

In this study, the internal-consistency method particularly the split half procedure was availed to 

estimate its reliability. The test in this method was administered once, but the test items were divided into 

two halves. The scores obtained in two halves were correlated. The result was the reliability coefficient 

for a half test. In this study, the reliability of the whole test was 0.92. the “r” value obtained was very 

high, hence the test was valid. Inasmuch as the test was found valid and reliable, the final manuscript of 

the instrument was produced in enough copies to the number of subjects of the study considered in this 

investigation. 
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Procedure in the Administration of the Instrument. After the test was found valid and reliable, the final 

manuscript was produced in enough copies ready to be administered to the final respondents. To ensure 

the consistency of giving instructions, the researcher personally administered the test. The subjects of the 

study were assured that whatever were the scores they may have obtained, this may not affect their 

classroom performance in Mathematics.  

Procedure in Tabulating the Results. After the test was administered, they were gathered and scored. 

Then, the scores were organized ready to be treated with appropriate statistical tools as asked in the sub-

problems. 

Statistics were used to interpret and analyzed data gathered. 

In subproblem numbers 1, 2 and 3 the statistical tools used were frequency count and percentage with 

the formula: % =   f/N × 100 where % stands for percentage; f for frequency and N is for number of cases. 

For subproblem number 4, chi-square (X2) test was used to determine relationships among the character 

traits, word problem analysis skills and academic achievement in Mathematics, with the formula: X2 = (O-

E)2/E, where X2 is the Chi-square Test, O is the observed frequency and E is the expected frequency. 

III. RESULTS AND DISCUSSIONS 

Table II presents the data gathered about the levels of the character traits possessed by the 75 Senior 

High School student respondents. Frequency counts and percentage are the statistical tools employed. 
 

TABLE II: LEVELS OF CHARACTER TRAITS AMONG GRADE 10 STUDENTS N=20 

Level of character traits Frequency Percentge 

Above satisfactory 29 38 

Satisfactory 38 51 

Below satisfactory 8 11 

Total 75 100 

 

Character traits are categorized into three (3) levels. These are Above Satisfactory, Satisfactory and 

Below Satisfactory. Data show that 29 or 38 percent possessed above satisfactory level of character traits. 

These indicate that the scores they obtained were 8 and above. It means that this group of students possessed 

character traits greater than what are expected of them. As explained by Esmer (2007) they have personal 

qualities that manifest their above average intelligence, decisiveness, self-confidence initiative and the like. 

As supported by Payne, (2007) they are students who possessed very good personality with character traits 

highly acceptable to their peers, teachers and parents. 

Further, there are 38 or 51 percent of the senior high school students respondents who belonged to 

satisfactory level of character traits. It indicates that their scores are within the values of 5 to 6. This means 

that they had possessed character traits in an average level as expected of them. As explained by Hurlock 

(2010), they are people whose personal qualities meet the required standard as expected of them by people 

around them. They have pleasant personality because of their patience, understanding and warmth. They 

don’t find difficulty in adjusting to people of varied personalities. 

Lastly, eight (8) or 11 percent possessed below satisfactory level of character traits. As emphasized by 

Lester (2007), they need improvement to appear acceptable to majority of the people in their school 

environment. They needed to be more decisive in making decisions as well as improve their self-confidence. 

Generally, it indicate that majority of them have Satisfactory level of character traits, they possess 

personal quality laden of values that meet the standard requirement expected of them at their age level. 

They manifest character of a person worthy of respect and acceptance. 

Table III has the data presenting the levels of problem solving analysis skills in Mathematics among the 

Senior High School students.  

 
TABLE III: LEVEL OF PROBLEM SOLVING ANALYSIS SKILLS OF GRADE 10 STUDENTS IN MATHEMATICS 

Level of problem analysis skill Frequency Percentage 

Above average 

(15 & above average) 
54 72 

Average 

(6 to 14 Scores) 
21 28 

Total 75 100 

 

It is indicated in the table that of the 75 students involved in the study, 54 or 72 percent belonged to 

above average level. This result recorded the scores of 15 & above on the achievement test given about 

analyzing word problem in Mathematics. It means that this group of students obtained mastery about the 

necessary skills expected of them in solving Mathematical problems. They are equipped with the necessary 

mathematical concepts and ideas as well as analysis skills in solving Mathematical problems. As Ebels 

(2010), described, they are learners who are prepared to move on to the higher learning skills. They 
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manifested the ability to solve more complicated problems in Mathematics. 

Moreover, there are 21 or 28 percent of the 75 students who obtained average and Below level of problem 

solving analysis skills. They are students whose scores were 14 and below. They moderately master the 

necessary knowledge, skills and values expected of them to master as required in their grade level. Ebel 

(2006) described them to be learners who need more coaching because they were not able to master the 

mathematical skills they should learn as expected of them. As supported by Ruly (2007), they are students 

who needed to undergo remediation or help in order for them to reach the mastery level expected of them. 

In summary, the levels of the students respondents in analyzing word problems were above average. 

Most of them meet the necessary knowledge and skills as per required of them. It is also a gentle hint that 

mentors should take good care of their everyday lessons not only to maintain their skills but to go beyond 

to obtain excellence. But then, as Cruickshank, et al (2015) reminded, teachers should be creative and more 

adaptable, that while helping those above average students they should not neglect the group that fall 

behind. Teachers should try to maintain balance so that as the best students go on to excellence so are the 

poor ones moving towards what are expected of them to master on the grade level they are presently i n. 

After all, teachers teach word problem analysis skills so that students would understand problems for them 

to analyze, what are they about, and to arrive on the appropriate computation to arrive to reach the correct 

answer. 

