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Background: Declined test scores, performances and the increasing difficulty in science concepts
among students is one of the major problems in Philippine education. Department of Education
surveys found out that one of the subjects where lower test scores are seen is science. However,
despite the efforts of the educational sector, difficulties are still arising and the educational sector are
still searching for ways and actions to address the problem. Objectives: The objective of this research
is to explore the most preferable Pedagogical Content Knowledge as a way of addressing the assessed
most difficult science conceptamong the five public secondary schools in Roxas, Isabela, Philippines.
Methods: The study utilizes a descriptive-correlational approach in research as it describes and
correlates the data gathered from the respondents to establish the basis on finding the most preferable
Pedagogical Content Knowledge in addressing the difficulty found among the science concepts.
Participants of the research are five (5) teachers and one hundred fifty (150) students across the
selected public secondary schools in the municipality of Roxas. Results: The research reveals
Coordinated Functions of the Reproductive, Endocrine, and Nervous Systemas the most difficult
science concept in Grade 10 Quarter III. Moreover, the research also presents a significant
relationship between the performance of the students and the pedagogical content knowledge of their
teacher, and that Teacher C utilizes the most preferable Pedagogical Content knowledge in teaching
the assessed most difficult science concept. Conclusions: The Educational sector should consider the
pedagogical content knowledge among teachers in reforming, making and developing a curriculum
which would cater the arising difficulties in sciences. Results could also be used as a basis on
developing programs and seminars to boost and improve the teaching styles and strategies of teachers
in teaching sciences.

INTRODUCTION

Lower accomplishment scores were also noticeable, notably in

One important factor that has an impact on society is
education, which people to fit into the many roles that exist in
society. A successful life and even economy are considered as
being largely dependent on education and in order to provide
the greatest curriculum possible in keeping with societal
demands, both the public and private sectors work together.
Despite the aforementioned benefits of education, pupils still
do not understand its significance and as a result, the
achievement exams administered by the educational sectors
have seen a fall in test scores and science is one of the main
courses given with poor exam results.
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primary and secondary surveys supplied by the department of
education. The National Center for Education Statistics'
highlighted students' performance on international assessments
such the Trends in International Mathematics and Science
Study (TIMMS) 2004 and 2008 is comparable to the results of
the Department of Education's survey (DepEd). Science
disciplines in both elementary and secondary school had the
lowest PST scores, according to the Philippines Public
Education Expenditure Tracking and Quantitative Service
Delivery Study (PETS-QSDS), which was financed by the
World Bank and Australian Aid in 2016. As a result, a large
number of academics, teachers, and other education specialists
diligently seek to boost students' interest in science by looking
at a variety of aspects and approaches, thereby providing
important insights into scientific instruction. The awareness of
instructors' instructional material is one of the ideas they have
looked at. The most effective analogies, illustrations,
examples, explanations, and demonstrations - in other words,
the ways of representing and formulating the subject that make
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it understandable to others - are included in pedagogical
content knowledge (PCK). It also includes an understanding of
what makes the learning of particular topics easy or difficult:
the conceptions and preconceptions that students of different
backgrounds have. No matter how hard education researchers
try to identify the best PCK, there are still a number of
scientific topics that are tough for students to understand. In
order to respond to the problem, the researcher chose to
identify the most challenging scientific topic and investigate
the pedagogical content knowledge of the instructors employed
in a few public high schools near where she lives. As a result,
the researcher conducts this study to address the issues and
challenges that students face when learning science concepts.
To do so, the researcher identifies the most challenging
concept in quarter three of grade 10 science, examines the
pedagogical content knowledge, and determines which PCK is
most preferred by the science teachers of the chosen public
high schools in the study.The research specifically aims to
address the following questions;

e What is the most difficult science concept in Grade 10
Quarter III as reflected in the number of passers in each
class performance tasks?

e What is the most preferable Pedagogical content
knowledge in teaching the most difficult science concept as
reflected in the number of passers in each class/section?

e [s there a significant difference in each class’ average
performance tasks scores across the five classes/sections?

e [s there a significant relationship between the difficulty of
science concept in each class and the teacher's PCK used?

Thus, evaluating and knowing whether instructors' PCK
actually affects students' comprehension which may be the root
of any problems that arise might lead and might become a
basis in creating several strategies and resource materials that
will improve quality of education and raise student’slevel of
understanding in studying science.

