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Abstract 

 

Teachers’ understanding of arithmetic Pedagogical Content Knowledge (PCK) is key for 

effective math instruction. It has a significant impact on students’ learning outcome, especially 

in problem-solving. Research suggests that the success of students in tackling word problem is 

greatly influenced by effective teaching methods. Hence, using quantitative descriptive design, 

this study collected and measured data on teachers’ arithmetic PCK and students’ achievement 

in word problem-solving of Southern Cebu Districts. Fifty teachers and fifty students answered 

the survey and test questionnaires. Results indicated that most of the teachers were female 

(92%), aged 44-50 (26%), as well as the aged 51-above (26%), and designated in Teacher III 

position (46%). Teachers exhibited high confidence in their arithmetic pedagogical content 

knowledge, particularly in using varied teaching strategies, appropriate examples, and 

assessment practices. However, they faced challenges in real-time lesson adjustment, in-depth 

mathematical understanding, promoting higher-order thinking, and integrating digital tools 

due to structural, training, and resource constraints. It shows the students' performance, 

revealing that majority of them (50%) performed at the poor level (60-65) score range, 

representing the highest frequency (25) among all categories. This was followed by the students 

who achieved satisfactory performance (22%), fairly satisfactory (16%), and very satisfactory 

(12%). Notably, no attained the outstanding level (91-100). On the other hand, the  teachers’ 

high Arithmetic Pedagogical Knowledge (PCK), students’ word problem-solving performance 

remained low, indicating a gap between instructional competence and learner achievement. 

This study recommends enhanced teacher training, integration of technology-supported 

instruction, and learner-centered interventions to improve students’ word problem-solving 

skills.  

 

Keywords: Teachers’ arithmetic pedagogical content knowledge, students’ achievement in 

word problem-solving, descriptive design.     
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Introduction 

 

Pedagogical Content Knowledge concerns the extent to which a teacher can anticipate 

that learners will misconceive the content and select suitable representations or explanations 

and methods of teaching designed to meet particular requirements of the content. It really 

comes down to understanding what to teach and how to do it in a way that makes sense to 

students (Main, 2023). Arithmetic is the basic branch of mathematics that involves numbers 

and their operations, addition, subtraction, multiplication and division, and understanding of 

the operations effect on quantities (Siegler et al., 2015). Students’ achievement of word 

problem-solving is the capacity of the learners to properly interpret, represent, and solve 

mathematical word problems using the appropriate strategies and reasoning skills. This 

achievement is frequently measured by assessments that assess the accuracy of problem-

solving, understanding, and application of mathematical concepts by students (Doe, 2015).  

Educational experts highlighted the significance of Pedagogical Content Knowledge 

(PCK) of teachers in supporting student achievement and how "effective teaching in 

mathematics is deeply rooted in teachers understanding how the student learns" (Miller, 2021). 

Recent studies have shown that students taught by teachers with high levels of Pedagogical 

Content Knowledge (PCK) demonstrate significantly better performance in solving word 

problems compared to those taught by teachers with lower Pedagogical Content Knowledge 

(PCK) (Baker et al., 2021). Furthermore, it has been revealed by a report published by the 

National Council of Teachers of Mathematics (NCTM) that there is a direct need for 

professional development programs that can focus on how to improve the Pedagogical Content 

Knowledge (PCK) of the teacher to achieve better student learning outcomes in mathematics. 

This study highlighted that the effectiveness of PCK in the teaching of word problems includes 

having a deep understanding of problem difficulty, being flexible in strategy, using appropriate 

drawings, and practicing formative assessment. The Department of Education (DepEd) also 

points out the importance of good comprehension skills in attaining academic success in its K 

to 12 guidelines document (DepEd, 2016), where it is postulated that good comprehension will 

result in better performance in mathematics.  

Over the last decade, the Philippines has performed poorly, consistently, in 

Mathematics as revealed in the results of the PISA (2015 - 2024), an international student 

assessment program (OECD, 2024). However, despite the effort to improve the educational 

outcomes, only 16% of Filipino students demonstrated at least level 2 proficiency in 

mathematics, which is far from the Organization for Economic Cooperation and Development 

(OECD) average of 69%, especially in areas such as word problem-solving and arithmetic 

(OECD, 2024). Specifically, inadequate Pedagogical Content Knowledge (PCK) among 

teachers leads to ineffective instructional practices, which in turn hampers the ability of 

students to understand and solve word problems (Gonzalez et al., 2020). The Trends in 

International Mathematics and Science Study (TIMSS) shows that the Philippines ranked dead 

last among 58 participating countries in 2019; students have an average score of 297 in 

mathematics, which fell below the international average of 500 (TIMSS, 2019). To remediate 
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this deficit, it is important that professional development programs for teachers are aimed at 

enhancing their Pedagogical Content Knowledge for mathematics (PCK), particularly in 

regards to problem-solving techniques (Goos, 2017).  

