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ABSTRACT: The Philippines had a major revamp in its basic education curriculum, particularly the implementation of the
new K to 12 curriculum. Within the five years from its full implementation, several challenges were identified by curriculum
experts, research scholars, and even the in-service teachers. This problem is evident in the revisions made in the science
curriculum. The curricular change has presented a mismatch problem between in-service science teachers and the current
science curriculum. Hence, this study aimed at examining the topics that the science teachers’ least confident in teaching in the
elementary and high school science curriculum. In this manner, the gap between an in-service science teacher and the current
science curriculum will be revealed. This study utilized a descriptive research design with adapted questionnaires from the
literature. The PSTE and STEO have satisfactory levels for elementary and high school teachers. Elementary teachers were
most confident in teaching chemistry, while high school teachers were most confident in teaching biology. Teaching physics is
the least confident area in science for both groups. The results were believed to be due to the limited years of actual science
teaching experience. The findings of this study can be used to design and develop evidence-based courses to address the gap
between science teacher's efficacy and the current science curriculum of the country.
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INTRODUCTION

The K-12 curriculum in the Philippines is in its fifth year
from its full implementation. The new curriculum aims to
improve programs of learning, access to quality education,
form individuals who can contribute to the broader
community, and boost the global competitiveness of the
Filipino workforce [1]. With these aims, a significant change
was done in this transition, such as the “spiral approach” in
the curriculum [2]. It is designed by building on the same
concepts in each grade level and increasing complexity [3,
4]. When a student masters an initial topic, new knowledge is
introduced in the next lesson enabling him/her to reinforce
what is already learned. A rich breadth and depth of
knowledge are achieved in the end [5]. This is to ensure the
mastery of knowledge and skills after each grade level.

Along with this transition, the new science curriculum has
many improvements. The new science program incorporates
the different disciplines in science which are life science,
physics, chemistry, and earth science in every grade level [6].
Each grade has an enhanced and decongested curriculum [7]
in which learners must develop the core competencies
relevant in their further education or working life [8]. The
spiral progression of the science curriculum calls for new
perspectives in implementing the teaching and learning
process [9]. Science teachers are required to teach all the
specializations of science in each grade level with increasing
difficulty and complexity [10]. But the current K to 12
teachers are specialized in a specific field in science.
However, the new curriculum required them to teach all the
areas in science in a spiral progression approach. There has

been a discrepancy in teachers’ preparation in science
teaching [11] even though teachers are in the place to shape
better-educated future generations [12].

This situation urges teacher-education institutions in the
Philippines to develop appropriate science teachers' curricula
for the K to 12 programs in basic education. With this, the
Commission on Higher Education issued a memorandum on
the policies, standards, and guidelines for the new
undergraduate programs including science. The new science
teacher education program is designed to equip learners with
adequate and relevant competencies to teach their
specialization at the secondary level [13]. Still, the current
efforts prepare for the preservice teachers. The challenge
with current in-service teachers is still unsettled. Several
researchers suggested focusing on self-efficacy beliefs in
addressing the challenge [14, 15].

In a broader term, self-efficacy is an individual’s perceived
capabilities to attain designated types of performances and
achieve specific results [16]. It influences how an individual
thinks, feels, motivates, and acts [17]. Specifically to science
education, a teacher's efficacy is a teacher’s belief or
judgment about own abilities to teach science effectively
with innovative techniques [18-20]. It also considers their
personal weaknesses in terms of the specific teaching context
[21]. Therefore it has predictive value because it influences
students’ achievement, attitude, and affective growth.

Several foreign studies regarding teachers' self-efficacy
indicate strong links between teacher self-efficacy and
factors such as instructional quality and students’ academic
achievement [22]. Yet, much of this research approach self-

May-June



180 ISSN 1013-5316;CODEN: SINTE 8

efficacy from the perspective of teaching, but few studies
have attempted to distinguish the actual science subjects that
the in-service science teachers lack confidence in teaching. In
the local setting, no study yet examined the specific topics
that the science teachers’ least confident in teaching and
subject-specific self-efficacy of science elementary and high
school teachers. Limited published articles are also available
locally on the self-efficacy of science teachers. This research
aims to determine the teachers’ science teaching efficacy and
specifying the topics in each science subject teachers lack the
confidence to teach.