MATERIALS AND METHODS

Design: The study utilizes a descriptive-correlational research
design.The researcher uses a descriptive design on showing,
describing and summarizing data obtained in a survey
questionnaire, the CoRe (Content Representation), designed to
gather responses from the teacher respondents in evaluating
their pedagogical content knowledge (PCK) in teaching
biology, in the organized checklist of science concepts for
Grade 10 Quarter III, and the rubric which is used to describe
the responses in the CoRe instrument. Furthermore, the
correlational part of the study is used in obtaining answers for
third and fourth statements of the problem of the research,
testing the significant differences across class' average quiz
scores and significant relationship of the teachers' PCK and
difficulty of science concepts in each class.

Environment: The research is conducted among the five (5)
public secondary schools in Roxas, Isabela; School A, School
B, School C, School D and School E.

Samples and Sampling Procedures: The participants of the
study are 5 public secondary school Grade 10 science teachers,
one from each of the public secondary schools included in the
study, which are available during the time of data gathering;
Teacher A, Teacher B, Teacher C, Teacher D, and Teacher E.
Thirty (30) students from each of the Grade 10 class of the
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teacher participants are considered as secondary participants of
the research, since their performance task scores from the
teacher’s record will be included in the study. They are
selected randomly via the teacher’s class records.

Instrumentation: The research utilized a checklist, solely
based on the content of the Science Curriculum Guide, which
determines the percentage of passers at a given performance
task on each of the science concepts that decides the level of
difficulty as perceived by the students. Moreover, the research
also used the CoRe (Content Representation), proven to assess
teachers' pedagogical content knowledge (PCK), which John
Loughran created and was utilized in various studies. The
information obtained by the CoRe is also analyzed through
rubric. Lastly, the materials are all encoded on google forms
and documents for easier and more efficient administration.

Treatment of Data: The performance task scores are
summarized via finding the mean for each class. Mean score is
also used to summarized the rubric in evaluating the teacher’s
PCK. In finding the number of students who passed the
performance task in each of the class, frequency count is used.
Further, ANOVA or analysis of variance is used to determine
if there exists a significant difference between the mean score
across the five classes. Lastly, chi-square test of analysis is
used to determine significant relationship between the
teacher’s PCK and the level of difficulty of concepts as
perceived by the students.

RESULTS

In light with the information gathered as a result of the
methodologies applied in this study, the following are the
findings of the research; (a) Table 1 reveals that the total
number of passers in each identified science concepts in
quarter III and among the five classes varies. The variation
only indicates that the level of understanding of the students
differ in each concept. Moreover, the table reveals which
among the concepts are perceived by the students as difficult
and which is not. The scores that are obtained in each of the 5
classes are all results of the class’s performance tasks,
summarized and interpreted by the researcher. The scores are
then assessed through frequency count, finding which among
the students obtained a score half of the total points to be
earned (passers) in a certain activity in each science concept.
The concept of Ecosystems showed the highest number of
passers (150) which only indicates that the students have the
highest level of understanding in this concept. The concept of
Biodiversity and Evolution and Heredity: Genetics and
Variation follows with 134 and 117 number of passers
respectively. However, the concept of Coordinated Functions
of the reproductive, endocrine and nervous system showed the
lowest number of passers which is 86 out of 150 students or
57% of the total number of respondents in this study.
Therefore, the data claims that Coordinated Functions of the
reproductive, endocrine and nervous system is the most
difficult science concept in Grade 9 Quarter III. (b) The
uncovering of the most preferable PCK among the five
teachers also depend on the class with the highest number of
passers in the concept of Coordinated Functions of the
reproductive, endocrine and nervous system. In the data
obtained, Class C where there are 26 students who passed the
performance task or 87% among the class passed is the
highest. Therefore, the most preferable PCK to use in teaching
Coordinated Functions of the reproductive, endocrine and
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Table 1. Summary table of the total number of passers in each science concept and classes

Number of Passers (per class) Total number of
CONCEPT Class A Class B | Class C Class D Class E passers (per concept)
A.Coorfhnated Functions of the Reproductive, 18 15 2% 16 1 36
Endocrine, and Nervous System
B.Heredity: Inheritance and Variation 30 30 18 15 24 117
C.Biodiversity and Evolution 20 30 30 28 26 134
D.Ecosystems 30 30 30 30 30 150

