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Abstract

Demonstrating knowledge of content requires teachers to display extensive knowledge of the critical concepts in the
discipline. This study was set up to provide a research-based landscape of the content knowledge level of elementary
mathematics teachers viewed in the local district of Ayungon in the Division of Negros Oriental, Philippines. Survey and
correlational methods of research were used in the study involving 95 non-randomly selected teachers. Results revealed that
the content knowledge level of the teachers was approaching proficiency. The teachers’ educational attainment, number of
training attended, and the number of years in teaching mathematics were not significantly related to their content
knowledge level. It was concluded that teaching experience and professional development in the form of pursuing graduate
studies and attending training did not have bearing with the content knowledge level possessed by the teachers. However,
the teachers were inferred as resourceful and committed to teaching mathematics despite their weaknesses in the content
knowledge to share with their learners. Hence, enhancement training in all areas in mathematics is to be provided to
elementary mathematics teachers by implementing the training design developed by the researchers. The ultimate goal is to
develop further the content knowledge, mastery, and skills of the teachers to achieve the highest proficiency level in
mathematics.
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1. Introduction

Basic education in the Philippines has meaningfully adapted to changes expected by the current and
future generations. The introduction of the K to 12 Curriculum is no longer an option but a necessity.
The move has come not just from the potentiality of the new technology, pedagogy, and curricular
reform, but from the teachers’ content knowledge, which has been made most of the remotely
located schools mostly usable. With this, the teachers’ content knowledge is claimed as crucially
helpful in overlong the stumbling blocks of growth and development among the learners of basic
education institutions in the country despite the scarcity of physical and instructional facilities.

Accordingly, content knowledge refers to the amount and organization of experience in the mind of
the teacher (Zhang, Liu & Cai, 2019). It describes the teachers’ knowledge of the subject matter
(Malik, Rohendi, & Widiaty, 2019; Kurt, 2019). It includes facts, concepts, structures, and rules that
incorporate those facts and ideas (Ozudogru & Ozudogru, 2019) as well as the field’s best practices
and established approaches to communicating information to students (Kurt, 2019). Initially, teachers
must have an in-depth knowledge of the subject matter to teach contents in logical and organized
ways before mastering other aspects of teaching.

Demonstrating knowledge of content requires the teachers to display extensive knowledge of the
critical concepts in the discipline. Teacher knowledge is the basis for teachers’ instructional practices
in their classrooms (Lee, Capraro & Capraro, 2018). The ideas to be taught should be related both to
one another and to other disciplines. Conceptual interconnectedness provides a framework for
students to explore how various disciplines interact with one another to form a complex whole that
operates in the curriculum. The teachers must prove to understand of prerequisite relationships
among topics and concepts. They also need to follow the link to necessary cognitive structures that
ensure learner understanding.

Unfortunately, a lack of content knowledge is problematic in teaching in classroom subject areas
(Sinelnikov, Kim, Ward, Curtner-Smith, & Li, 2016). Evident to this commentary, Roces (2019)
disclosed that Philippine education had declined a few years ago due to poor results from the National
Achievement Test (NAT) conducted among elementary and secondary students. The NAT performance
of the country for the school year 2018-2019 registered 54.66 percent and 44.33 percent average
scores for sixth graders and junior high school students, respectively. The results were way below the
minimum target mean rating of 75 percent set by the Department of Education. The disparity in the
performance of students in the nationally administered test may be due to the low level of content
knowledge that the teachers possessed.

Unarguably, teachers cannot teach what they do not know and what they do not know limits their
students’ learning (Kim, Ward, Sinelnikov, Ko, Iserbyt, Li, & Curtner-Smith, 2018). However, while
teachers’ content knowledge is crucially important to the improvement of teaching and learning,
attention to its development and study has been uneven (Ball, Thames & Phelps, 2008). This scenario
is also evident in the Division of Negros Oriental, particularly in Ayungon District 2. Historically,
training of teachers in the district focused on many aspects of teaching, but more often than not,
scant attention has been given to how teachers need to understand the subjects they teach. For this
reason, this study was set up to provide a research-based landscape of teachers' content knowledge
level to be viewed in the local district of Ayungon in the Division of Negros Oriental, Philippines. The
study looked for with an end view of providing content enhancement training for teachers to address
how much preparation teachers need in the content strands rather than on what type of content they
need to learn.
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2. Methods

