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Abstract

The K to 12 Curriculum has changed the landscape of the Philippine Education
System. Several speculations and challenges emerged before and after its initial
implementation. This prompted the interest of the researchers to identify the readiness
of the first senior high school (SHS) graduates of the K to 12 curriculum who were then
admitted to the different program offerings of the College of Science of Bulacan State
University. Employing a mixed-method research design, an initial collection of data
was obtained from students of differing SHS backgrounds. Analysis of quantitative
data collected indicated that students have average perceived self-efficacy in mathematics
and science. A second part of the study was conducted to identify the challenges and
difficulties they have encountered and the adjustments they have made while being
in the Program. This was carried out using a qualitative method of data collection.
Thematic analysis revealed the sources of challenges and difficulties and sources of
adjustments. Using the same analysis method, students were asked to describe their
perceived self-efficacy before and while completing their Program. Resulting from
this are themes that generally relate to their self-efficacy as (1) Positive description, (2)
Negative description, and (3) Neutral description. Moreover, recommendations from
student-respondents regarding the improvement in learning mathematics and science
were taken into consideration, serving as bases for the proposal and development of a
program for mentoring aimed at building capacity and enhancing proficiency among
students of the S&M programs for the College of Science.
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1 Introduction

The K to12 curriculum, initiated in 2012 under the administration of
the then President Benigno C. Aquino II1, initially received many criticisms
and speculations. But along these are the rationalization for its
implementation and allocation of funds to augment the additional costs
of schooling and finance capacity-building for teachers. Since the K to
12 aims to create primary education that will produce citizens equipped
with all the needed skills and competencies, it is expected that with these
additional years in basic education, the students will be well prepared
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for higher education [1] and better equipped with life skills. Also, since
one of the K to 12 Education Program features is the decongestion of
the curriculum by removing repeated competencies, mastery could be
developed. It will ensure continuity in knowledge, skills, values, and
attitudes [2].

The implementation of the new curriculum was deemed vital since
there is always the demand for a nation to have its citizens keep up with the
local demands and international standards, for which having high-quality
education is an esteemed major key in their fulfillment. In support of
this, former DepEd Secretary Brother Armin A. Luistro, FSC, stated in
an interview, “As students go up the ladder, we want them to learn skills
that are being demanded by employers while at the same time giving them
the chance to appreciate and enjoy the lessons,” [3]. However, prior and
present challenges in learning, particularly science and mathematics, have
gained more concern based on the following reports.

As revealed in the OECD (Organization for Economic Cooperation
and Development) report for Filipino students’ performance, there were
distressing results of assessments to meet the international standards,
especially in science and mathematics. In the Philippines, PISA [4] results
revealed that the average performance in the science of 15-year old students
is lower by about 132 points compared to the average points in OECD
countries (357 points for the Philippines against 489 points average in
OECD countries). Meanwhile, for mathematics, the average performance
of 15-year-old students is 136 points lower than the average performance
in OECD countries (353 average points for the Philippines compared to
489 average points in OECD countries). These assessment results in
science and mathematics are not novel since, before these results, the
Philippines has not been faring well in the TIMSS (Trends in International
Mathematics and Science Study). In 2019, the scores of Filipino students
had even leveled down compared to the 2003 results, that is, 297 in math
and 249 in science in 2019 as compared to the results of 358 in math and
332 in science in 2003. It was also cited that for mathematics, only one
percent of students have reached a high standard [5]. The performance
of Filipino students in science and mathematics has long been a concern,
especially with the realization of how these two disciplines serve as tools
for nation-building and sustainable development.

The K to 12 has caused major transitions and changes in the Philippine
system of education landscape. This means that the transition impact is
not isolated to the Department of Education (DepEd) but also to higher



University Journal Publication Bulacan State University

education. The Commission on Higher Education [6] agrees that there
was never a doubt about the implementation of K to 12 based on historical
antecedents in the Philippine system of education. Its adoption is inevitable,
and the only question that remained was when it would be implemented,
especially with the vision of empowering students and achieving complete
human development more adjusted to global change. Hence, the commission
itself made changes to be aligned with the new curriculum using the
outcomes-based approach. Also, to avoid duplication of science and
mathematics courses already offered in the STEM track of the senior high
school (SHS), some have either been removed or replaced. Consequently,
general courses were trimmed down to a lesser number of units. However,
one that became a foreseeable challenge is the degree of competency of
the STEM track along with the competency of non-STEM SHS K to 12
graduates who decided to embark on taking STEM programs.

