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ABSTRACT

The teachers' role is to influence, engage, commit, and support the
students toward a positive outlook of Mathematics as a discipline. This
suggests that students' understanding, acknowledgment, and
achievement in the discipline primarily depend on the teachers.
Considering teachers' roles and students' achievement, the study aimed
to determine the teaching competencies affecting teachers'
performances and their association with the students' mathematics
performance. The study utilized a survey questionnaire, and the obtained
data were analyzed using descriptive and inferential analysis. The
respondents involved 51 primary school teachers from Grades 4 - 6 in
Tinoc District, Tinoc, Ifugao, Philippines. Results showed that the
teachers always observed the teaching competencies in their
Mathematics teaching. Conclusively, assessment of learning was the most
observed competency, followed by personality traits, teaching pedagogy,
and instructional material (IM) utilization. Results also showed no
significant difference in the teaching competencies based on
demographic factors. Moreover, results indicated a lower average
(45.80%) Mathematics performance of the primary school students.
Consequently, further analysis revealed a non-association between the
teaching competencies and the students' mathematics performance.
These results infer that the students’ mathematical ability was at the
beginning level, and mathematical concepts were not fully grasped. It
also indicates that teachers were not able to affect the students’
performances regardless of always observing the competencies.
Nonetheless, a firm view of the teacher’s ability to impact the students'
understanding and achievement in mathematics is still sustained.
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Introduction

Mathematics is regarded as the queen and
servant of sciences. It is one of the serving foun-
dations for science and technology and the pro-
gress of society (Li & Schoenfeld, 2019).
Though Mathematics is abstract knowledge
(Yeh et al., 2019), it stands alone among other
disciplines (Diedrichs, 2019). It can be viewed
as a universal language since its contexts are
the same across nations, and no cultural bound-
aries and viewpoints can limit it (Parker Waller
& Flood, 2016). In this 21st century, students
are encouraged to be scientific, critical, and an-
alytical (Abreh et al, 2018). This is where
mathematics offers a groundwork for students'
cognition, skills, and development, making it a
compulsory part of the curriculum across the
globe.

Despite the significance of mathematics,
most students perceive it as a naturally chal-
lenging (Jameel & Ali, 2016; Michael, 2015). In-
deed, the result of the Programme for Interna-
tional Student Assessment (PISA) in 2015 dis-
closed that the United Kingdom (UK) per-
formed at the lowest level of proficiency in
Mathematics compared to some Asian coun-
tries (Blausten et al., 2020). The United States
of America (USA) also reported that high-
achieving Mathematics students were still be-
low among the industrialized nations. This is
despite the fact that USA is among the leading
countries in its expenditures for the K to 12
Curricula (Hanushek et al., 2010). During the
PISA 2012, Japan ranked second in Mathemat-
ics performance (Organization for Economic
Cooperation and Development, 2012), empha-
sizing problem-solving and adopting construc-
tive pedagogy (Gardner, 2016). In China, Math-
ematics was further reinforced at the early be-
ginning of the 21st century when the country
highlighted its practical applications by empha-
sizing the association between the subject and
real-life (Tang et al,, 2021). Singapore main-
tains high Mathematics performance on inter-
national tests because its initiatives and poli-
cies are guided by research evidence, educa-
tional systems of other countries, and support-
ive leaders (Kaur, 2014).

The focus of Mathematics in Philippine ed-
ucation includes facilitating contributions to
productive life activities and providing a way of

making sense of the world. However, it is
alarming that most Filipino students' actual
achievement in Mathematics does not corre-
spond to their intellectual capabilities despite
being average or above average (Suan, 2018). It
implies that the students demonstrate exem-
plary performance in knowledge attainment
but are significantly low in higher-order think-
ing skills. During the Trends in International
Mathematics and Science Study (TIMSS) test in
2003, the Philippines ranked 67t in Mathemat-
ics and Science, while it ranked 79t in 2016-
2017. These results indicate that the country
had low performance in these areas over the
years (Dela Cruz, 2017).

The latest survey of PISA 2018 showed that
Filipino students ranked second to last in Math-
ematics. This highlights what many experts
have long believed—the country's education
system is in crisis. Correspondingly, it was re-
vealed that the Mathematics performance of
Filipinos is at the beginning level (Cordova &
Tan, 2018), indicating that the country’s Kto 12
competencies is not fully grasped. Hence, the
Philippine K to 12 Curriculum is seen as ineffi-
cient and needs to be reviewed (Torregoza,
2022). Similarly, the Philippine National
Achievement Test (NAT) results from 2006-
2013 exemplified a national average indicating
low mastery. For instance, the result of NAT in
the previous years showed low performance of
Bicolano students in Mathematics (Estonato et
al, 2017). The Department of Education (De-
pEd) supposed that the PISA results reflect the
students' performance in NAT, accentuating
the urgency to address issues and gaps to attain
quality basic education. In the Cordillera Ad-
ministrative Region (CAR), the proficiency level
in Mathematical literacy of students is only
46.98% (Department of Education, 2019).