2.1 Research design

Survey and correlational methods of research were used in the study. The survey method was
employed since the researchers gathered data through a questionnaire checklist to profile the
respondents' personal and demographic variables, including their content knowledge level. Creswell
and Guetterman (2019) defined a survey as a research method used for collecting data from a pre-
defined group of respondents to gain information and insights on various topics of interest. On the
other hand, correlational research is a type of non-experimental research method, in which a
researcher measures two variables, understands and assesses the statistical relationship between
them with no influence from any extraneous variable (Bhat, 2019). A correlational analysis was
performed to determine the significant relationship between the profile of the respondents and their
content knowledge level.

2.2 Research respondents

Ninety-five mathematics teachers across the 15 elementary schools in Ayungon District 2 in the
Division of Negros Oriental served as research respondents. The respondents were selected through
non-random sampling. Table 1 shows the distribution of mathematics teachers in the 15 elementary
schools.

Table 1. Number of mathematics teachers per elementary school

Elementary Schools (Coded) Mathematics Teachers

4

B 5

C 11

D 9

E 5

F 6

G 6

H 4

| 6

J 6

K 6

L 6

M 6

N 8

6] 7

Total 95
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2.3 Research environment

The study took off in Ayungon District 2, which is one of the school districts in the municipality of
Ayungon in the Division of Negros Oriental, Philippines. The municipality is 82 kilometers north of
Dumaguete City. It has 15 elementary schools, 3 junior high schools, and 3 senior high schools.
Moreover, the elementary level has 140 teaching personnel per Personal Services Itemization and
Plantilla of Personnel of the division.

2.4 Research instrument

The questionnaire used in the study consisted of two parts: the profile of the respondents and the
content knowledge scale. The profile included sex, age, highest educational attainment, number of
hours of mathematics training attended, and number of years of teaching mathematics. The content
knowledge scale covered the areas along with Numbers and Number Sense, Measurement, Geometry,
Patterns, Functions and Algebra, and Data Analysis and Probability. The instrument was presented to
the Mathematics Supervisors, Master Teachers & Mathematics Education research experts for content
validation. Suggestions of the experts were incorporated, and the final form of the instrument was
made. It was pilot tested to selected elementary mathematics teachers of the Division of Dumaguete
City as well as adjacent school districts of Ayungon District 2. The instrument obtained Cronbach's
Alpha of 0.79, a coefficient that indicates that the research tool was reliable, according to Aiken and
Susane (2001); Tan, Refugio, & Bernaldez (2015); Refugio, (2018); Macias Jr, & Refugio (2018);
Refugio, Macias Jr. & Inoferio, (2018); Refugio (2019); Refugio, Galleto, & Torres (2019); and Refugio,
Bulado, Galleto, Dimalig, Colina, Inoferio, & Nocete (2020).

2.5 Data-gathering procedures

Before conducting the study, the researchers sought approval from the Schools Division
Superintendent to undertake the study. The survey questionnaire was attached to the formal letter
request for perusal. The researchers, with the help of the school heads, personally distributed the
research tools to the respondents. Only the researchers had access to the data collected to ensure
the utmost confidentiality, and no name was mentioned in any part of the study.

2.6 Statistical treatment of the data

Frequency, percent, mean, and standard deviation were used to describe the profile and content
knowledge level of the respondents. In Cohen (2001) and Berry (2001), a standard deviation of less
than 3.00 denotes close clustering of the observations about the mean. It implies a higher degree of
homogeneity of the values in a given set of data. Contrarily, a standard deviation greater than or equal
to 3.00 means a wide scattering or spreading out of the observations about the mean and indicates a
higher degree of heterogeneity of the values in a given set of data. Furthermore, a collection of data
having a higher degree of homogeneity could also be classified as a relative or reasonably
homogenous set of data, which means that the values within the collection are closed to each other.
On the other hand, a set of data having a higher degree of heterogeneity could also be classified as a
relative or reasonably heterogeneous set of data, which means that the values within the collection
are far from each other (Cohen, 2001 & Berry, 2001).