It is grounded on these aforementioned that the researchers conducted
a study to identify the students’ self-knowledge of their capacity to take
and finish their chosen Science and Mathematics (S&M) program being
offered by the College of Science of the Bulacan State University. This
study aims to describe the perceived self-efficacy in mathematics and
science of the first SHS graduates of the K to 12 curriculum before entry
and while in their respective S&M programs. It is noted that the students’
perceived self-efficacy is based on how they look at their capabilities.
Having a high level of efficacy improves human achievement and personal
well-being differently, while those who doubt their abilities tend to avoid
challenging tasks [7]. Remarkably this has an impact on learning since
it is regarded that those who believe themselves as having a high level of
efficacy, like in mathematics, have more advantage in solving mathematical
problems as compared to those who have self-doubts and are also regarded
as having higher resiliency [8] mainly when their abilities to perform
well are challenged. Moreover, since self-efficacy is also associated with
positive emotions, it has a beneficial influence on learning, especially in
mathematics [9].

This study was expected to achieve an illumination of the perceived
self-efficacy of students before and while completing their program. This
also served as a reference line study on the effectiveness and point for
reflection on the K to 12 curriculum and the S&M programs of the College
of Science of the Bulacan State University. Generally, this study aimed
to describe the perceived mathematics and science self-efficacy of the
first batch of graduates of the K to 12 curriculum upon entry and while
completing their S&M program in the College of Science.
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Specifically, the study sought answers to the following:

1. what s the profile of the first SHS graduates of the K to 12 curriculum
enrolled in the S&M programs of the College of Science;

2. how can the perceived mathematics and science self-efficacy of the
first SHS graduates of the K to 12 curriculum be described;

3. what major difficulties and challenges concerning mathematics and
science capabilities have the students encountered in the program they
are in, and what significant adjustments have they made; and

4. how do students describe their perceived self-efficacy in mathematics
and science before taking the program they are in up to their present
perceived self-efficacy?

2 Methods

This study used a mixed-method research design [10]. Firstly, for the
quantitative part, this study employed a survey research method using
direct administration as the mode of data collection [11]. Initially, a
self-made questionnaire was subjected for validation and underwent a
try-out or pretest. Randomly selected first SHS graduates of the K to 12
curriculum newly enrolled (School Year: 2018-2019) in different S&M
programs of the College of Science were asked to answer the constructed
questionnaire. This questionnaire consisted of two parts. The first part
is related to the profile of the student-respondents and the second part is
about their perceived self-efficacy in mathematics and science. Each item
in the questionnaire pertained to competency in a particular specialization
subject in S&M. The level of perceived self-efficacy was rated using a
Likert Scale by the student-respondent ranging from “Very Poorly” to
“Very Well.” The mean and standard deviation for each item were given
verbal description and general interpretation. Overall, the data gathered
and analyzed were presented in tables.

Secondly, for the qualitative part, an open-ended questionnaire was
answered via an online Google form. Purposive sampling involving students
from the mathematics and science programs was utilized in this study
section. A block section of students from each department was chosen.
One section comprises 40 third-year students of the Bachelor of Science
in Mathematics with specialization in the Business Applications program.
The other section is composed of 31 third-year students from the program
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Bachelor of Science in Environmental Science. Students from both departments
were student-respondents in the first part of this study. Their responses to
questions 3 and 4 in this study were thematized, analyzed, and presented.

They were also asked to provide recommendations for improving learning

in mathematics/science, which responses were also thematized, analyzed,

and presented.

In all the foregoing, permission from the student-respondents was also
secured thru the dean of the College of Science. The participants of this
study were considered young people (ages 15-24), and possible ethical
issues such as harms and benefits, consent, and confidentiality were given
close attention [12].

3 Results and Discussion

The following presents the profile of the first SHS graduates of the Grade
K to 12 curriculum enrolled in the S&M programs of the College of
Science. A total of 280 freshmen students at the College of Science
enrolled during the School Year 2018-2019 responded to the survey
questionnaire. The processed responses revealed the following.