The low Mathematics performance may be
attributed to the non-exposure of students to
the beauty and application of Mathematics in
real life. This makes students perceive it as a
dry subject, void of real-world applications
(Noorani et al.,, 2010), and irrelevant outside
school (Hunter, 2021). However, the students’
perceptions may change depending on the
teachers’ role in delivering Mathematics in-
struction, manifested through teaching compe-
tencies. It is acknowledged that teaching
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competencies significantly impact students' ac-
ademic performance (Waseka et al.,, 2016), and
it has a powerful influence on the students' at-
titude toward a subject (Sinay & Nahornick,
2016). After all, individual teachers and their
educational practices can enhance or negate
Mathematics. It depends on the teacher's view
of the subject and their capabilities, dramati-
cally affecting the students.

Literature Review

Teaching competencies are the knowledge
and skills that enable a teacher to be successful,
including effectiveness, lesson preparedness,
and classroom management. It may involve
more knowledge than skill or attitude, whereas
others may involve more skill or performance-
based. Moreover, the teachers' competencies
have been broadening concerning reform stud-
ies in education (Selvi, 2012). These competen-
cies are observable and measurable, making it
possible to assess a specific competency based
on the teacher's performance (Nesipbayeva,
2012).

Personality traits are one of the teaching
competencies. It describes a teacher's atti-
tudes, behaviors, and social traits toward the
students (Khan et al, 2016). Teachers with
firmer self-efficacy beliefs showed a higher
level of effort and persistence with students
(Nurly, 2015), which can create positive inter-
actions and relationships in the classroom.
Teachers who maintain positive mathematical
attitudes can affect the students’ perceptions
(Sinay & Nahornick, 2016). Building effective
relationships is an effective means to improve
emotional and social engagements between
teachers and students (Ibad, 2018).

Teaching pedagogy pertains to attributes
and characteristics that aid a teacher in trans-
ferring knowledge among the students (Can-
koy, 2010). For a Mathematics teacher to be ef-
fective, a complete comprehension of teaching
pedagogy must be done (Morales et al., 2003).
Being able to simplify mathematical concepts
enabling the students to learn, manifests
teacher with good teaching pedagogy. It can af-
fect the students' understanding and avoid dif-
ficulties (Hill et al., 2005). Teachers may also al-
low collaboration among the students to pro-

mote active listening and sensemaking, includ-
ing enhancing the students' study skills
(Hunter, 2021).

The approach of instructional materials
(IMs) utilization positively impacts the devel-
opment of long-term mastery skills in Mathe-
matics (Adipo, 2015). Students taught with
proper IMs performed better (Akpan & Okoli,
2017). In the same way, there was a significant
difference in the academic performance of stu-
dents in Mathematics between those who expe-
rienced computer-aided instruction and those
who were taught using the traditional method
(Lashley, 2017). Additionally, the use of teach-
ing aids such as educational games (Kebritchi,
2008) is instrumental in the development of
mathematical skills and abilities and the learn-
ing habits of the students.

Assessment of learning describes the teach-
er's ability to utilize assessment methods to de-
termine learning needs and may influence the
students' grades (Buhagiar & Murphy, 2008;
Pang, 2022). It can also be viewed as helping
students in their quest for knowledge, monitor-
ing progress, making teaching decisions, and
enhancing the curriculum (Jimaa, 2011). How-
ever, it is noted that most teachers spend much
time focusing on summative assessment when
what matters is conducting diagnostic and
formative assessments (Dabell, 2021). As such,
teachers need to take an active role in making
decisions about the purpose of the assessment
and the content being assessed.

The relationship between teachers’ compe-
tencies and students’ academic performance is
strongly associated with predicting mathemat-
ics achievement (Hill et al., 2005; Piopunik et
al,, 2014). Teachers of schools offering Mathe-
matics curricula equipped with appropriate
teaching strategies that promote critical think-
ing and problem-solving skills are perceived by
students as the most influential factor in satis-
factory academic performance (Pascual, 2014).
Studies revealed that gender does not affect the
effectiveness of Mathematics teachers. Alt-
hough, some studies found that male teachers
were more effective in teaching, whereas fe-
males were average. In contrast, other studies
revealed that females were more effective than
males (Islahi & Nasreen, 2013).
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Accordingly, studies indicated that the
teachers’ age influenced the students’ achieve-
ment. However, teachers’ age needs to account
more for the variation in students' perfor-
mance (Odiembo & Simatwa, 2014). This sug-
gests that teachers' age does not significantly
predict students' Mathematics performance
(Waseka et al, 2016). Conversely, teachers
above 30 tend to make decisions in teaching
mathematical concepts (Chiang & Wang, 2014).
A 2016 report from the National Assessment of
Educational Progress (NAEP), the largest na-
tionally recognized assessment of student per-
formance, indicated that teachers who hold
master's degrees produce students who con-
sistently outperform students of teachers with
only a bachelor's degree. It reflects that attain-
ing a master's degree or higher will positively
affect students' achievement in Mathematics
(Horn & Jang, 2017). Moreover, having a mas-
ter's or doctorate impacts the teachers' view of
themselves as educators (Dial, 2008; Kow-
alczuk-Waledzia et al., 2017; Tucker & Fushell,
2013). In general, teachers with more than 20
years of experience were more effective but
were less effective than those with five years of
experience (Rice, 2010). It was found that stu-
dents with teachers with more years of experi-
ence in any level of education showed higher
post-test Mathematics scores (Clotfelter et al.,
2007). Similarly, teachers' effectiveness in-
creases with experience, especially in the early
years of their profession under favorable cir-
cumstances, and continues to increase over
their entire career (Avvisati, 2018). More expe-
rienced teachers support significant student
learning, their colleagues, and the school.