Chi-square (¥?) was used to determine the relationship between the number of hours of
mathematics training attended (categorical variable) and the teachers’ content knowledge level
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(ordinal variable). On the other hand, Spearman rho (p) was used to determine the relationship
between the highest educational attainment (ordinal variable) and content knowledge level (ordinal
variable), and the number of years of teaching mathematics (ratio variable converted to an ordinal
variable) and content knowledge level (ordinal variable). Responses were collated and analyzed using
the Statistical Package for Social Sciences (SPSS) version 25 and Microsoft Excel 2016. Results
obtaining p-value < 0.05 were considered statistically significant. Before the computation of the test
statistic, the respondents’ highest educational attainment and the number of years of teaching
mathematics were ranked, with one (1) as the lowest and five (5) as the highest as follows:

Highest Educational Attainment Rank
Baccalaureate Degree
Baccalaureate with Master’s Degree units
Master’s Degree
Master’s Degree with Doctorate Degree units
Doctorate Degree

u b WN -

Number of Years of teaching mathematics Rank
0-5 years
6-10 years
11-15 years
16-20 years
More than 20 years

u b WN -

As to the interpretation of the value of p, the following guidelines suggested by Cohen (2001) was
utilized.

Value Size of Correlation Interpretation

4+ 0.50to + 1.00 large high positive/negative correlation

4+ 0.30to + 0.49 medium moderate positive/negative correlation

+0.10to + 0.29 small low positive/negative correlation

+ 0.01to £+ 0.09 negligible slight positive/negative correlation
0.00 no correlation

On the other hand, content knowledge level was interpreted using the scale based on the
Guidelines on the Assessment and Rating of Outcomes under the K to 12 Basic Education Curriculum
(DepEd Order 73, s 2012).

Scale Verbal Description Interpretation

5(4.20-5.00) Advanced The teacher respondent has 90-100% sufficiency of
knowledge in mathematics content. It means that the
teacher, at this level, exceeds the core requirements in
terms of knowledge and understandings, and can transfer
them automatically and flexibly through the delivery of the
lesson.

4(3.40-4.19) Proficient The teacher respondent has 85-89% sufficiency of
knowledge in mathematics content. It means that the
teacher, at this level, developed the fundamental
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3(2.6-3.39)

2(1.80-2.59)

1(1.00-1.79)

Developing

Beginning

knowledge and core understandings, and can transfer them
automatically and flexibly through the delivery of the
lesson.

Approaching Proficiency The teacher respondent has 80-84% sufficiency of

knowledge in mathematics content. It means that the
teacher, at this level, has developed the fundamental
knowledge and core understandings, and can transfer them
automatically and flexibly through the delivery of the lesson
with little guidance from the school head and/or some
assistance from fellow teachers.

The teacher respondent has 75-79% sufficiency of
knowledge in mathematics content. The teacher, at this
level, possesses the minimum knowledge and core
understandings but needs help throughout the lesson's
delivery.

The teacher respondent has 74% and below sufficiency of
knowledge in mathematics content. At this level, the
teacher struggles with his/her understanding; prerequisite
and fundamental knowledge have not been acquired or
developed adequately to aid in teaching.

3. Results and Discussions

Table 2. Profile of teachers in terms of sex

Sex Frequency Percent
Male 15 16.50
Female 76 83.50
Total: 91 100.00

Table 2 shows that female teachers dominated the management of schools in Ayungon District 2. It
means that more women are holding a teaching position in schools in the area. One generalization
could be understood that in today’s population, there are generally more females compared to males.