Table 1
Distribution of Academic Track

Academic Track No. of Students %o
Stem ( Science, Technology, Engineering, 105 37.50
and Mathematics
GAS (General Academic Strand) 34 12.14
HumSS (Huminities and Social Science) 4 1.43
ABM (Accountancy and Business 13 4.64
Management)
Tech-Voc (Technical- Vocational) 26 9.29
No Response 98 35.00
Total 280 100

As indicated in Table 1, the highest number of responses is on the
academic track of STEM with 105 responses for about 37.50%. Next is
the GAS with 34 responses. The least number of responses is the HumSS
with 4 responses for about 1.43%. There are also 98 missing responses
with 35%.



University Journal Publication Bulacan State University

Table 2
The Type of School Students During SHS

School No. of Students %o
Public 104 37.14
Private 168 60.00
No Response 8 2.86
Total 280 100.00

Considering the additional 2 years in basic education with a consequential
economic impact on families, still more students studied in private schools
with 168 responses at about 60% response rate. This could be explained
by the financial assistance being provided to Grade 10 completers through
the Senior High School Voucher Program (SHS-VP) [13]. On the other

hand, 104 students studied in public schools with a response rate of about
37.14%.

Table 3
Distribution of Program for Students’ First Choice

First Choice No. of Students
BS Math 51
BS Civil Engineering 66
BS Architecture 19
BS Computer Engineering 11
BS Mechanical Engineering 15
BS Accountancy 7
BS Electrical Engineering 4
BS Nursing 2
BS Information Technology 1
BS Biology 63
BS Food Science 1
Bachelor of Industrial Technology 7
BS Psychology 10
BS Environmental Science 10
BS Criminology 1
Total 259

It can be construed in Table 3 that most of the students preferred
the BS Civil Engineering course with 66 responses, followed by the BS
Biology with 63 responses. The least were the BS Criminology, BS
Psychology, BS Food Science, and BS Information Technology with only
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one response. However, for the second choice, it was revealed that the BS
Math program topped the list.

The perceived mathematics and science self-efficacy of the first SHS
graduates of the K to 12 curriculum was determined and described using
the questionnaire below. A list of 20 skills statements for mathematics
and science efficacy was used in the questionnaire.

Table 4
Description of the Students’ Perceived Mathematics and Science Self-Efficacy

Them Weighted Verbal Stendard
Mean Drescription Deviation

1. To what extent can you explain the rezults -
of meanurements and gum‘a'rzpiun of umits? 3.26 Average 180
2. How well can you choo:e 2n appropriate
formula in answerms a chemistry or plysics 319 AwETagE 276
problen?
3. How well can vou explain mathematical a -
20 comoetaal :;’ngiups? 3.06 Averzge 2.62
4. Towhat extent can you i
data’comprutational results presented in 3.33 Awerage 2.9
charts/'graphs7
3. How well can you describe the
relationship between biotic and abiotic 3.20 Average 278
factors in the environment?
4. How well can you wark with laborztory 330 Average 287

equ.ipmznt apparatus and chemicals?

7. How well can you propose solutions: o
real -life problems requirimg marhematical or 328 Average 283
science concepts?

E. How well can you write a laboratory

repart, with complete data and 2 summary of 311 Average 260
findinzs™
o el can yau describe haat and 3.06 Average 184

10. How well can vou handle and interpret

athered dats using a statistical mal? 311 Average 188
1L How well c2m you describe a chemical iy
reaction throush a chemical eguation? 3.08 Awerage 264
11. Are you capable of handling different - .
live and prezemved species/organismsT 3.0 Awerage 18
gﬂHnwaﬂla.nwumadchmral symbols 317 Awerage a7l
14. How well c2n vou analyze a word - -
problen i o istry and phyzics? 3.10 Average 267
13. Are you capable of handling different iy -
live and prezemved species organismsT 3.04 Awerage 2.65
16, A:E'mnca.publenfnnllm differemt - am
indipeneus materials for a science project? 314 Awerage 1
17. Can you integrate mathematiczl
prm.c]p]es theorems m coming up with 2 3.11 Awerage 268
solution to 2 science problem?