The purpose of the study is to identify the arithmetic Pedagogical Content Knowledge 

(PCK) of the teachers and the achievement of the students in word problem solving. This study 

aims specifically at addressing the problem of how inadequate the Pedagogical Content 

Knowledge (PCK) among teachers leads to ineffective instructional practices, which in turn 

hamper the ability of students to understand and solve word-problems (Gonzales et al., 2020). 

To identify the specific aspects of Pedagogical Content Knowledge (PCK) that impact student 

performance, this study aims to contribute evidence-based findings to mathematics education 

that can be utilized in teacher training and professional development efforts. Ultimately the 

findings will aid educators in improving their teaching strategies to improve student 

performance in mathematics and strengthen their skills in understanding mathematical word-

problem (Baker et al., 2021). 

 

Methodology 

 

Design 

         The research design used was descriptive. This design is appropriate for the study because 

it aims to systematically describe the current status of both teachers’ arithmetic Pedagogical 

Content Knowledge (PCK) and students’ success in solving word problems. It was utilized to 

collect data on teachers’ arithmetic Pedagogical Content Knowledge (PCK) and students’ 

word-problem solving to describe trends, distributions, or levels as they naturally occur in 

classroom settings (Creswell & Creswell, 2018). This study aims to describe what exists but 

does not test whether one variable influences another (Creswell & Creswell, 2018). It focuses 

on presenting and summarizing existing conditions rather than statistical associations between 

variables. The adapted survey questionnaires on teachers’ level of arithmetic Pedagogical 

Content Knowledge (Delfin, 2020; Patalinghug & Arnado, 2022) and on students’ performance 

in word problem-solving (DepEd, 2021) developed Grade 6 Math modules, were used.   

 

Flow of the Study 

 

This study followed the IPO (Input, Process, and Output) method. The inputs of the 

study included teachers in terms of their age, sex and designation. Furthermore, it also included 

teachers’ arithmetic PCK in terms of teaching strategies, subject matter knowledge, assessment 

methods and resources. This study was grounded with a descriptive design. Thus, this study 

aiming to contribute to the field of mathematics education by providing evidence-based 

insights that can guide teacher training and professional development.   
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Environment 

 

The study was conducted at the selected elementary schools in the District of Alegria, 

Malabuyoc, Ginatilan, and Samboan in the Province of Cebu, Philippines. These schools are 

located in the southwestern part of Cebu, consisting mostly rural and semi-urban communities; 

hence, the schools varied in resources and teaching methodologies. Many of these schools are 

not equipped with a variety of teaching resources which may have made it difficult for teachers 

to employ effective teaching strategies for teaching arithmetic problem solving. Although 

Pedagogical Content Knowledge (PCK) includes comprehensive knowledge of the material to 

be taught and the most effective ways to teach the material in question, lack of adequate 

teaching resources and professional development opportunities within the corresponding 

districts might have or could have impacted the ability of the teachers to teach mathematical 

concepts effectively. Even when teachers exhibit strong arithmetic Pedagogical Content 

Knowledge (PCK) the inadequacy of teaching materials and situational limitations can make 

the actual implementation of the latter knowledge in classroom non-practical. This context 

assists in understanding the reason why students would not achieve the expected results in 

solving word problems in direct proportion to teacher-reported levels of arithmetic PCK. 

Therefore, instructional and environmental factors could have affected student performance 

and understanding. The results highlight the importance of specifically training teachers and 

providing them with better access to instructional materials to enhance the delivery of effective 

problem-solving instruction in these learning settings. 