Research Aim and Research Questions

With the seemingly continuous low perfor-
mance of students in Mathematics and the ca-
pability of the teachers to influence the stu-
dents, there is a further need to understand
how the students’ performances relate to the
teachers’ educational practices. This study is
then developed to assess teaching competen-
cies and their relation to students’ academic
performance. Specifically, the study aims to an-
swer the following:

1. What are the teaching competencies em-
ployed by primary school teachers in Math-
ematics teaching?

2. Are there significant differences in the
teaching competencies according to demo-
graphic factors of the primary school teach-
ers?

3. Whatis the academic performance in Math-
ematics of the primary school students?

4. s there an association between the teach-
ing competencies and the students’ mathe-
matics performance?

Research Methodology
Research Design

The study used quantitative approach in
collecting and analyzing data. Descriptive-sur-
vey, inferential, and correlational designs were
utilized to attain the research aim and answer
the research questions. Descriptive-survey was
used to explore the characteristics of the sam-
ple population (Anastas, 1999) in terms of
teaching competencies and the primary school
students’ academic performance in Mathemat-
ics subject. The study used a modified question-
naire that was tested to be valid and reliable.
Inferential analysis was used to examine the
significant differences (Trochim, 2023) in the
teaching competencies according to the teach-
ers’ gender, age, highest earned degree, and
years in service. On the other hand, correla-
tional analysis was used to study the associa-
tion (Prematunga, 2012) between the teaching
competencies and the students’ mathematics
performance.

Further, total enumeration among the sam-
ple participants was used. The data collection
process was conducted for four months, that is,
from June to September 2020. Though the par-
ticipants involved a small sample, the collection
of data took too long due to the observance of
health protocols and restrictions affected by
the COVID-19 pandemic.

Participants

The participants involved 51 primary
school teachers in Tinoc District, Tinoc, Ifugao,
Philippines. The study only considered the
Grades 4 - 6 Mathematics teachers among the
state-owned or public primary schools in the
district. This is in the interest of understanding

IJMABER

2404

Volume 4 | Number 7 | July | 2023



Libiado et al, 2023 / Examining the Teaching Competencies and their Relation to the Mathematics Performance of Primary School Students

how the students’ performances relate to the
teachers’ educational practices in the district
where one of the researchers is employed.
Though the study involved total enumeration,
the small number of involved teachers re-
flected the small populations of primary school
students which consisted of one or two class
sections during the school year 2019-2020. The
participants came from the 15 different ele-
mentary schools and one central school in
Tinoc District. In the country, institutions offer-
ing primary education of Grades 1-6 are known
as ‘elementary schools (ES)’. Meanwhile, a ‘cen-
tral school (CS)’ is still a primary school, though
it has greater population of students and bigger
school area compared to an elementary school.
Particularly, the teachers were comprised of: 7
(14%) from Tinoc CS; 4 (8%) from both Eheb
ES and Palabayan ES; 3 (6%) from Binablayan

ES, Tulludan ES, Manaan ES, Luhong ES, Tuku-
can ES, Impugong ES, Gumhang ES, Cocoy ES,
Ahin ES, and Wangwang ES; and lastly, 2 (4%)
from Danggo ES, Huhlucan ES, and Dengao ES.

Further, Table 1 shows the data on the dis-
tribution of the teacher-respondents according
to their demographic factors. In terms of gen-
der, there are more female teachers compared
to the male group. Regarding age, the largest
population is 20 - 30 years old, then 41 - 50
years old, 31 - 40 years old, and the minor pop-
ulation is 51 - 60 years old. As for the highest
earned degree, there are more teachers with a
bachelor's degree compared to a master's de-
gree. Lastly, teachers with 1 - 10 years of ser-
vice have the largest population, followed by 11
- 20 years, 21 - 30 years, and 31 - 40 years of
service.