12 How well cam vou czary out experimental - -
procedures with confidenca? 324 Average 182
12 How well cam you use caloulators, charts, 343 Awerage 3.03

and tablasT

20 Flom el can you uss measuring devices 3.43 Average 3.0
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Based on Table 4, students, in general, have identified themselves as
having average perceived mathematics and science self-efficacy. Students
have rated themselves numerically using the following: (1) Very Poorly,
(2) Poorly, (3) Average (4) Well, and (5) Very Well.

The ensuing results of the thematic analysis were obtained as guided
by the question: “What major difficulties and challenges concerning
mathematics and science capabilities have you encountered in the program
you are in? What major adjustments have you made?” Upon analysis,
sources of challenges and difficulties were identified. These could originate
from students’ classmates or colleagues, the program they are in, the
nature of mathematics/science, and their selves.

Table 5
Summary of Thematic Analysis on the Sources of Challenges and Difficulties
of Student-Respondents in A Science Program

Sources of Challenges Frequency Excerpt Examples

and Difficulties

Colleagues/Classmates 1 “The one who gives me major difficulties is my
colleagues.”

Program 3 “I thought the program was just about science since it’s

only there where [ know a bit, I was surprised that what I
entered is with mostly mathematics.”

“The major difficulties and challenges that [ encountered
with math and science are those new topics that were
introduced to us, and also the expectations of teachers
regarding our capabilities in the given topics™

Nature of 8 “Both subjects are hard™

Mathematics/Science
“1 find it difficult to understand the different lessons
especially in mathematics™

Self 21 “ Since I'm not that good in math since high school”
“ I think, one of my major difficulties in both science and
mathematics is having short-term memory about the

certain topic”

“As long as there are computation-related, I am finding it
hard”
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Table 6
Summary of Thematic Analysis on The Sources of Challenges and Difficulties
of Student-Respondents from a Mathematics Program

Sources of Frequency Excerpt Examples

Challenges and

Difficulties

Program 12 “But when [ began college days, it gave me a shock because I

didn't expect it to be that hard™

“Bince I did not take STEM, it was very difficult for me
because [ was not familiar with most of the lessons and topics

in this program™
Nature of 12 “In mathematics, I find it difficult to calcolate numbers to be
Mathematics converted into a fraction.”

“Math subjects that were much different during high school”
Self 17 “Difficulties. .. is sometimes I'm not focused on the lesson or
T'm busy on other things. That's why I didn’t leamn.™

“There are times when I can't analyze problem sets that are
described in so many words”

“T am not ready yet, ready in terms of mastering the
Mathematics specialization™

Based on the above results, there was only one response to the challenge
with Colleagues/ classmates. The theme Program that stands for all that
pertains to expectations, nature, and requisites of the program, the Nature
of mathematics, and the Self have varying frequencies. For the nature
of mathematics/science, the students have preconceived ideas about how
they will fare in these areas. Their perceived self-efficacy can be associated
with how their perceived performance will be in mathematics/science.
Specifically, when it comes to mathematics and science courses like
chemistry and physics, students who have lower perceived self-efficacy in
doing computations will have less perceived performance in these areas.
Last among these themes is the Self. Students who come from different
backgrounds (e.g. senior high school track and school) are understood to
have different levels of preparation and expectations upon entry to their
chosen program in the college [14]. Though the students from the STEM
track have understood the advantages of taking an S&M program, this
turned out to be not a major hurdle for some students. One respondent
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from the B.S. Environmental Science program and was a graduate of the
Tech-Voc track stated:

“I was into Science since then but there are topics that I don’t know
much about so I need to study it harder than other subjects that I have.”

Another non-STEM respondent from the same program stated:

“Math is my weakness but I do exert extra efforts so that I can pass
the subject.”

However, some are convinced that they will not fare well especially in
mathematics as indicated in a statement by one respondent:

“I've always struggled with math.”

The challenges and difficulties encountered and how the students looked

at their self-efficacy, encouraged them to decide and make adjustments

for the program they are in. In the same manner, using thematic analysis,

sources for adjustments of the students were identified. The ensuing results
revealed the sources as the Self, Classmates and other individuals, and

Learning tools.