Table 3. Profile of teachers in terms of age

Age Frequency Percent
18-40 62 68.13
40-65 29 31.87
Total: 91 100.00

Table 3 groups the respondents based on the developmental stages developed by Erikson (McLeod,
2018). It shows that a more significant proportion of the teachers (68.13%) fell under the 18-40
bracket. The figure implies that the more considerable bulk of mathematics teachers in Ayungon
District 2 ranged in the early adulthood stage.
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Table 4. Profile of teachers in terms of highest educational attainment

Highest Educational Attainment Frequency Percent
Baccalaureate degree 38 41.80
Baccalaureate degree with master’s degree units 47 51.60
Full-fledged master’s degree holder 6 6.60
Total: 91 100.00

Table 4 reflects that about 60 percent of the teachers (58.2%) earned units in master’s degree
programs. However, more than 40 percent of these teachers (41.80%) remained bachelors’ degree
holders. It means that a proportion of elementary mathematics teachers in Ayungon District 2 does
not prioritize taking graduate education. It may because graduate education is costly in which take-
home pay of the teachers could not afford to send themselves to school and take graduate programs.

Table 5. Profile of teachers in terms of mathematics
training attended for the past three years

No. of Training Hours in Mathematics

for the Past Three Years Frequency Percent

1-2 days (8-16 hours) 63 69.20
3-5 days (24-40 hours) 17 18.70
6-10 days (48-80 hours) 7 7.70
More than 10 days (More than 80 hours) 4 4.40
Total: 91 100.00

Table 5 presents that all teachers in Ayungon District 2 were sent to training. However, about 70
percent of these teachers attended only to no more than 16 hours. One plausible reason may be
because some training required only a few participants, especially in the division and regional levels.

Table 6. Profile of teachers in terms of Years of teaching mathematics

Years of Teaching Mathematics Frequency Percentage
0-5 years 34 37.40
6-10 years 23 25.30
11-15 years 14 15.40
16-20 years 9 9.90
More than 20 years 11 12.10
Total: 91 100.00

Table 6 divulges that about 40 percent of the elementary mathematics teachers (37.4%) in
Ayungon District 2 was in the service for at most five years. This proportion of new teachers is equal to
those who were more than ten years in teaching (37.4%). It means that a higher percentage of
teachers are gaining experience in the field, especially in mathematics teaching.

Table 7. The teachers’ content knowledge level in the area of numbers and number sense
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Indicators Mean * SD Verbal Description
1. Describing the structure and properties of complex 3.70£0.96 Proficient
numbers correctly: real numbers (counting, whole,
integers, fractions, decimals, percent, ratio &
proportion, rational, irrational numbers) and non-
real numbers
2. Solving problems involving these numbers 3.59+0.88 Proficient
Posing problems involving these numbers 3.40+1.12 Approaching Proficiency
Making correct conjectures based on observed 3.49 £ 0.85 Proficient
numerical patterns and relationships, and verifying
results
5.  Proving fundamental theorems involving numbers 3.24+1.01 Approaching Proficiency
Aggregate Mean and Standard Deviation 3.49 +0.98 Proficient

Table 7 reveals that the teachers in Ayungon District 2 were homogeneously proficient in numbers
and number sense. It means that the teachers possess 85-89% sufficiency of knowledge in the area. It
implies that they have developed the fundamental knowledge and core understandings, and can

transfer these automatically and flexibly through the delivery of the lesson.

Table 8. The teachers’ content knowledge level in the area of measurement

Indicators Mean + SD Verbal Description

1. Defining the different terms in measurement and 3.34+1.10 Approaching Proficiency
describing the attributes of each: length, mass,
weight, time, temperature; perimeter,
circumference, area, surface area, volume, angle
measurement, scales, rate, speed, velocity

2. Deriving the formula for perimeter, area, volume, 3.29+0.98 Approaching Proficiency
and surface area of various shapes and solids

3.  Describing and comparing mathematical and 3.38+0.97 Approaching Proficiency
real-world objects using well selected and
appropriate units and tools

4.  Solving problems involving these measurement 3.22+1.03 Approaching Proficiency
ideas

5.  Posing problems involving these measurement 3.18 £ 0.86 Approaching Proficiency
ideas

6. Making conjectures on measurement 297 +1.10 Approaching Proficiency

Aggregate Mean and Standard Deviation 3.23+1.01 Approaching Proficiency

Table 8 discloses that the teacher-respondents had an approaching proficiency level in all of the
indicators in the area. As a whole, the content knowledge of teachers in measurement was
homogeneously approaching proficiency (X = 3.23, SD = 1.01). It goes to show that the teacher-
respondents had 80-84% sufficiency of knowledge in Measurement. It implies that the teachers have
developed the fundamental knowledge and core understandings, and can transfer them automatically
and flexibly to the learners with little guidance from the school head and/or some assistance from
fellow teachers.
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Table 9. The teachers’ content knowledge level in the area of Geometry