Table 1. Distribution of the participants according to demographic factors

Demographics N Percentage
Gender Female 43 84%
Male 8 16%
20-30 17 33%
_ 31-40 14 28%
Age (in years old, y/o) 4150 16 31%
51-60 4 8%
. Bachelor's 33 65%
Highest earned degree Master's 18 35%
1to 10 30 59%
Years in service (in years) 11 to 20 16 31%
21to 30 4 8%
31to40 1 2%

Instrument and Procedures

A 15-item structured questionnaire de-
signed explicitly for Mathematics subject by
Balbalosa (2010) was adopted. It was modified
to befit the conditions of the study and had an
inter-rater reliability of 95%. The modified
questionnaire was found reliable through pilot
testing, with an overall Cronbach's Alpha of
819, signifying an excellent internal con-
sistency among the items. Moreover, the ques-
tionnaire was divided into two parts (Appendix
1). The first part included demographic factors
about gender, age, highest earned degree, and

years in service. The second part consisted of
the 15 items referring to teaching competen-
cies that were classified into four categories:
personality traits, teaching pedagogy, IMs utili-
zation, and assessment of learning.

Before the commencement of data gather-
ing, permissions were sought from the depart-
ment officials, principals, and school heads of
the Tinoc District. Likewise, permissions were
also sought from the class advisers requesting
to collect data of Grade 4-6 students’ academic
performance in Mathematics subjects. After all
permissions were granted, consent forms were
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forwarded to the respondents, informing the
purpose of the study and their voluntary
participation. The researchers personally gath-
ered the data to attain a higher percentage of
the return of answered questionnaires. The re-
sults were then tabulated, analyzed, and inter-
preted, which served as the basis for coming up
with the conclusions.

Table 2. Distribution of Equivalent Range of Scores

Data Analysis

The 4-point Likert scale denoted the level of
teaching competencies that reflected the teach-
ers’ performance. The statistical limits shown
in Table 2 serves as the equivalent range of
scores describing the results of the computed
weighted mean values. The weighted means
were interpreted as Always (A), Sometimes
(So), Seldom (Se), and Never (N) practiced.

Numerical Rating

Statistical Limits

Descriptive Equivalent

4 3.26 -4.00 Always (A)

3 1.76 - 2.50 Sometimes (So)
2 1.76 - 2.50 Seldom (Se)

1 1.00 - 1.75 Never (N)

On the other hand, the students’ Mathemat-
ics performances were determined through
Mean Percentage Scores (MPS). The MPS indi-
cates the ratio between the number of correctly
answered items in a test and the total number

of items. Table 3 shows the distribution of
scores divided into four equal percentages: Su-
perior, Upper Average, Lower Average, and
Poor (Department of Education, 2015).

Table 3. Range Distribution of Mean Percentage Scores (MPS)

Quartile Distribution

Descriptive Equivalent

76 - 100% Superior
51-75% Upper Average
26 - 50% Lower Average
0-25% Poor

In analyzing the data, Analysis of Variance
(ANOVA) was used to test if there was a signif-
icant difference in the level of teaching compe-
tencies that affected the teachers' performance
when grouped according to their demographic
profiles. Then, the Pearson-product-moment
correlation (PPMC) was employed to test the
association between the teachers' competen-
cies and the students’ MPS.

Results and Discussion

Table 4 shows the assessment of learning
(M = 3.62) as the most competency affecting
the teaching performance in Mathematics. Per-
sonality traits (M = 3.59) ranked second, while
teaching pedagogy (M = 3.53) and IMs utiliza-
tion (M = 3.28) are ranked third and fourth, re-
spectively. It is also identified that teachers'

competencies are described as always ob-
served, regardless of rank.

As gleaned in Table 5, the result shows that
there is no significant difference at p<.05 level
in the perceived effect of personality traits (f =
.31, p = .820), teaching pedagogy (f = .09, p =
.772), IMs utilization (f = 2.78, p =.102), and,
assessment of learning (f = .21, p =.646) in the
teachers' performance according to gender.
When it comes to the teachers’ age, results in
Table 6 shows no significant difference, also at
p<.05 level, in the perceived effect of personal-
ity traits (f = .22, p = .883), teaching pedagogy
(f=1.31, p =.282), IMs utilization (f = .25, p =
.863), and assessment of learning (f =.77, p =
.515).

Results in Table 7 reveals a significant dif-
ference at p<.05 level in the effect of teaching

IJMABER

2406

Volume 4 | Number 7 | July | 2023



Libiado et al, 2023 / Examining the Teaching Competencies and their Relation to the Mathematics Performance of Primary School Students

pedagogy (f = 8.43, p =.005) on teaching per- personality traits (f = 1.38, p = .246), IMs utili-
formance considering the highest earned de- zation (f = .82, p = .369), and assessment of
gree of the teachers. On the other hand, thereis learning (f=.01, p =.941).

no significant difference, also at p<.05 level, in

Table 4. Teaching Competencies Affecting Teaching Performance

Teaching Competencies M Descriptive Equivalent Rank
Personality traits 3.59 Always (A) 2
Teaching pedagogy 3.53 Always (A) 3
IMs utilization 3.28 Always (A) 4
Assessment of learning 3.62 Always (A) 1