METHODS

A descriptive survey research design was utilized in this
study. This study aims to determine the levels of personal
science teaching efficacy and subject-specific self-efficacy of
elementary and high school science teachers. The El
Salvador City division office assisted data collection through
electronic forms. Ample time was given to the participants to
assure the reliability and validity of the results. In this study,
teachers’ profiling was conducted. Forty-nine (49)
elementary (Grade 3 to 6) and eighteen (18) high schools
(Grade 7 to 10) teachers were considered as the sample,
which has a total of 67 Science teachers. Data analyses took
place at the University of Science and Technology of
Southern Philippines. The personal aspect of self-efficacy
towards science teaching (PSTE and STEO) was determined
using Science Teaching Efficacy Belief Instrument (STEBI-
B) modified by Bleicher, and the subject-specific self-
efficacy (SSSE) was assessed using the instrument developed
by Walag et al. (2020) based on the K to 12 Curriculum
Guide of the Department of Education, Philippines. The
approval of the utilization of the tool in this study was
already obtained from the authors. The research instrument
was reviewed in terms of its content and face validity with
the help of experts in chemistry, biology, and physics
education from a nearby university. They were given
sufficient time to review the instruments. The instruments
were then revised based on the comments and suggestions of
the content experts. The revised tool was then pilot-tested to
45 science teachers from a certain division in the region. The
answers were then tabulated and analyzed using Item
Analysis software to check for their reliability. The STEBI-B
and Subject-specific Self-Efficacy instruments were also
subjected to internal consistency reliability using Cronbach's
alpha with a value of 0.81 and 0.95, respectively.

The confidentiality and anonymity of responses of all
participants were the highest priority in this study. All
necessary measures were also taken into account to ensure
that the participants were not harmed in any way. The
objectives were clearly explained to all participants before
the data collection. The method and the research instrument
utilized in this study were carefully reviewed for ethical
considerations by the university research office through our
research program officers and external reviewers, which
served as the ethics review board.

FINDINGS

Science Teachers’ Profile

The majority of the elementary teacher-participants are
teaching Grade 3 Science with less than ten years of teaching

Sci. Int.(Lahore),33(3),179-186,2021

experience. These generalist teachers are escalating their
knowledge and skills because of the evidence that several of
the teachers have master's or doctorate degrees. The high
school science teachers are mostly teaching Grade 7 Science.
Although the majority have five years of teaching
experience, the teachers are mostly master's degree holders.
This indicated that teachers go the extra mile to advance their
knowledge and skills by taking graduate studies.

Table 1. The Science Teachers’ Profile of the Division of El

Salvador City
Parameter Primary School ~ High School
(n=49) (n=18)
f % f %
Science Level Taught
Grade 3/7 30 61.22% 4 27.80%
Grade 4/8 7 1429% 3 16.70%
Grade 5/9 3 6.12% 4 22.20%
Grade 6/10 9 18.37% 6 33.33%
Teaching Experience (years)
21 or more 13 26.53% - -
16-20 5 10.20% - -
11-15 3 6.12% 1 5.55
6-10 11 2245% 5 27.78
0-5 17 34.70% 12 66.67
Educational Attainment
Bachelor’s degree 36 7347% 8 44.40%
Master’s degree 10 2041% 10 55.60%
Doctorate degree 3 6.12% - -

Personal Science Teaching Efficacy

The respondents' overall Personal Science Teaching Efficacy
(PSTE) is 3.04 for elementary school teachers and 3.21 for
high school teachers, which are both satisfactory levels. The
highest personal teaching efficacy levels were noted in
statements #1 and #12 for elementary school teachers. This
indicates that teachers at the elementary level possess high
confidence that they will find varied teaching strategies in
teaching science. Also, elementary school teachers believe
that students’ queries are recognized to have effective science
teaching. Likewise, the highest level of personal efficacy was
noted in statement #1, followed by statement #12. The PSTE
levels of the two groups of teachers are comparable to each
other. This indicates that the science teaching efficacy of the
groups does not differ even they are teaching at different
levels.