Table 7
Summary of Thematic Analysis on the Sources of Adjustments of Student-
Respondents from the Mathematics and Science Programs

Sources of Frequency Excerpt Examples
Adjustments
Self 35 “But there are topics that I don't know much about so I need to

study it”

“I don't waste time and take the subject seriously.™

Classmates and other 14 “T alzo seek help from my other classmates™

individuals
*Then sometimes I ask some of my classmates or friends to
explain or clarify =
“To study if cannot understand, I ask for a tutorial from my
friend™

Learning tools 15 *For the adjustment that I have made. first I watch tutorial

computation videos™
“I find solutions or examples from social platforms **

*Adjusted by reading books and watching tutorial videos
online™

“There are also available online resources, there are free video
tutorials™
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The presented results revealed the adjustments made by students. Frequency
revealed that the Self is the major source of adjustment. The Self as a
source of adjustment can be described as making a change in behavior,
habits, or mindset to adjust. An example is deciding to study harder and
putting more effort into learning. As stated by one respondent:

“As of now, I have made so many adjustments to learn and to be
knowledgeable about math. I am poor in math, but I study more
and more to be efficient and good in math.”

Another adjustment made by the student-respondents is their tendency
to seek out help when in need. The mastery or learning of a particular
lesson like in mathematics can be associated with the students’ use of their
help-seeking behavior [15]. An example where the Classmates and other
individuals as a source of adjustment can be gleaned is in the following
declarations of two different student-respondents:

“I always seek help from my classmates, so that I can control my
challenges.”

“That is why with the help of my classmates, it is only then that
it becomes clear to me the embarrassing question to my Prof, eh
I just forward it to my classmate”

Lastly, for the source of adjustment, the students have resorted to the
available means by which they could be helped in learning challenging
mathematics or science lessons. Admittedly, the use of online resources
has helped them adjust. As revealed by one respondent:

“For the adjustment that I have made, first  watch tutorial computation
videos”

In another statement:

“What I did is that I tried to find alternative learning materials
related to them like videos on Youtube and examples in Google.”

Also, it was revealed from the responses that among the online resources,
commonly the student-respondents resort to watching video tutorials having
YouTube as the main platform.
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For the research question: How would you describe your perceived self-efficacy
in mathematics or science before taking the program you are in up to
your present perceived self-efficacy?” combined general answers were
presented in Table 8. For both programs in the College of Science, the
results of the thematic analysis were summarized as follows.

Table 8

Summary of Thematic Analysis on the Description of the Perceived Self-Efficacy
of Student-Respondents Before and While Taking their Mathematics and/
Science Program

Description Frequency Excerpt Examples
Positive 77 “I can do it like if its chemistry I can do it and I can
Description understand”™

“Nowadays [ think I put more effort and dedication in
understanding the lesson and given materials since Science
and Mathematics subjects get harder along the way”

“Because of many subjects that related to mathematics
subjects I learned many techniques and methods on how I
can solve the problem well”

Negative 25 “A bit poor in math, I even had a grade of 76 (a lower grade)
Description in pre-calculus™

“Iknow to myself that before I entered the college of science
under the BS Mathematics program. that I'm not that good
in mathematics™

Neuwtral 10 “Just like in the past (perceived self-efficacy)”

Description
“I'm in the average level. I can understand some ideas but
there are still some learnings that give me confusion”

To describe the perceived self-efficacy before and while taking the program
the student is in is to identify if there has been a change in several aspects
of his or her learning of mathematics/science. A positive description is
interpreted as having improvements like in performance, study habits, and
or perspectives. A negative description is interpreted by a declaration
of negative feelings and attitudes toward mathematics/science, doubts
in capabilities, and acceptance of poor performance. Lastly, the neutral
description is interpreted as being on average or accepting to be not good
or bad in performance and being open for more things to learn. The
students based the measure if they are performing well or fairly in mathematics
or science as based on other factors like exam or class participation and



University Journal Publication Bulacan State University

not based on self-perception.

Lastly, the results of the thematic analysis of the responses to the question:
“What recommendations can you give to improve the learning of mathematics/
science?” is presented in Table 9. It was revealed that areas for improvement
based on the student-respondents’ views and experiences are as follows:
Self Adjustment, Pedagogical support and learning tools, and Program

and faculty.