Indicators Mean * SD Verbal Description

1. Describing properties and relationships of basic 3.30+1.04 Approaching Proficiency
concepts in the axiomatic Euclidean geometry
(points, lines, planes, and angles)

2. Using appropriate objects or manipulative 3.36+£0.82 Approaching Proficiency
materials to represent geometric terms
Demonstrating geometric connections 3.34+£0.92 Approaching Proficiency
Describing properties of plane and solid figures 3.40+£0.89 Proficient

5. Free-hand drawing of geometric figures based 3.30+0.85 Approaching Proficiency
on a given description

6. Constructing geometric figures based on a given 3.20+£0.82 Approaching Proficiency
description using a compass

7. Classifying attributes of different kinds of 3.53+0.92 Proficient
shapes

8. Demonstrating the use of algebra to verify the 3.18 £ 0.95 Approaching Proficiency
properties of plane and solid figures

9. Solving and posing problems involving 3.14+0.88 Approaching Proficiency
geometric figures

10.  Proving theorems involving geometric concepts 3.07 £0.85 Approaching Proficiency
using inductive and deductive reasoning

11. Making conjectures about properties of shapes 3.07 £ 0.81 Approaching Proficiency

including transformations and combinations of
shapes, and verifying these conjectures
Aggregate Mean and Standard Deviation 3.26 £ 0.90 Approaching Proficiency

Table 9 displays that the teachers in Ayungon District 2 obtained the approaching proficiency level
in Geometry. The result indicated that the teacher-respondents had 80-84% sufficiency of knowledge
in Geometry. In reflection to DepEd Order 73, s. 2012, teachers were homogeneously described to
have developed the fundamental knowledge and core understandings. They can transfer them
automatically and flexibly to their learners with little guidance from the school head and/or some
assistance from fellow teachers.

Table 10 shows that teachers in Ayungon District 2 were approaching proficiency in all learning
areas of patterns, functions, and algebra. In general, the respondents averaged an approaching
proficiency (X = 3.05, SD = 0.95). The result reveals that the teacher respondents had 80-84%
sufficiency of knowledge in the area. DepEd Order 73, s. 2012 supports that the teachers had
developed the fundamental knowledge and core understandings, and can transfer them automatically
and flexibly through the delivery of the lesson with little guidance from the school head and/or some
assistance from fellow teachers. However, the respondents have not yet demonstrated the right
amount of knowledge in this area (SEI-DOST & MATHTED, 2011).

Table 10. The teachers’ content knowledge level in the area of patterns, functions, and algebra

Indicators Mean + SD Verbal Description
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1. Solving equations and inequalities 2.98 +1.05 Approaching Proficiency

2. Solving mathematical problems based on real- 3.18 £1.00 Approaching Proficiency
world situations, which include non-routine
problems

3. Posing algebraic problems based on real-world 3.05+0.92 Approaching Proficiency
situations

4, Using different representations and models of a 3.16 £ 0.92 Approaching Proficiency
given real-world situation

5. Recognizing patterns and making conjectures 3.07£0.93 Approaching Proficiency
based on these observed patterns using functions
6. Proving properties of equations and inequalities 2.99+0.94 Approaching Proficiency

7. Working with all types of functions (e.g., algebraic 2.92 +0.88 Approaching Proficiency
and non-algebraic)
Aggregate Mean and Standard Deviation 3.05+0.95 Approaching Proficiency

Moreover, the standard deviations for the content indicators and the aggregate standard deviation
in the area of Patterns, Functions, and Algebra were all less than 3.00. It indicates that there was a
close clustering of the responses around the mean. It means that there was a greater homogeneity of
the teachers' content knowledge level in Patterns, Functions, and Algebra.