Table 5. Teaching Competencies Affecting Performance according to Gender

Male Female

Teaching Competencies M DE M DE f-value p-value
Personality traits 3.67 A 3.57 A 31ns .820
Teaching pedagogy 3.50 A 3.53 A .09ns 772
IMs utilization 3.10 So 3.32 A 2.78ns .102
Assessment of learning 3.58 A 3.63 A 21ns .646

Note: DE = Descriptive Equivalent; A = Always; So = Sometimes; Se = Seldom; N = Never; * = significant
(p<.05); ns = not significant (p>.05)

Table 6. Teaching Competencies Affecting Performance according to Age

Teachin 20-30y/o 31-40y/o 41-50y/o 51-60y/o
Competenfies M YéE M }l,)/E M }]’)/E M }]’)/E f-value  p-value
Personality traits 359 A 362 A 356 A 358 A .22ns .883
Teaching pedagogy 3.42 A 360 A 357 A 354 A 1.31ns .282
IMs utilization 331 A 332 A 324 S 321 S .25ns .863
Assessment of learning 361 A 371 A 358 A 354 A .77ns .515

Note: DE = Descriptive Equivalent; A = Always; So = Sometimes; Se = Seldom; N = Never; * = significant
(p<.05); ns = not significant (p>.05)

Table 7. Teaching Competencies Affecting Performance according to Highest Earned Degree

Bachelor’s Degree Master’s Degree

Teaching Competencies f-value p-value

M DE M DE
Personality traits 3.57 A 3.63 A 1.38ns 246
Teaching pedagogy 3.45 A 3.67 A 8.43* .005
IMs utilization 3.25 So 3.34 A .82ns .369
Assessment of learning 3.63 A 3.62 A .01ns 941

Note: DE = Descriptive Equivalent; A = Always; So = Sometimes; Se = Seldom; N = Never; * = significant
(p<.05); ns = not significant (p>.05)

As seen in Table 8, there is no significant .05, p =.983) in the performance of teachers
difference at p<.05 level in the perceived effect =~ when grouped according to years in service.

of personality traits (f =.18, p =.910), teaching Table 9 summarizes the Mathematics MPS
pedagogy (f = 1.22, p = .312), IMs utilization (f of 231 students from Grades 4, 5, and 6. The re-
=.01, p =.998), and assessment of learning (f=  sults show that all grade levels obtained a

lower average MPS, thus, yielding an overall
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mean of 45.80%, indicating a lower average
level of Mathematics performance. Lastly, the
result of the PPMC shown in Table 10 indicates
no significant association at p<.05 level be-
tween the perceived level in all the teaching
competencies, that is, personality traits (r = -
2128, p = .1338), teaching pedagogy (r = -
2130, p =.1334) IMs utilization (r =-.2166,p =
.1268), and assessment of learning (r = -.2415,

p = .0878) that affects the teachers' perfor-
mance and the Mathematics performance of
students. It can also be seen that correlational
r-values are negative, indicating inverse rela-
tionship between the teaching competencies
and the students’ mathematics performance.
However, further analysis of the p-values indi-
cates shows non-association between the two
variables.

Table 8. Teaching Competencies Affecting Performance according to Years in Service

Teaching 1-10 yrs 11-20 yrs 21-30yrs 31-40 yrs fvalue p-value
Competencies M DE M DE M DE M DE
Personality traits 3.58 A 360 A 354 A 367 A (0.18ns 910
Teaching pedagogy 3.47 A 3.61 A 3.63 A 3.50 A 1.22ns 312
[Ms utilization 3.28 A 3.29 A 3.29 A 333 A 0.01ns 998

Assessment of learning 3.63 A 3.61 A

358 A 3.67 A 0.05ns .983

Note: DE = Descriptive Equivalent; A = Always; So = Sometimes; Se = Seldom; N = Never; * = significant

(p<.05); ns = not significant (p>.05)

Table 9. MPS in Mathematics of Grade 4 - 6 Students

Grade Levels N MPS Descriptive Equivalent
4 73 45.75% Lower Average
5 79 41.96% Lower Average
6 79 49.69% Lower Average
Total/Mean 231 45.80% Lower Average

Table 10. Association between the Teaching Competencies and Students’ Mathematics Performance

Teaching Competencies r-value p-value
Personality traits -.2128ns .1338
Teaching pedagogy -.2130ns 1334
[Ms utilization -.2166ns .1268
Assessment of learning -.2415ns .0878

Note: * = significant (p<.05); ns = not significant (p>.05)