Table 2. Responses of Teacher C obtained from the CoRe instrument

Coordinated Functions of the Reproductive, Endocrine, and Nervous System

1. Parts of the reproductive | 1. Parts of the reproductive | 1. Parts of the reproductive | 1.  Parts of the
system and their functions system and their functions system and their functions reproductive system
and their functions

The processes of fertilization, development and birth

The structure of male and female reproductive system and their function
Transmission, prevention and treatment of STD

The events during the female reproduction cycle

How hormones take part in reproduction

The role of Nervous System and its parts

Coordination and regulation of the Nervous system

The Sense organ transmission of nerve impulse through different receptors

What you intend the students
to learn about this idea

For them to:
e  Give importance and care for the reproductive system

Why is it important for | ®  Advocate the preservation of life
students to know this e Know the function of hormones in the body
e  Understand how humans undergo developmental changes
e  Give importance of the nervous system and the senses in responding to the situation
What else you might know | e Artificial reproduction
about this idea (that you don’t | e Ways on how to prevent reproduction
intend students to know yet) o Other factors to maintain homeostasis
e Using Stem cell to replenish worn out nerve cell

Difficulties/limitations
connected with teaching this
idea

e Upon teaching reproduction, we must use decent words
o Introduce the new vocabulary for the student to perceive/interpret the lesson

Knowledge about students
thinking that influences your
teaching of this idea

Curiosity of the youth in sex education
Why do we react /respond when we feel pain etc.

Treasuring one’s life
Teach the youth the responsibilities of a parent
Comprehend how reflexes works

Other factors that influence
your teaching of this idea

Teaching procedures (and | KWL chart to caters what the student know what they want to know and what they learn after the given topics,
particular reasons for using | Organizing graphically / using Audiovisual presentation such as video to provide students pictorial representation of the
these to engage with this idea). | major points in the given topics

Specific ways of ascertaining
students  understanding  or
confusion around this idea

e Asking 5 higher- order thinking questions related to the content/ Pair up and talk about the ideas in the lesson/ Paper
and pencil evaluation

Table 3. Summary/Mean Scores of performance tasks in each class

Average in Percentage
Class A | Class B | Class C | Class D | Class E
Average | 84 87.22 88.21 63.37 63.75

Table 3.1 Test of Difference across five classes (Table 2)

ANOVA
average

Sum of squares | df Mean Square | F Sig.
Between Groups | 19205.267 4 4801.317 51.864 | .000
Within Groups 13423.419 145 | 92.575
Total 32628.686 149

Table 4. Test of Relationship between the Difficulty of science concept and the Teacher’s PCK

Chi-Square Tests
Asymp. Sig. (2- Exact Sig. (2- Exact. Sig. (1-
Value df Sided) Sided) Sided)
Pearson Chi-Square 50.000¢ 1 .000
Continuity Correction” 47.531 1 .000
Likelihood Ratio 67.301 1 .000
Fisher’s Exact Test .000 .000
Linear-by-linear Association 49.667 1 .000
N of Valid Cases 150

a.0 cells (.0%) have expected count less than 5. The minimum expected count is 20.00. Computed only for 2x2 table
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prior knowledge which was then supported by what Lawless
(2019) says in her article. Teacher C is also aware of what is
difficult to teach and what limits his/her teaching allowing
him/her to know which should he/she be focusing and learning
more in order to successfully teach it because presenting
knowledge clearly and helping students learn can only happen
if and only if teachers possess more than extensive knowledge
of subject matter (Feiman -Nemser, 2020).According to
Shulman (1986) in an article by Cochran, pedagogical content
knowledge contains the aspects of content most relevant to its
teachability where teachers are able to relate the things they
already know about teaching and what they already know
about what they are teaching, therefore having a good PCK as
of teacher C is necessary to make learning meaningful. The
study also proved that the five classes differ in students’ level
of understanding which proves how the five teachers have
varying styles of teaching and motivating students. The
differences obtained implies a lot of reasons why and one is
the presence of different teaching strategies employed by the
teachers in the different classes to reach diverse learners
(Stephens, 2015) since teaching causes a desirable change in
every learner (Physicscatalyst, 2018).In addition, study also
found out that the students’ performance is associated or have
a significant relationship with the teaching style or the
teacher’s PCK.Evaluating teacher’s PCK is important for it is
the heart of effective content teaching (Solis, 2010).