Table 11. The teachers’ content knowledge level in the area of data analysis and probability

Indicators Mean + SD Verbal Description

1. Demonstrating skills of collecting, organizing, 3.13+0.96 Approaching Proficiency
reading, representing and interpreting data

2. Describing terms in counting techniques and 3.01+£0.90 Approaching Proficiency
probability

3. Solving problems involving the measures of 2.86 +0.86 Approaching Proficiency
central tendencies, and measures of
dispersions

4. Making predictions about outcomes and 2.90 +0.89 Approaching Proficiency
verifying these predictions using intuitive
approaches

Aggregate Mean and Standard Deviation 297 +0.91 Approaching Proficiency

Table 11 displays that the teachers in Ayungon District 2 obtained a content knowledge level of
approaching proficiency in all learning areas of data analysis and probability. The overall result of
approaching proficiency (X = 2.97, SD = 0.91) indicates that the teacher-respondents also had 80-84%
sufficiency of knowledge in the area. Furthermore, the standard deviations for the content indicators
and the aggregate standard deviation in the area were all less than 3.00, which indicates that there
was a close clustering of the responses about the mean. It means that there was also a higher degree
of homogeneity of the teachers’ content knowledge in data analysis and probability.

Table 12. Summary of the teachers’ content knowledge level

Areas Mean + SD Verbal Description
Numbers and Number Sense 3.49£0.98 Proficient
Measurement 3.23+1.01 Approaching Proficiency
Geometry 3.26 £ 0.90 Approaching Proficiency
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Patterns, Functions, and Algebra 3.05 £ 0.95 Approaching Proficiency
Data Analysis and Probability 2.97 £0.91 Approaching Proficiency
Grand Mean and Standard Deviation 3.21+£0.96 Approaching Proficiency

Table 12 reveals that the overall content knowledge level of the elementary mathematics teachers
in Ayungon District 2 was approaching proficiency (x = 3.21, SD = 0.96). DepEd Order 73, s. 2012
describes that the teachers had developed the fundamental knowledge and core understandings, and
can transfer them automatically and flexibly through the delivery of the lesson with little guidance
from the school head and/or some assistance from fellow teachers. The table also indicates that the
teachers' content knowledge is tightly clustered around the mean, as evidenced by the SD = 0.96. It
means that there was a higher degree of homogeneity of knowledge among the teachers. However,
the teachers have not yet demonstrated the right amount of knowledge in mathematics content (SEI-
DOST & MATHTED, 2011).

In an interview, teachers posited that they yielded the highest mean in Numbers and Number
Sense since it was the most confortable area. The teachers were able to simplify abstract concepts to
its concrete form. Moreover, most teachers focus on this area since it deals with mathematics
fundamentals (e.g., numbers, operations). On the contrary, the teachers obtained the lowest mean in
Data Analysis and Probability because they found the topic "difficult." They argued that in the previous
curriculum, statistics was taught in the higher grade (i.e., Grades 5 and 6). However, in the K to 12
Curriculum, the course is now introduced as early as Grade 1. This finding was similar to the discovery
of Ferrer (2017).

It is essential to note that Pompea and Walker (2017) emphasized the value of content knowledge
for the development of the curriculum. On the same note, SEI-DOST & MATHTED (2011) concluded
that the amount and depth of mathematics the teachers learned were essential for teaching proper
and correct mathematics to students. By having a deep understanding of mathematics, teachers can
guide students in learning mathematics well. However, the results revealed that respondents only had
80-84% sufficiency of knowledge on mathematics content. It indicates that the elementary
mathematics teachers in Ayungon District 2 did not yet possess a strong understanding of the subject.
It was probably because the respondents were elementary mathematics teachers. Elementary
mathematics teachers focus more on teaching the rudiments of the subject. They introduce the
fundamental concepts since these are entry points to a higher form of mathematics. However, it
should not mean that the elementary mathematics teachers' knowledge should only remain at the
level where it is now. There is a need for them to update and upgrade their experience in mathematics
content so that they can be classified as highly competent mathematics teachers.