 

Research Participants 

 The study targeted 50 Grade 6 teachers and students chosen from the schools in Alegria, 

Malabuyoc, Ginatilan and Samboan in the southern part of 

Cebu Province. This paper aimed to determine the arithmetic Pedagogical Content Knowledge 

(PCK) of the teachers and the manner in which the students can solve word problems. The 

number of elementary teachers and students was set at 50 each. Appendix A contains the 

inclusion criteria for participants as follows: the teachers should be currently teaching students 

in Grade 6; they should have a formal teaching certificate, such as the Licensed Professional 

Teacher (LPT); and they should have a strong grasp or the exposure to Pedagogical Content 

Knowledge (PCK) pertinent to teaching arithmetic by attending professional development 

programs, workshops, and/or courses that concentrate on teaching mathematics. Additionally, 

only those teachers who were actively teaching arithmetic and involved in word problem-

solving activities as part of their daily curriculum were included. 

 

The following requirements for students were included in the study: they must be 

enrolled in grade 6 during the academic year of the study; they had to participate in the study, 

either directly or with parental consent; and they must have an attendance record showing 

participation in at least 75% of math classes during the study period.  The sampling technique 
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that was employed in this study is simple random sampling. Simple random sampling provides 

all members of the population with equal opportunities to get chosen (Creswell & Creswell, 

2018). This technique makes the sample objective and reflective of the population at large 

which is essential in the context of making valid generalizations. Simple random sampling was 

also used in this research to sample out teachers and students respectively, assess teachers’ 

Pedagogical Content Knowledge (PCK) in arithmetic and students’ performance. This 

approach helps in eliminating the selection bias and the objectivity of the data collection 

process is increased (Fraenkel et al., 2019). 

  

Research Instrument 

 

The researchers applied two tools to collect the data: a survey questionnaire for teachers 

and a word-problem solving test questionnaire for students. The survey questionnaire was a 

structured data gathering instrument comprising closed-ended or scale questions to harbor 

quantifiable and numerical data from a huge sample (Creswell & Creswell, 2018). The word-

problem solving test questionnaire was a structured evaluation instrument that proved to 

measure the qualities of learners in deciphering, analyzing, and handling mathematical issues 

that were introduced to them either in verbal or written form (DepEd, 2016).  

A survey questionnaire of teachers involved in the study had two parts. Part I required 

the profile of the participants concerning age, sex, and the designation of the teacher. Part II is 

an adapted questionnaire for the teacher’s level of arithmetic Pedagogical Content Knowledge 

(Delfin, 2020; Patalinghug & Arnado, 2022). The questionnaire consisted of four sections. The 

first section discussed the teaching strategies, the second section discussed the subject matter 

knowledge, the third section discussed the assessment methods, and the fourth section 

discussed the resources of the teachers. It consisted of 40 statements, which the participants 

were asked to rate using 5-point Likert scale: strongly agree (5), agree (4), neutral (3), disagree 

(2), and strongly disagree (1). Teachers took approximately 20 minutes to answer the survey 

questionnaire.  

The students’ test questionnaire also consisted of two parts. Part I asked for the profile 

of students in terms of age, and sex. Part II was an adapted word problem-solving test 

questionnaire for students, developed from Grade 6 Math modules (DepEd, 2021). The test 

questionnaire comprised of shuffled word problems that has addition, subtraction, 

multiplication and division. It contained of 20 questions, which participants were asked to 

answer within 2 hours.    

 

Data Collection Procedure 

Preliminary Procedures 

 

The following preliminary preparations were followed to ensure the accuracy of data 

gathering. First, the researcher presented the survey questionnaires and the word-problem 
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solving test questionnaires to the panel of examiners in Cebu Technological University-

Malabuyoc Extension Campus for critique. Second, the researchers prepared a transmittal letter 

to be signed by the research chairman of CTU-Malabuyoc. The researchers also personally 

submitted the letter to the offices of the Principals of the selected elementary schools in Alegria, 

Malabuyoc, Ginatilan, and Samboan for approval to administer the survey questionnaires and 

test questionnaires to the participants of the study. The researchers then distributed the survey 

questionnaires to the teachers and word-problem solving test questionnaires to the students 

using stratified random sampling.    

 

Data Gathering 

 

Data on the teachers’ arithmetic Pedagogical Content Knowledge were collected 

through printed survey questionnaires, and students’ achievement in word-problem solving 

was collected through a test questionnaire. The researchers secured ethics clearance from each 

chosen elementary schools in Alegria, Malabuyoc, Ginatilan, and Samboan located in the 

southern part of Cebu Province. This was done to safeguard the participants and the data from 

any threats. Transmittal letters were sent to the concerned authorities to request approval for 

the distribution of the survey and test questionnaires. A participant information sheet and a 

participant consent form were given to the participants to inform them of the nature of the study 

and other relevant information. The study observed confidentiality in collecting, transporting, 

storing, processing, interpreting, reporting, publishing, and destroying data. Dialogue was 

conducted with the campus administrators and research directors for the smooth retrieval of 

the questionnaires. Data gathering will be performed on the third week of September 2025. 