Table IV presents the data gathered about this subtopic by gathering the academic grades of the student 

respondents. The levels are categorized into Outstanding, Very Satisfactory, Satisfactory, Fair and Needs 

Improvement. Frequency counts and percentage are utilized to treat the data gathered. 

 
TABLE IV: LEVELS OF ACADEMIC ACHIEVEMENT IN MATHEMATICS 

Level of Academic Achievement Frequency Percentage 

Excellent/Outstanding 
(91 & above) 

52 69 

Very Satisfactory 
(86 -90) 

20 27 

Satisfactory 

(75-79) 
2 3 

Fair 

(75-79) 
1 1 

Need Improvement 
(74 & Below) 

0 0 

Total 75 100 

 

Data revealed that fifty two (52) or sixty nine (69) percent obtained a grade of 91 and above describing 

him to be on Outstanding academic achievement in Mathematics. Ebel (2010) describes him to have 

mastered the knowledge and skills taught in their Mathematics class within that period of time. He needs 

no coaching, and could even work in advance Mathematics lessons required in the class. 

Records also show that twenty (20) or 27 percent obtained grades between 86 to 90. They are described 

to have obtained Very Satisfactory achievement level. It means that they are above average on their 

learnings related to the topics discussed in Mathematics within the period of time. They had learned the 

lessons more than what are expected of them. 

Further, 2 or 3 percent of the students obtained academic achievement level of Satisfactory. This 

indicates what they had mastered the learning skills as per required. 

It also means that they need to work an extra mile to obtain the highest grade toward excellence. As Ebel 

(2010) describe they just meet the requirements. They mastered only skills on the average level. 

Furthermore, there are 1 or 1 percent whose academic achievement in Mathematics was on Fair level. It 

indicates that their grades were between 75 to 79. This achievement denotes more needed work to obtain 

better grades. These children did not master the required Mathematical skills expected of them. They fall 

short to meet the required expected achievement about the skills they should master. 

However, it was noted that nobody of the respondents were found to belong to Needs Improvement 

Level. It means that nobody failed in Mathematics. 

 
TABLE V: DATA SHOWING SIGNIFICANT RELATIONSHIP AMONG LEVELS OF CHARACTER TRAITS, PROBLEM SOLVING ANALYSIS 

SKILLS AND ACADEMIC ACHIEVEMENT IN MATHEMATICS 

 

 

Variables Df Tabular X2 .05 Obtained X2 Decision {.05 

Character Traits  
VS 

Word Problem Analysis 
Skills 

 

2 

 

5.99 

 

13.42 

13.42 > 5.99 
Reject Ho 

Significant 

Character Traits 

VS 
Academic Achievement in 

Mathematics 

 
4 

 
9.488 

 
24.112 

24.112 > 9.488 
Reject Ho 
Significant 
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Table V has the data concerning the presentation whether there is a significant relationship among the 

students’ level of character traits, problem solving analysis skills and their academic achievement in 

Mathematics. Chi-square (X2) test was employed to treat the data gathered. This was constructed at .05 

level of confidence. 

It is noted in the results that with the variables concerning character traits and problem-solving analysis 

skills, the obtained chi-square (X2) test value was 13.42. Tested at .05 level, with df equals 2, the required 

X2 tabular value is 5.99. The computed chi-square (X2) test value was 13.42. This was greater than 5.99, 

thus, it means that these two variables are significantly related with each other. It indicates that the better 

the character traits of the students, the higher would be their problem solving analysis skills. This is true 

because as Alkin (2007) emphasized, to analyze and solve a problem, it needs patience, understanding and 

intelligence. Mathematical problems needed individuals who have patience to understand what were asked 

about as well as intelligence to compute correctly to arrive to the required answer. 

Furthermore, with regards to whether there exist a significant relationship between character traits and 

academic X2 value obtained is 24.112. At .05 level with df equals 4, the required value of significance is 

9.488. The computed X2 value of 24.172 is greater than the X2 tabular required value, thus the null 

hypothesis was rejected. It simply means that there is a significant relationship between these two variables. 

The better the character traits possess by the students, the higher would be their academic achievement in 

Mathematics. As what Bucu (2008) has cited school achievement regardless of what academic subjects 

they are, it needed patience, understanding and intelligence to achieve high. These character traits are 

contribute to one’s success. In fact as Gregorio (2009) has added, if an individual is warm he knows how 

to listen and be quit. Being quit they became modest, open o suggestion and honest. These character traits 

as he emphasized add more confidence to achieve higher in any endeavour in life. 

Taken together data show that there was a significant relationship between character traits and problem 

solving analysis skill. It also proved that there is a significant relationship between character traits and 

academic achievement in Mathematics. There is a significant correlations existing among these three 

variables. They are affecting one another. 

 

IV. CONCLUSIONS AND RECOMMEDATIONS 

There was a significant relationship that existed between character traits and problem solving analysis 

skills of the Grade 10 students. This was also true between their character traits and academic achievement 

in mathematics. There were significant relationships among these variables. The better the character traits, 

the higher would be the problem analysis skills and academic achievement in mathematics of the students. 

Based on the results, it is recommended that school administrators could use the results as a reference 

what issues to discuss during teachers’ in-service trainings to help improve the skills of the teachers in 

employing different strategies in teaching solving word problems; mathematics teachers are encouraged to 

use the data gathered to serve as their basis in improving their techniques and strategies in teaching the 

learning area; students of Mathematics would be inspired to learn the lessons motivated by the character 

traits demonstrated like patience and good preparation of their teachers teaching this learning area, and 

researchers could use the related literatures and studies to serve as their reference if ever they wanted to 

undergo related studies focused in this subject area. 
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