Discussion

The identification of assessment of learning
as the most competency that affected the teach-
ers’ performance in Mathematics (Table 4) rec-
ognizes the positive effect of assessment on the
quality of learning (Buhagiar & Murphy, 2008;
Jimaa, 2011). Through varied assessments,
teachers could monitor students' progress
(Buhagiar & Murphy, 2008), help the students
to learn, and aids in decision-making to en-
hance instruction (Jimaa, 2011; Pang, 2022). It
suggests that the teachers developed scoring
guides/rubrics with the students allowing

sufficient time for instruction. Feedback was
used to communicate assessment results to the
students, which helped to identify the students'
strengths and weaknesses (Pang, 2022).
Results points-out that gender does not af-
fect teaching competencies and effectiveness
(Table 5). This is in contrast to studies identify-
ing that male teachers were more effective in
teaching, or that female teachers were more ef-
fective than males (Islahi & Nasreen, 2013).
Though the results of this study indicate no re-
lationship between teaching competencies and
gender, there were still variances in the result.
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The result shows that female teachers scored
higher in the assessment of learning while male
teachers scored higher in personality traits.
This exemplifies that female teachers prefer to
communicate results to the students, while
male teachers encourage them to participate in
classes. Moreover, the groups of male and fe-
male teachers obtained similar results in teach-
ing pedagogy and IMs utilization, indicating
that both groups have mastery of the subject
matter and provided practical and concrete
mathematical examples.

It was indicated that age does not affect the
teachers' perception of the competencies af-
fecting their performance (Table 6). It confers
that teachers' age does not significantly affect
the students' academic performance (Waseka
et al.,, 2016). However, it disagrees with results
indicating that teachers' age influences stu-
dents' achievement (Chiang & Wang, 2014;
Odiembo & Simatwa, 2014). Additionally, as-
sessment of learning was most observed by
teachers aged 20-50 years old, while personal-
ity traits affected those 51-60 years old. This
signifies that the teachers aged 20-50 years
were better at providing feedback, returning
results to the students, and using varied assess-
ments. On the other hand, the teachers who
were 51-60 years old preferred to impose
proper discipline and needed to be more leni-
ent in following the rules. The results also indi-
cate that teachers seldom used IMs regardless
of age. However, part of the result suggests a
shift from traditional to technology-based IMs
recognizing that it can positively affect stu-
dents' Mathematics performance (Lashley,
2017).

Regardless of educational attainment, the
teachers share the same perception among the
teaching competencies (Table 7). This con-
trasts the positive correlation between the
highest earned degree and students' Mathe-
matics performance. It disagrees that the
higher the teachers' educational attainment,
the better the students' performance (Dial,
2008; Horn & Jang, 2017; Kowalczuk-Waledzia
et al., 2017; Tucker & Fushell, 2013). This also
does not reflect the NAEP 2016 report indicat-
ing that teachers with master's degrees pro-
duce better-performing students (Horn & Jang,

2017). Furthermore, results disclose the pres-
ence of a significant difference in teaching ped-
agogy among the teachers with master's de-
grees. This suggests that they were more orga-
nized in presenting subject matters, updated
with the present trends relevant to the subject
matter, able to use various strategies, IMs, and
techniques, and related the lessons to students'
lives and needs. Nevertheless, personality
traits, IMs utilization, and learning assessment
show no significant relationship with teachers'
performance regardless of their highest earned
degree.

Results reflect the non-significance among
the teaching competencies according to years
in service (Table 8). This contrasts with studies
revealing the association between the teachers'
years of service and the students’ achievement.
It does not agree with the results that long
years of experience in teaching mean better
students’ performance (Avvisati, 2018; Clot-
felter etal., 2007; Rice, 2010). Regardless of the
years in service, the competencies in the per-
formance of teachers are rated the same. It gen-
erally suggests that the teachers maintained a
good relationship with the students, clearly ex-
plained the lesson's objectives, used practical
and concrete examples, and developed scoring
guides/rubrics with the students.

Based on the findings (Table 9), the mathe-
matics performance of students is lower aver-
age. This result highly reflects the beginning-
level performance of Filipino students in Math-
ematics (Cordova & Tan, 2018; Dela Cruz,
2017). The finding also parallels the results of
national assessments (Department of Educa-
tion, 2019; Estonato et al,, 2017) and interna-
tional tests that were conducted. The result re-
flects the students’ low proficiency level and
low mastery of mathematical concepts among
the Grade 4-6 students (Department of Educa-
tion, 2019). The results of related studies and
the current undertaking justify the urgency to
employ necessary measures to address the low
performance of students and the need to help
them improve their mathematical knowledge.

As determined, there is the absence of a sig-
nificant relationship between the teachers'
competencies and the mathematics perfor-
mance of students (Table 10). Surprisingly,
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though the teachers always practiced the
teaching competencies, these competencies did
not affect the students’ Mathematics perfor-
mance. The result does not agree that teacher
competencies are vital components (Hill et al,,
2005; Piopunik et al,, 2014) and can influence
(Waseka et al,, 2016) students' academic per-
formance in the said subject. Furthermore, the
lack of association signifies that teaching com-
petencies did not affect and had no role in the
students' academic performance. This result
does not confer with the goals and objectives of
content and performance standards of the
learning competencies covered in the Philip-
pine K-12 curriculum. Results suggest that
teaching competencies do not affect the stu-
dents' need to demonstrate understanding and
appreciation of critical concepts and principles
of Mathematics as applied, using appropriate
technology in problem-solving, critical think-
ing, communicating, reasoning, making con-
nections, representations, and decisions in real
life.