Teachers will have 20 minutes to finish the survey questionnaire and the students will take 2 

hours to complete the test questionnaire. After the participants have complete the 

questionnaires, the data will be tabulated, analyzed, and interpreted using acceptable statistical 

methods to meet the study's objectives. 

  

Ethical Consideration 

 

The researchers ensured high levels of confidentiality and adherence to ethical 

standards throughout the process as a way of ensuring the security of the personal information 

and record of the participants. Participants will be informed that their participation is entirely 

optional, and that any data collected will be used purely for academic reasons. The researchers 

will inform the participants about the study’s goals, the data being gathered, and its academic 

applications. Furthermore, physical papers will be routinely disposed of after processing to 

prevent sensitive information leaks. 

 

Treatment of Data 

The following statistical treatments were used in this study. 
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Weighted Mean. This was utilized to measure the teachers’ arithmetic Pedagogical 

Content Knowledge. 

Ratio Scale. This was used to measure the students’ achievement in word problem-

solving. The score of each student represented the number of correctly solved problems. The 

test scores had equal intervals and a true zero-point, where a score of zero signified no correct 

responses.    

Scoring Procedure 

The scoring procedure used in interpreting the arithmetic pedagogical knowledge of the 

teachers is indicated below. 

 

A. Teachers’ Arithmetic Pedagogical Content Knowledge  

 

 

B. Students’ Achievement in Word Problem-Solving Test Ratio 

     5           Strongly Agree         4.20 – 5.00 Indicates a very high level. Teachers 

shows a deep arithmetic understanding, 

effective strategies, and strong 

awareness of learner needs. 

     4        Agree                3.40 – 4.19 Indicates a high level of knowledge. 

Teachers demonstrate  solid arithmetic 

pedagogy and effective strategies, with 

only minor areas for improvement. 

     3       Neutral               2.60 – 3.39 Indicates a moderate level. Teachers 

have a reasonable but inconsistent grasp 

of arithmetic pedagogy, highlighting the 

need for targeted training. 

     2          Disagree             1.80 – 2.59 Indicates a low level of PCK. 

Teachers show gaps in arithmetic 

content or pedagogy that may hinder 

effective instruction.  

     1                   Strongly             1.00 – 1.79 

     Disagree 

Indicates a very low level of PCK. 

Teachers struggle with both arithmetic 

and pedagogy and require substantial 

support and training. 

Raw 

Score 

(out of 

120) 

Transmuted 

Score (out of 

100) 

Score 

Range 

(%) 

Categorical 

Response 

Verbal Description 

 

114-120 
 

95-100 
 

91-100% 
 

Outstanding 

 

Learner demonstrates very high 

to exceptional understanding 

and mastery  of the 

competencies. 
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Results and Discussion 

 

This section contains the data of the study. The acquired data were assessed and 

examined in this chapter. There are a total of 11 tables in this chapter, as follows: Table 1 

presents the teachers’ demographic profile; Table 2 displays the teachers’ arithmetic PCK in 

terms teaching strategies; Table 3 displays the teachers’ arithmetic PCK in terms of subject-

matter knowledge; Table 4 presents the teachers’ assessment methods; Table 5 presents the 

teachers’ arithmetic PCK in terms of resources. In the Table 6 displays the demographic profile 

of the students; and Table 7 displays the students’ achievement in word problem-solving. 

 

Profile of the Teacher Participants 

 In this study, the demographic profile of the teachers was described in terms of age, 

sex, and teacher’s designation. 

 Table 1 reflects the demographic profile of the teachers. 

 The two largest age groups were the 44-50 and 51 and above. In these two brackets, the 

highest frequency was 13, representing 26% of the total population. The majority of the 

teachers are female, composing 92% of the population, with a frequency of 46. Nearly half of 

the teachers are Teacher III, making up 46% of the population with a frequency of 23, implying 

that most of the teachers are experienced enough to be very competent in their respective roles. 

On the other hand, only a small group of 5 teachers (or 10%) are in the youngest age bracket 

(23-29). 