Table 9

Recommendations of student-respondents from the Mathematics Department
and Science Department for improvement in the learning of mathematics/
science

Araas for Frequency Excerpt Examples
Improvement
Self-Adjstment 43 “Lat yourself enjoyv while studying the math™

" Be determinad to do vour best to achieve your goal,
zo 1n tha end, vou won't regrat™

“hiake vourzelf exeited about science™
“Fou've got to love the process™
“Going furthar nto mathematies, it'll start to become

complax, but the concapts of the basics are still there.
Memery 1= good, but mmprove your amalyfic thinking

shalls more.™
Pedazogical suppert 24 “To have a tutonal class for those students that are
and lzammeg tools having difficulties in laaming sciance.™

“Group tutorizls are really of 2 big help”

“Usze the power of the internet Leam something
through the mtsmet. Thers 1= a wide kmowledge with
ragards to math that you can ze2 on the nat”™

“It helps me a lot. I am one of tha YouTube usars who

15 locking for some sxplanations fo understand our
leszon.™

Program and faculty 3

i

“Give more examplas™

“Explain it broadly and through the sasiest way even
though it iz hard for it to process.”

“Mlaybe if the Prof slaborates the topics well and not
assumad that we alrsady know thossa things, I think it
might help those studants that ara facmg diffienlties™

“Condurt study on tachniques students can use to easily
leam math leszons™

The theme Self-adjustment was identified based on the recommendations
made by the student-respondents relating to how one can make improvements
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in the learning of mathematics/science. Self-motivation techniques, the
development of positive attitudes, and the achievement of traits for self-
enhancement can be gleaned from the responses. As one respondent
related:

“I can also recommend my adjustment to improve my learning for
this semester which I start doing Journaling again wherein every day I
set a task or goal that I need to do and at the end, I write what I achieved
for the day or if I fulfilled my set goals for that day and personally, it
helped me to boost myself, especially in my learning because I keep on
track my learning progress”

For the pedagogical support and learning tools, the student-respondents’
recommendations based on their experiences revealed their behavior of
seeking help for tutorials either from other individuals or by watching
videos from the internet. They also cited the importance of the available
resources like books and learning materials that could also be from the
internet. As related by one respondent:

“If you don’t understand something, you can read trusted sources from
the internet”

The last area in the recommendation is the Program and faculty. The
student-respondents identified points for improvement for the program
and the methods or approach of the program faculty. One respondent in
the science program recommended:

“I think more detailed lecture-discussion together also with a more
detailed application on laboratory.”

As for the faculty, one recommended:

“Approachable instructors that are open with their class will always
suffice because it opens an opportunity for us to ask more questions and
learn more”

Based on the foregoing, the researchers identified a key area that can
be focused on for the intended intervention program. This program is
targeted at building capacity and enhancing proficiency among students
of the S&M programs of the College of Science by setting up an official
tutorial or mentoring activity specific to address difficulties in certain
areas of mathematics and science. Thus, the output of this study is a
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proposed plan and guidelines for the implementation of the said program.

4 Conclusion

Based on the quantitative data gathered, it can be identified that the students

who enrolled in the College of Science S&M programs have varied backgrounds
in terms of the track taken in senior high school, the type of school they
graduated from, and the program they first intended to apply and enroll.
However, results also show that their perceived self-efficacy in mathematics

and science can generally be described as average.

For the qualitative part, the data presented resulted from the thematic
analysis of the responses to an open-ended questionnaire given by selected
third-year students from mathematics and science programs of the college
who were also part of the pool of respondents in the first part of this study.
Results showed a general increase in the students’ perceived self-efficacy

in mathematics/science as revealed by responses themed as Positive Description.
It also identified their sources of challenges and difficulties as themed as

(1) Program, (2) Nature of mathematics/science, and (3) Self. Consequently,
students were able to adjust based on different sources. Sources of adjustments
were identified as (1) Self-adjustment, (2) Classmates and other individuals,
and (3) Learning tools. Furthermore, recommendations for improvement

in learning mathematics and science from the student-respondents were
thematized and analyzed.

In cognizance of the students’ determination to learn mathematics and
science, the researchers came up with the proposal and development of

a mentoring program that will be a formal program of the College of
Science intended to promote capacity-building and enhancement of proficiency
in mathematics and science of students in its different S&M program
offerings. Also, it is recommended that further study be conducted as

a follow-up to determine the perceived self-efficacy of succeeding SHS
batches of the K to 12 curriculum. This is to enlighten and make necessary
actions by the different stakeholders in improving the curriculum, especially

in mathematics and science.
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