Conclusion

The teacher's role and capability are critical
to motivating and honing the students’
mathematical skills. This is why teaching
competencies are essential and must reflect on
what the teachers are expected to perform. The
study unveiled that primary school teachers
always observed the teaching competencies
during their Mathematics instruction, whereby
the assessment of student learning was
identified as most observed. Results also indi-
cated no significant differences in the teachers’
perceived effect of the teaching competencies
according to demographic factors. Moreover, it
was determined that primary school students
performed lower average in Mathematics. Fur-
ther, the study disclosed that the teachers'
competencies have no significant association
with the students' Mathematics performance.

The low average performance of the stu-
dents conforms with evaluations indicating
that Filipino students perform at a beginning
level. This may be an index of the observations
that Mathematics lessons focus on broader
breadth rather than depth. If this condition is
not immediately addressed, students' pessi-
mism towards the subject may linger and

persist, affecting their analytical and critical de-
velopment. We recommend that teachers go
beyond their instructional practices and pro-
vide support through continuing professional
development activities. Such activities will
equip the teachers to enhance their students’
mathematical knowledge and skills. A proposal
of program of activities aligned to enhance the
teaching competencies in Mathematics is pro-
vided herein (see Appendix 2). The proposed
activity may be used for future endeavours.
Further, it is crucial for teachers to engage stu-
dents to associate mathematical concepts with
daily activities. Teachers must choose practical
and real-life applications and tasks beyond
what the students may already know and think
they can do. The non-association of the teach-
ing competencies and the students' academic
performance in this study does not concur with
the generally accepted principle that teachers
can influence students. Nevertheless, the re-
searchers still believe in a teacher's capability
to impact the student's perspective and aca-
demic achievement in Mathematics. With vary-
ing results compared with earlier studies, the
conduct of the study has limitations and does
not represent the general academic population.
A broader scope of the study should be under-
taken.
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Appendix 1
Sample Questionnaire

I. Profile
Directions: Fill-in and tick or check the information that best describes you.

Name (Optional): School:
Gender: () Male () Female

Age: ()20-30 ()31-40 ()41-50 ()51-60

Highest Earned Degree: () Bachelor’s () Master’s () Doctorate
Years in service: ()1-10 () 11-20 ()21-30 () 31-40

II. Teaching Competencies
Direction: For each of the following items, circle the response which best reflect your responses to the
questions.

1- Never (N)  2- Seldom (Se) 3- Sometimes (So)  4- Always (A)

Items
Scales

Personality Traits

[ have a good relationship with the students.

I encourage students to participate in class discussions.

[ impose proper discipline and is not lenient in following rules.

I have an appealing personality with good sense of humor.

[ am open to suggestions or opinions.

[ have a strong personal standard and I continue to be a student through-

out life.

Teaching Pedagogy

I explain the objectives of the lesson in Mathematics clearly at the start

of each period.

2. I have mastery in Mathematics subject matter.

3. lamorganized in presenting subject matters by systematically following
course syllabus.

4. 1am updated with the present trends, relevant to the subject matter.

5. 1 use various strategies, teaching aids/devices and techniques in pre-
senting the lessons.

6. I adapt teaching procedures and relate the lesson content to students’

lives and needs.

Instructional Material Utilization

I use chalk and blackboard in explaining the lessons in Mathematics

[ use workbooks and textbooks in teaching Mathematics.

I use PowerPoint Presentations as visual aids in teaching Mathematics.

[ use practical and concrete examples during the lesson.

[ use materials for project development.

[ use improvised materials in teaching Math subject.
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1- Never (N)  2- Seldom (Se) 3- Sometimes (So)  4- Always (A)

Items Scales
D. Assessment of Learning
1. I use assessments such as diagnostic, formative and summative to test 1 2 3 4
students’ performance in Mathematics.
2. luse assessment results to guide instruction. 1 2 3 4
3. Idevelop scoring guides/rubrics with the students. 1 2 3 4
4. 1 communicate assessment results to the students. 1 2 3 4
5. Tusevaried assessments that allows students to have enough time to 1 2 3 4
think and to learn.
6. Iallow students to use feedback to improve their work before a grade

—_
[\]
w
N

is assigned.
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Appendix 2
Activity Proposal for Enhancing Teaching Competencies in Mathematics

Title of Activity: Onwards to Education 4.0: Upgrading Innovations in Teaching Mathemat-
ics

Objectives: At the end of the training, participants are expected to:
a. adaptinnovations in Mathematics teaching-learning; and
b. create interactive presentations/game-based activities and improvised teaching
materials in Mathematics.

Outputs:
a. Return demonstration on interactive presentations/game-based activities and other in-

novations in teaching Mathematics.