102-113 85-94 81-90% Very 

Satisfactory 

Learner demonstrates high level 

of understanding of the 

competencies. 

 

90-101 

 

75-84 

 

71-80% 

 

Satisfactory 

Learner demonstrates adequate 

to basic understanding of the 

competencies. 

84-89 70-74 66-70% Fairly 

Satisfactory 

Learner demonstrates limited 

understanding of the 

competencies. 

 

72-83 

 

60-69 

 

60-65% 

 

Poor 

Learner has not demonstrated 

the minimum level of 

understanding of the 

competencies. 
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Table 1 

Profile of the Teachers 

(N= 50) 

    Frequency      Percentage 

             

 

The age bracket of 44-50, along with the age group of 51 and above generally fall into 

the categories of middle age and older age brackets. A significant share of public school 

teachers in the Philippines are in the older age groups (such as 44–50 and 51+), largely because 

many were hired during earlier periods of extensive recruitment, and these sizeable cohorts 

have now aged into their late 40s and 50s (EDCOM 2, 2025). Second, older teachers are more 

likely to remain in the profession because retention is high; slow promotion processes keep 

many educators in entry-level positions for much of their careers, and the stability, security, 

and retirement benefits of the job further encourage them to stay. Third, aside from classroom 

instruction, teachers also handle numerous administrative and support duties, and these 

responsibilities often fall more heavily on senior staff, making long-term teachers more 

anchored in their roles (EDCOM 2, 2025). Fourth, reasons for continuing in the profession 

differ by age. Many senior teachers stay for stability and a sense of calling, whereas younger 

teachers are more likely to leave due to heavy workloads or the desire to pursue other 

opportunities (Philippines lagging in teacher career progression, 2024).  

On the other hand, only a small group of five teachers (or 10%) are in the youngest age 

bracket (23-29) due to several interconnected factors. One major reason is the significant 

                   Age   

23 - 29 5 10% 

30 - 36 10 20% 

37 - 43 9 18% 

44 – 50 13 26% 

      51 - Above 13 26% 

Total 50 100% 

Sex   

Female 46 92% 

Male 4 8% 

Total 50 100% 

Teacher’s Designation   

Teacher I  10 20% 

Teacher II 10 20% 

Teacher III 23 46% 

Master Teacher I 2 4% 

Master Teacher II 5 10% 

Total 50 100% 
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decline in enrollment in teacher-preparation programs, thereby contributing to fewer early-

career teachers entering the teaching force; nationwide, enrollment in traditional teacher 

preparation programs fell by more than a third from 2010 to 2018 (Center for American 

Progress, 2019; Forbes, 2020). Additionally, teaching salaries are relatively low compared with 

other professions that require similar educational background, especially for those individuals 

with strong quantitative skills, making teaching a less attractive option for many STEM 

graduates (Economic Policy Institute, 2019; Center for American Progress, 2019).  

Teachers’ Arithmetic PCK in Terms of Teaching Strategies 

 In Table 2 below, the teachers’ arithmetic PCK is presented in terms of teaching 

strategies. 

Table 2 

Teachers’ Arithmetic PCK in Terms of Teaching Strategies 

(N= 50) 

Indicators Mean Interpretation 

1.I can use a wide range of teaching approaches in a 

classroom setting (collaborative learning, direct 

instruction, inquiry learning, problem/project based 

learning etc.) 

4.48  Strongly Agree 

2.I can adapt my teaching based-upon what students 

currently understand or do not understand. 

4.34  Strongly Agree 

3.I know how to organize and maintain classroom 

management. 

4.52  Strongly Agree 

4.I can adapt my teaching styles to different learners. 4.4  Strongly Agree 

5.I can teach lessons that appropriately combine 

mathematics and teaching approaches. 

4.5  Strongly Agree 

6.I know how to adapt lessons to improve students’ 

learning. 

4.54 Strongly Agree 

7.I have good understanding of instructional strategies 

that are suitable for the mathematics content. 

4.48 Strongly Agree 

8.I can use strategies and teaching approaches to support 

students’ understanding and thinking as they are learning 

the mathematics content. 

4.44 Strongly Agree 

9.I can use a subject-specific way of thinking in my 

teaching subject. 

4.4 Strongly Agree 

10.I know how to develop appropriate tasks to promote 

students complex thinking of my teaching subject. 