Table 13. Relationship between the teachers’ highest educational attainment
and their content knowledge level

Variables p p- Degree Of, Remarks
value Relationship
Highest educational attainment Low positive Not

and content knowledge level 0.11 0.29 correlation Significant

Table 13 reflects that the relationship between the highest educational attainment of teachers and
their content knowledge level, which registered rho value of 0.11 with a p-value of 0.29 higher than
the 0.05 level of significance, was a small, low positive correlation, and not significant. It means that
there was no significant relationship between the teachers’ highest educational attainment and their
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content knowledge level. The finding was parallel with the study of Myrberg and Ros (2003, as cited in
Ochieng, Kiplagat & Nyongesa, 2016), indicating that a master’s degree was not found to be
associated with improved teacher competence in delivering mathematical content. On the contrary, it
refuted the finding of Ragma (2017) wherein he discovered that teachers with higher educational
attainment had higher content competence.

Moreover, the teachers' interview revealed that the nature of their master's degree might be one
plausible reason that might explain why there was not enough evidence to claim the relationship
between their content knowledge and the highest educational attainment. Most teachers pursued
graduate studies that focus on managerial work and personnel management (e.g., MA in Educational
Management, MAEd in Administration and Supervision). They did not specialize in a specific field.
Another reason might be due to the teachers' undergraduate education. Teachers might have
undergone a general education program that does not cover the areas mentioned in the framework
resulted in their content knowledge in mathematics.

Table 14. Relationship between the mathematics teachers’ training attended for
the past three years and their content knowledge level

Variables x? p-value Remarks
Mathematics teachers’ training attended
for the past three years and content 4.98 0.96 Not Significant

knowledge level

The result in Table 14 indicates that there was no significant relationship between the mathematics
teachers' training attended and their content knowledge level. The teachers supported the finding
when they revealed in the interview that the training they went through was more on pedagogy. In
contrast, other training focused on the least academic competencies in mathematics. They revealed
further that there were teachers who failed to cascade what they learned from the training they
attended because of time constraints. However, Garet et al. (2001, as cited in Boudersa, 2016)
disclosed that teachers who participated in professional development programs gained more excellent
subject matter knowledge.

Table 15. Relationship between the teachers’ number of years in teaching
mathematics and their content knowledge level

Variables p p-value Degree of Relationship Remarks

Teachers’ number of

years in teaching

mathematics and their 0.04 0.74
content knowledge

level

Slight positive

. Not Significant
correlation

Table 15 discloses that the relationship between the teachers’ number of years in teaching
mathematics and their content knowledge level, which registered rho value of 0.04 with a p-value of
0.74 higher than the 0.05 level of significance, was negligible, slight positive correlation, and not
significant. It means that there was no significant relationship between the teachers’ number of years
in teaching mathematics and their content knowledge level. This finding refuted the study of Ragma
(2017), whose research revealed that teachers with a higher number of years in teaching had higher
content competence. In the interview, however, the teachers claimed that one reason might be
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linked to the curriculum itself. Currently, the K to 12 Curriculum is adopting a spiral progression model.
It means that a topic is already taught in the lowest grade level and is gradually increasing in difficulty
in the next higher levels. It necessitates that mathematics teachers, even in the early grades, should
have content knowledge of the subject's different areas. Another plausible reason was the number of
years of teaching on a specific grade level. Some teachers had been teaching a grade level for a long
period and were familiar with the mathematics content only in that grade level. Their knowledge
might have been accustomed only to what they had been teaching for a more extended period.

4. Conclusions

The elementary mathematics teachers in Ayungon District 2 in the Division of Negros Oriental,
Philippines, are equally equipped with the content knowledge in mathematics at the approaching
proficiency level. Likewise, teaching experience and professional development in the form of pursuing
graduate studies and attending training do not have bearing to the content knowledge level possessed
by the teachers since these endeavors are not related to the mathematics content development.
However, the teachers were inferred as resourceful and committed to teaching mathematics despite
their weaknesses in the content knowledge to share with their learners.

5. Recommendations

Enhancement training in all areas in mathematics is to be provided to elementary mathematics
teachers by implementing the training design developed by the researchers. The ultimate goal is to
develop further the content knowledge, mastery, and skills of the teachers to achieve the highest
proficiency level.
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