Training Matrix

Session 1: Introduction on New Trends of Pedagogies and Strategies in Teaching Mathe-
matics, Review on the learning competencies in Mathematics from Grades 4-6 and
Presentation of Interactive Mathematics Tools

Key Understanding to be Developed ¢ Employ the different innovative strategies that are
vital and efficient in teaching Mathematics.

Learning Objectives e The participants are expected to:

1. keep anote on the new trends and strategies in
Teaching Mathematics;

2. acquaint themselves on the learning competen-
cies in Mathematics from Grades 4-6 and adapt
strategies and techniques in presenting lessons
in Mathematics; and

3. get familiar with the interactive Mathematics

tools.
Resources e PowerPoint Presentation, notebook and ballpen, K-
12 curriculum guide/MELC
Strategies e Lecture on the new trends of pedagogies and strat-

egies in teaching Mathematics.

e Review on the learning competencies in Mathemat-
ics from Grades 4-6 and learning strategies and
techniques to adapt in presenting lessons in Math-
ematics.

e Presentation of interactive Mathematics tools such
as BuzzMath Quiz, Geoboard, BookWidgets, Cross-
word Widget, and Pair Matching Game.

Activity e Have a film viewing and lecture with participants
regarding the new trends of pedagogies and strate-
gies in teaching Mathematics.

e Introduce the session about the learning competen-
cies to the participants by asking the following
questions:
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Session 1: Introduction on New Trends of Pedagogies and Strategies in Teaching Mathe-
matics, Review on the learning competencies in Mathematics from Grades 4-6 and
Presentation of Interactive Mathematics Tools

a. How familiar are you with the learning compe-
tencies in Mathematics that you are handling?

b. What strategies and techniques do you con-
sider in teaching your learners?

e Be familiar with the content of K-12 learning com-
petencies in Mathematics that is handled by the
teacher. Analyze teaching strategies and techniques
to adopt in teaching the lessons in Mathematics.

e Present the interactive Mathematics tools such as
BuzzMath Quiz, Geoboard, BookWidgets, Cross-
word Widget, and Pair Matching Game.

Analysis e Ask questions to encourage the participants to give
their remarks regarding the film.
e Ask clarifications to participants on their remarks
regarding the interactive Mathematics tools.

Abstraction e Generalization on the new trends of pedagogies and
strategies in teaching Mathematics.

e After familiarizing the content of K-12 learning
competencies in Mathematics, the participants can
now analyze teaching strategies and techniques to
adopt in teaching the lessons in Mathematics.

e Abstraction in the interactive Mathematics tools.

Application e Pair-share on the new trends of pedagogies and
strategies in teaching Mathematics.
e Sharingon the best practices in teaching Mathemat-
ics.
e Operating the interactive Mathematics tools such as
BuzzMath Quiz, Geoboard, BookWidgets, Cross-
word Widget, and Pair Matching Game.

Time Allotment/Duration 1 hour

Session 2: Using Digital-Based Instructional Material in Mathematics Instruction

Key Understanding to be Developed e What are the digital-based teaching materials that
can be used in Mathematics instruction? How do
we utilize them?

Learning Objectives o The participants are expected to:
a. develop digital-based instructional materi-
als/use PowerPoint to create Interactive Math-
ematics Quiz Game-Game Show.

Resources e PowerPoint Presentation, K-12 Curriculum Guide,
downloaded graphics and clip arts, art materials
Strategies e Present the steps in developing digital-based in-

structional material using PowerPoint.
e Tutorial on how to use PowerPoint to create Inter-
active Mathematics Quiz Game-Game Show.
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Activity e Tutorial on how to use PowerPoint to create Inter-
active Mathematics Quiz Game-Game Show.
Analysis o Consider the topics that are suited in making inter-

active quiz and the topics where improvised mate-
rials can be utilized.

e Give the steps on how to use PowerPoint to create
interactive quiz game.

Abstraction e Familiarize the steps in creating a game show.
Application o (reate an interactive game in Mathematics using

PowerPoint-Game Show and Flying Numbers.
Time allotment 4 hours and 45 minutes

Session 3. Crafting of Interactive Mathematics Game Using Improvised Materials

Key Understanding to be Developed Creating of engaging activities in Mathematics.

Learning Objectives The participants are expected to:

[ ]
[ ]
e develop a game-based activity in Mathematics.
[ ]
[ ]

Resources Art materials
Strategies Present the steps in creating improvised material in
Mathematics.
Activity e Introduce the session to the participants by asking
the following question:
1. What game-based activities do you use? How
did these help the learners?
2. To what extent do you use improvised materi-
als in Mathematics instruction?
Analysis e Introduce the steps and tips in creating improvised
teaching materials.
Abstraction e Present the steps in crafting Multiplication Table
Wheel and ‘Tic-Tac-Toe’ Mathematics.
e Presentthe stepsin crafting apple tree Mathematics
game.
Application e Proceed to the workshop. Facilitate and assist the
participants until they fully apply the steps.
Time Allotment 1 hour and 45 minutes
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