4.4 Strongly Agree 

Composite Mean   4.45 Strongly Agree 
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As shown in the table, statement no. 6 received the highest mean (4.54), which is 

interpreted as “strongly agree”. This indicates a very high level of knowledge. Teachers shows 

a deep arithmetic understanding, effective strategies, and strong awareness of learner needs. 

They are able to adjust their lessons to meet the students’ needs, keep the class organized, and 

create activities that help students think critically and understand mathematics better. Overall, 

this tells us that the teachers are skilled, dedicated, and ready to provide meaningful learning 

experiences for their students (Ventista, 2023). There is a clear indication among teachers that 

it is possible to employ different ways to attain positive outcomes among students and effective 

learning in the classroom (Gues et al., 2015). 

 Teachers’ Arithmetic PCK in Terms of Subject Matter Knowledge 

In Table 3 below, the teachers’ subject-matter knowledge is presented. 

 

As shown in the table, statement no. 15 received the highest mean (4.54), which 

interpreted as “strongly agree”. Teachers at the elementary level excelled in using suitable 

examples to clarify mathematical concepts, as this aligns well with their daily teaching 

practices and their pedagogical content knowledge (Grigaliuniene et al., 2025). Elementary 

teachers often utilize concrete, familiar, and real-life examples to help young students grasp 

abstract mathematical ideas (Opus et al., 2025). Pedagogical Content Knowledge emphasizes 

teachers’ ability to present subject matter in a way that is understandable to learners, utilizing 

examples, illustrations, and explanations strategically (Fukaya, 2024).  

 

Table 3 

Teachers’ Arithmetic PCK in Terms of Subject Matter Knowledge 

(N= 50) 

Indicators Mean   Interpretation 

11.I have sufficient knowledge about mathematics. 4.28 Strongly Agree 

12.I understand mathematics knowledge structures and 

approaches. 

4.38 Strongly Agree 

13.I know the concepts, facts, theories and procedures 

within the particular content. 

4.36 Strongly Agree 

14.I have various ways and strategies of developing my 

understanding of mathematics. 

4.44 Strongly Agree 

15.I use appropriate examples to explain mathematical 

concepts. 

4.54 Strongly Agree 

16.I can use the mathematics content as the way of 

thinking. 

4.46 Strongly Agree 

17.I believe in the validity and reliability of the 

mathematics content. 

4.48 Strongly Agree 

18.I have good understanding of teaching mathematics 

content so that students are able to learn. 

4.38 Strongly Agree 
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19.I have sufficient knowledge about my teaching subject. 4.4 Strongly Agree 

20.I know the basic theories and concepts of my teaching 

subject. 

4.42 Strongly Agree 

Composite Mean                                                      4.41      Strongly Agree 

 Conversely, statement no. 11 received the lowest mean (4.28), which is interpreted as 

“strongly agree”. This indicates a very high level of knowledge. Teachers shows a deep 

arithmetic understanding, effective strategies, and strong awareness of learner needs. Teachers 

struggled with having adequate knowledge in mathematics, as gaining in-depth and specialized 

mathematical knowledge requires thorough content training that many elementary teachers 

may not have received during their pre-service education (Abebe & Trainin, 2024). Teacher 

training programs for elementary education often focus more on general teaching methods and 

classroom management rather than delving deeply into mathematical theory, leading to 

deficiencies in teachers’ conceptual understanding of mathematics (Abebe & Trainin, 2024). 

Research found that, although teachers might excel in teaching methods and problems, they 

might have difficulties with understanding mathematical foundations and reasoning. 

Mathematical knowledge for teaching extends beyond basic content knowledge and includes 

grasping the reasons behind procedures, anticipating student misconceptions, and explaining 

concepts at a deeper level, areas that can be difficult for elementary teachers to master (Fukaya, 

2024). 

 

Teachers’ Arithmetic PCK in Terms of Assessment Methods 

  

Table 4 

Teachers’ Arithmetic PCK in Terms of Assessment Methods 

(N=50) 

                               Indicators Mean Interpretation 

 

21.I use special mathematics knowledge to 

identify students’ mistakes in solving math 

problems. 

4.18 Agree 

22.I know how to select effective teaching 

approaches to guide student thinking and 

learning a particular content. 

4.16 Agree 

23.I can evaluate student learning outcomes 

based on mathematics content and 

instructional methods. 

4.36 Strongly Agree 

24.I know how to asses student performance 

in a classroom. 