Science Teaching Expectancy Outcome

As shown in Table 2, the elementary and high school
teachers possessed a satisfactory Science Teaching
Expectancy Outcome (STEO) level, with 2.97 and 3.13,
respectively. The highest mean level of science teaching
expectancy outcome for elementary school teachers is
statement #2 and #4 (3.39). This means that the teachers
recognize that the students' difficulty in science due to lack of
background knowledge can be improved by using a wide
range of teaching strategies suited to the students' needs.
Whereas for high school teachers, they have the highest mean
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in statement #4 and #6 (3.50), which means that teachers
viewed that the progress of the low-achieving students can be
elevated through outspread consideration on their needs.
Subject-specific self-efficacy (SSSE)

As shown in Table 3, elementary science teachers had the
highest perceived capability of teaching chemistry, followed
by biology, earth and space science, and then physics. The
high school teachers are more confident teaching biology,
followed by earth science, chemistry, and physics. Physics
seemed to be their least confident science to teach for both
elementary and high school teachers. In a more detailed look,
Table 4 summarizes the different topics which the elementary
and high school teachers are least confident in teaching. The
elementary and high school teachers have varied least
confident topics to teach except for constellations.

DISCUSSION

Personal teaching efficacy is one of the most central
mechanisms to analyze professional development programs
[23]. It has to do with teachers' perceptions of competence in
specific tasks and are often associated with pedagogical
content knowledge [24]. Teachers with a high sense of self-
efficacy are confident and exhibit a repertoire of ideas and
use new strategies in teaching that ultimately shape students'
educational experiences in learning science [19, 25]. They
also persist in the face of student failure, are more resilient
when facing setbacks, and are more likely to provide special
assistance to students who are struggling (Cone, 2009)

The satisfactory level of PSTE could be affected by the
actual science teaching experience [3]. The years of teaching
experience were positively related to personal teaching self-
efficacy, which means that an increase in teaching experience
would increase personal teaching self-efficacy [26]. Based on
the teachers’ profile, most elementary and high school
teachers possess less than five years of teaching experience,
the reason for their satisfactory levels of PSTE. The length of
teaching experience can develop stronger self-efficacy beliefs
[20]. Consistent with the previous study, novice teachers
scored significantly lower in teaching efficacy than
experienced teachers [27].

Teachers who have high efficacy create mastery experiences
for their students [28] and practical matters, such as
instructional and classroom management [21]. The beginning
teachers who have lower levels of teacher self-efficacy
beliefs have difficulty classroom management, like students’
behaviors. Thus, if teachers acquire more incredible
experience, their self-efficacy beliefs increase [29], [30].
Teachers undergoing the process of actual science teaching
have a positive effect on PSTE. Mastery experiences
significantly contribute to teacher efficacy [31]. Direct
communication with students and preparing teaching
activities can affect teachers' teaching efficacy [21].
Although several teachers hold master's or even doctorate
degrees, a well-tailored professional development for science
teachers should be considered to grow science teaching
efficacy. Study shows that teachers' professional
development efforts positively affect teacher efficacy [32].
Also, the frequency of participation in these programs has
shown a significant positive relationship [33]. When used as
a pivot point in the design of professional development
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programs, self-efficacy could be the potential value of a set
of practical tools like feedback [34]. Thus, providing
opportunities and experiences that are positive, meaningful,
and engaging is essential [35].

Science Teaching Expectancy Outcome is a belief that a
teacher can make a difference to a students’ academic
performance [36]. A belief in how well students can actually
be taught, given limitations such as their family situation,
school conditions, or academic ability [37]. Often, the low
outcome expectancy teachers perceived teaching as a solo
experience with little recognition of students' interactive role
in the learning process [24].

The satisfactory levels of STEO can be explained by the fact
that the majority of elementary and high school teachers have
less than five years of science teaching experience. Previous
studies showed that as teachers grew in their science teaching
experience, their science teaching efficacy and outcome
expectations also grew. [36, 38]. Experienced teachers can
determine appropriate instructional strategies in their
teaching and expect student success [36]. Evident in this
study that elementary and high school teachers have the same
opinion that despite the inadequacy of a student's science
background, it can be overcome by good teaching.