4.56  Strongly Agree 

25.I can assess student learning in multiple 

ways. 

4.46 Strongly Agree 

26.I know how and what to assess of the 

mathematics content. 

4.48 Strongly Agree 
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27.I know how to develop exercises with 

which students can consolidate their 

knowledge of my teaching subject. 

4.38 Strongly Agree 

28.I know how to evaluate students’ 

performance in my teaching subject. 

4.48 Strongly Agree 

29.I am able to help my student to reflect on 

their learning strategies. 

4.48  Strongly Agree 

30.I am able to guide my student to discuss 

effectively during group work. 

4.56 Strongly Agree 

Composite Mean 4.41 Strongly Agree 

 

In Table 4 below, teachers’ Arithmetic PCK is presented in terms of assessment 

methods.  

As shown in the table, statement no. 24 received the highest mean (4.56), which is 

interpreted as “strongly agree”. This indicates a very high level of knowledge. Teachers shows 

a deep arithmetic understanding, effective strategies, and strong awareness of learner needs. 

Teachers had the highest mean score for their ability to assess student performance in the 

classroom, as assessment plays a crucial role in daily teaching practices, especially in 

elementary education where formative and summative assessments are commonly used to 

monitor learning progress (Feldman, 2025). Measuring the performance of students assists the 

teacher to identify the gaps in the learning process, correct the teaching approach, and provide 

positive feedback, which is the result of the teach practice (De Vries, 2024). The highest mean 

of 4.56 that was interpreted as “strongly agree” obtained in statement no. 30. In which teachers 

indicates a very high level of knowledge. 

 

Teachers’ Arithmetic PCK in Terms of Resources 

Table 5 

Teachers’ Arithmetic PCK in Terms of Resources 

(N= 50) 

Indicators Mean Interpretation 

31.I use appropriate figures and tables to explain 

mathematical concepts. 

4.42 Strongly Agree 

32.I can use technology resources to facilitate higher 

order thinking skills, including problem solving, critical 

thinking, decision making, knowledge and creative 

thinking. 

4.32 Strongly Agree 

33.I know how to use specific software and websites for 

understanding the particular content. 

4.02 Agree 

34.I can select technologies to use in my classroom that 

enhance what I teach, how I teach and what students 

learn. 

4.36 Strongly Agree 
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In Table 5 above, the teachers’ arithmetic PCK is presented in terms of resources. 

 As shown in the table, statement no. 31 received the highest mean (4.42), which is 

interpreted as “strongly agree”. This indicates a very high level of knowledge. Visual 

representations, such as graphs, tables, and diagrams, play a crucial role in helping students 

organize information. Teachers often use these tools due to their simplicity of the 

implementation process since it does not require a high level of technological preparation and 

is, therefore, widely applicable in the environment of conventional classrooms (Fokuo et al., 

2023). 

 

Teachers’ Arithmetic PCK 

Table 6  

Teachers’ Arithmetic PCK 

(N=50) 

 

Domains Composite Mean Scores Interpretation 

Teaching Strategies 4.45 Strongly Agree 

Subject Matter Knowledge 4.41 Strongly Agree 

Assessment Methods 4.41 Strongly Agree 

Resources 

 

Overall Mean 

4.24 

4.38 

Strongly Agree 

       Strongly Agree 

 

35.I use appropriate technological tools to teach 

mathematics, and allow students to apply mathematics 

knowledge in their daily life. 

4.32 Strongly Agree 

36.I am able to identify digital technologies to enhance 

teaching approaches for a lesson. 

4.18 Agree 

37.I can implement specific digital technologies to 

support students’ learning for a lesson. 

4.16 Agree 

38.I think deeply about how digital technologies 

influence teaching approaches I use in my classroom. 

4.16 Agree 

39.I can adapt digital technologies to support learning 

in my classroom. 

4.22 Strongly Agree 

40.I can use technology tools and information resources 

to increase productivity. 

4.26 Strongly Agree 

Composite Mean 4.24 Strongly 

Agree 
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The Teachers’ Arithmetic in Terms of Subject Matter Knowledge and Assessment 

Methods received a composite mean of 4.41, also interpreted as “strongly agree”. It indicates 

a very high level of knowledge. These results suggest that teachers demonstrate strong 

confidence in their mastery of arithmetic concepts and in their ability to assess students’ 

understanding effectively. Strong subject matter knowledge supports accurate content delivery, 

while appropriate assessment practices help monitor and enhance student learning. 

 

Profile of the Student Participants 

 In this study, the demographic profile of the students was described in terms of age and 

sex. 

 Table 7 reflects the demographic profile of the students. 

In terms of age, the majority of the students were 11 years old, with 41 out of 50 

participants making up 82% of the total sample, indicating that most  

 

Table 7 

Profile of the Students 

(N= 50) 

    Frequency    Percentage 

 

participants fell within the expected range for Grade 6 students (Department of Education, 

2019). On the other hand, only 9 students (18%) were 12 years old, indicating a smaller 

percentage of students who were slightly older than the typical age for that grade level 

(Creswell & Creswell, 2018). 

 

Students’ Achievement in Word Problem-Solving 

 

In this study, the students’ achievement in solving word problems in terms of their 

performance, is shown below. 

Table 8 

Students’ Achievement in a Word Problem-Solving 

                  Age   

11 41 82% 

12 9 18% 

Total 50 100% 

Sex   

Female 32 64% 

Male 

Total 

18 

50 

36% 

100% 

Score Range Categorical 

Response 

     Frequency Percentage 
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    91-100      Outstanding 0 0% 

     81-90   Very Satisfactory 6 12% 

     71-80 Satisfactory 11 22% 

     66-70 Fairly Satisfactory 8 16% 

     60-65 Poor 

Total 

25 

50 

50% 

100% 

In general, these results indicate that despite the high degree of teacher arithmetic PCK, 

the performance of students in word problem-solving is determined by a wider range of learner-

related criteria and contextual influences. Considering that this research is descriptive in nature, 

it fails to create a connection between the performance of students and the arithmetic PCK of 

teachers.  

 

Findings 

The majority of participants in the study were female teachers (92%), and the two 

largest age bracket of 44–50 and 51 and above which acquired 26%. This trend of aging 

teachers mirrors the national data that indicate high retention rates in Philippine public schools, 

which can be attributed to early recruitment, job security, and slow promotion processes. 

Almost half of the teachers (46%), were categorized as Teacher III, which indicates significant 

experience but is also a result of the slow rate of career advancement, taking an average of 15 

years to reach this level. The findings reveal that teachers demonstrate a high level of 

Arithmetic Pedagogical Content Knowledge (PCK) across all four domains, with all areas 

interpreted as “strongly agree”. Teaching Strategies obtained the highest composite mean 

(4.45), indicating that this is the strongest area of teachers’ Arithmetic PCK. This was followed 

by Subject Matter Knowledge and Assessment Methods, both with a composite mean of 4.41. 

Resources received the lowest composite mean (4.24), although it still falls within the “strongly 

agree” interpretation. 

 

Conclusion 

 

 The findings of this study concluded that although teachers demonstrate a high level of 

Arithmetic Pedagogical Content Knowledge (PCK) across teaching strategies, subject matter 

knowledge, assessment methods, and resources, students’ achievement in word problem-

solving remains generally low. The majority of the students performed at the “poor” level, and 
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none reached the “outstanding” level, indicating difficulties in solving mathematical word 

problems. This suggests a gap between teachers’ perceived instructional competence and 

students’ actual performance outcomes. Therefore, despite the teachers’ strong self-reported 

PCK, additional instructional support, targeted interventions, and enhanced strategies 

specifically focused on developing students’ word problem-solving skills may be necessary to 

improve learners’ achievement in this area. 

Recommendation 

 

Enhance Professional Development of Higher-Order Thinking and Adaptation of 

Instructions in Real Time. Because less confidence in encouraging higher-level thinking and 

modifying lessons in real time was identified among teachers, professional development 

programs should focus on these areas. Provided in these programs should be problem-based 

learning, metacognitive strategies, and flexible instructional planning in word problem 

instruction. 

 

Combine Technology-Based Instruction With Organized Training and Infrastructure 

Development. Low use of digital tools means there is a structural obstacle and not a willingness 

to use them. Schools ought to invest in the training of teachers to use mathematics-specific 

programs and online programs to teach word problems. 

 

Implement Differentiated and Learner-Centered Interventions for Word Problem-

Solving. Since students’ achievement in word problem-solving remained mostly at an average 

level despite high teacher PCK, instructional interventions should address learner-related 

factors such as reading comprehension, language proficiency, and test anxiety.    
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