The mean level of STEO (2.97 and 3.13) is highly
comparable to the mean level of PSTE (3.04 and 3.21) with
very little difference. Teachers' beliefs in their efficacy are
significant because they affect the learning environments
they create and the students' academic progress [28].
Teachers who are high in science self-efficacy feel capable of
teaching science and will likewise persist in their efforts to
reach unmotivated students [39].

A researcher-developed Likert scale instrument was used to
measure the subject-specific self-efficacy of the teachers. The
instrument was based on the competencies derived from
DepEd K to 12 Curriculum Guide. The SSSE result for high
school teachers is in accord with the results of Sultan (2020),
which showed that the highest self-efficacy level is in
biology, followed by earth science, chemistry, and physics.
Chemistry is the highest level of efficacy for elementary
school teachers, which is different from Yilmaz-Tuzun's
(2008) results, where one of the lowest levels of self-efficacy
is in teaching chemistry. However, both elementary and high
school teachers had low self-efficacy levels in teaching
physics [15]. One possible reason is the fewer number of
physics subjects in their prior education [40]. The previous
school science experiences are considered one of the
variables to influence efficacy [35], [42]. The teachers' lack
of confidence to teach science has mainly been attributed to
their poor background knowledge [43]. Physics is different
from other school subjects because it requires faster
progression and is more conceptually demanding [43]. The
elementary and high school teachers are least confident in
teaching electricity-related topics. This particular concern
demonstrates conceptual inadequacies and epistemological
uncertainties (for concepts and models/analogies and nature
of physics) [44].

Consequently, high school teachers are pretty confident in
teaching biology because of their good cognitive background
in the subject [44]. These teachers seemed to be less
confident in some topics like the structure and function of
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mitochondrion and information stored in DNA which are
included in the biology concepts perceived too difficult to
teach [45]. The elementary teachers are confident in teaching
chemistry but not in teaching mixture characteristics and
different techniques to separate mixtures. These topics
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experience [46]. In addition, the topics in chemistry for high
school are consistent with the observation of some authors
where they even developed a mobile application for ionic
bonding [47]. Table 5 also shows the topics science teachers'
least confidence in teaching in earth and space science for

require some understanding gained implicitly from laboratory ~ elementary and high school teachers.
Table 2. Personal Science Teaching Efficacy
Primary School . _
Statement (n=49) nghMSeCahnoil 8(3_18)
Mean + SD -
1. I continually find better ways to teach science. 3.47 £ 0.50 3.72 £0.46
2. SEL:/Sjr;éISI.:ry very hard, | cannot teach science as well as | teach most 290+087 3174071
3. I know the steps necessary to teach science concepts effectively. 3.08+0.49 3.33+£0.49
4. 1 am not very effective in monitoring science experiments.* 257+0.71 2.78 £0.88
5. 1 generally teach science ineffectively.* 3.06 +0.66 3.22 £0.65
6. Lcui‘ralgigstand science concepts well enough to be effective in teaching 316+ 051 3264072
7. \IN]:)I?l((j lt difficult to explain to students why science experiments 288 +0.60 317 +0.71
8. lamtypically able to answer students' science questions. 3.16 +0.43 3.22 £0.55
9. 1 wonder if I have the necessary skills to teach science.* 2.69 +0.65 3.11+£0.68
10. t(g;\é%r;nf;cfmce, I will not invite the principal to evaluate my science 3.06 + 0.47 3.92 +0.65
11. When a student has difficulty understanding a science concept, |
usually am at a loss as to how to help the student understand it 2.98+0.69 3.11+£0.76
better.*
12. When teaching science, | usually welcome student questions. 3.47 +0.54 3.56 £ 0.51
13. 1 do not know what to do to turn students on to science.* 3.00+0.71 3.11+£0.58
Total 3.04+0.30 3.21+0.43
Description Satisfactory Satisfactory
*responses to these statements were reverse-encoded
Table 3. Science Teaching Expectancy Outcome
Statement Primary School High School
Mean + SD Mean £ SD
1. When a student does better than usual in science, it is often because the
teacher exerted a little extra effort. 312£0.70 3.39+061
2. When the science grades of students improve, it is often due to their
teacher having found a more effective teaching approach. 3.39+057 344+051
3. If students are under achieving in science, it is most likely due to
ineffective science teaching. 2.54£0.79 2.50+0.86
4. The inadequacy of a student's science background can be overcome by
good teaching. 3.39+0.53 3.50 £0.62
5. The low science achievement of some students cannot generally be
blamed on their teachers 3.24£0.56 3.39+0.50
6. When low-achieving child progress in science, it is usually due to extra
attention is given by the teacher. 280+0.84 3.50+051
7. Increased effort in science teaching produces little change in some
students' science achievement.* 2.08+0.86 2.06£0.87
8. !’Crzgr:ng:her is generally responsible for the achievement of students in 294+ 059 3174079
9. Students' achievement in science is directly related to their teacher's
effectiveness in science teaching. 3.16£0.55 3.22+0.65
10. If parents comment that their child is showing more interest in science at
school, it is probably due to the performance of the child's teacher 3.14+0.68 3.17+062
Total 2.97+0.31 3.13+0.37
Description Satisfactory Satisfactory

*responses to these statements were reverse-encoded

Table 4. Subject-Specific Self-Efficacy of Sci
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Subject Primary School High School
Mean + SD Mean + SD
Earth and Space Science (ESSE) 3.25+0.42 3.37+0.48
Biology (BE) 3.28+0.34 3.38+0.44
Chemistry (CE) 3.37£0.56 3.21+£0.35
Physics (PE) 3.21+0.44 3.12+0.52

Table 5. The Topics Science Teachers’ Least Confident in Teaching

Subject Elementary School High School
Earth and Space e  The phases of the Moon and the beliefs e Characteristics of comets, meteors, and
Science and practices associated with it asteroids
e  Constellations and the information derived e  The relationship between the visible
from their location in the sky constellations in the sky and Earth’s
e  Weather patterns and seasons in the position along its orbit
Philippines
Biology e  Reproduction of non-flowering plants e  The structure and function of
e  Reproduction among humans, animals, mitochondrion as the main organelle
and plants and certain observable involved in respiration
characteristics that are passed from e  The information stored in DNA is
parents to offspring being used to make proteins
e  The major organs of the human body and
how they work together to form organ
systems
Chemistry e  Materials undergo changes due to oxygen e  The identity of a substance according
and heat to its atomic structure
e  Different types of mixtures and their e  The particle nature of matter as a basis
characteristics for explaining properties, physical
o Different techniques to separate mixtures changes, and structure of substances
and mixtures
e How gases behave based on the motion
and relative distances between gas
particles
Physics e  Asimple DC circuit and the relationship e  Charges and the different charging
between electricity and magnetism in processes
electromagnets e  Current-voltage resistance relationship,
e  Gravity and friction affect the movement electric power, electric energy, and
of objects home circuitry
e  How energy is transformed in simple e  Generation, transmission, and
machines distribution of electrical energy from
power plants (hydroelectric,
geothermal, wind, nuclear) to home
CONCLUSION learning experiences in the different science subjects must be

This study examined the levels of science teaching efficacy
beliefs and subject-specific efficacy of elementary and high
school science teachers of El Salvador City, Philippines. The
personal science teaching efficacy and science teaching
expectancy outcome of the science teachers scored
satisfactorily. This was believed to be due to their limited
years of actual science teaching experience. In terms of
subject-specific self-efficacy, elementary science teachers
reported being more confident in teaching chemistry while
the high school teachers are most confident teaching biology.
Teaching physics for elementary and high school teachers
was noted to be less confident. This could be due to the fewer
physics subjects and experiences in their prior education.
Consequently, it is recommended that professional
development programs draw attention to the least confident
topics in physics. In addition, in the design and
implementation of teacher-education curricula, varied

prioritized to attain target competencies and attainment of
mastery to address.
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