It embodies the identification of what makes specific concepts
difficult to learn, the conceptions of the students, and the
teaching strategies applicable to a specific teaching situation.In
an article by Silva (2020), among the 8 factors that affect
student’s motivation which plays a large role in student’s
performance and results is teacher behavior and personality
and teaching methods. A number of causes and influences lead
to varying performance of students when it comes to learning;
school conditions; other teachers’ influence (previous and
current subject teachers,tutors & specialists); curriculum
materials; class size and other factors, but the teacher plays a
major role in motivating learners to achieve high performance
in school (Shavelson, Linn, Baker, et.al., 2010).Good and
effective teaching concerns the students’ general development
(Barberos, Gozalo, &Padayogdog, 2020). Teachers must be
able to consider individual differences, adjust instructions,
responsible to a range of complex to simple jobs, and
understand the need to be motivated in order to motivate the
learners inside the classroom. Moreover, when students are
motivated, learning can easily take place and would result to
higher performances in the classroom.In a study by Olfos,
Goldrine& Estrella (2014), it was proven that the
constructivist-oriented approach of the content knowledge of
the teacher and socioeconomic factors both showed a
significant association with student learning, however, the
teacher’s experiences did not.

Conclusion

The alarming difficulty of science concepts determined by the
underlying decline of test scores in sciences in many studies
and in the surveys performed by DepEd is one of the battles
that the Philippine Educational sectors are still facing right
now. They are striving to find ways on researching student
difficulties and looking for ways to address it, however,
despite their efforts in solving this problem, difficulties are still
arising. This the main reason why the researcher made the
research possible.The study revealed a difficulty which
occurred in one of the sciences (BIOLOGY) concepts covered
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in Grade 10 Quarter III among the secondary public hugh
schools in Roxas. This finding can be used as a guide for the
teachers, the administrators and even the DepEd authorities as
to where and how to boost the level of understanding of
students and even improve the teaching styles and review the
curriculum itself. The study did not end with finding the most
difficult science concept itself. It also proven that the
performance of the teachers has an effect on the performance
of their students, though a lot more surely have an effect
(socioeconomic status, influence of a previous or current
teacher, interest and many others). It is for this reason that the
researcher also studied the different pedagogical content
knowledge of the teachers hoping to suggest a more preferable
teaching style that could have a positive effect on student
understanding and performance, to the teacher respondents and
school administrators as well. Moreover, the proven varying
levels of understanding of students determined by the
significant difference of the performance task scores from each
class with different teachers in the study could also be an
important insight to the teachers and administrators that proves
how teaching styles could have a great impact on learner’s
level of understanding. The same concept could be easy, or
difficult and even both easy and difficult for a class, depending
on the way it was taught to them.In general, the study and its
findings could give an advantage to the students, the science
teachers, the school administrators, and even the DepEd
authorities because it helps in identifying difficulty among the
students, be able to find a factor that possibly caused it and
suggest a basis as to how to improve the current curriculum
and strategy they are utilizing. The study can be a basisof
choosing what kind of instructional material to use in teaching
the most difficult science concept, how to make it even more
interesting to students, how to make it look more motivating,
and how to use it in a way where the concept could be taught
effectively which can help in making progress when it comes
to student performances.
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Glossary of Abbreviations

ANOVA- Analysis of Variance

CoRe- Content Representations
DepEd- Department of Education
PCK- Pedagogical Content Knowledge

REFERENCES

Bailey 1941. The difficulty level of certain science concepts.
Wiley. Retrieved from https://onlinelibrary. wiley.com/
doi/abs/ 10.1002/sce.3730250207

Barberos, M.T., Gozalo, A., &Padayogdog, E. 2020. The effect
of the teacher’s teaching style on student’s motivation.
New  York University. Retrieved from  https:/
/steinhardt.nyu. edu/departments/teaching-and-learning/
research/  practitioner-action-  research/effect-teachers-
teaching

Chandler-Grevatt 2015. Challenging concepts in chemistry.
Royal  society of chemistry. Retrieved from



International Journal of Recent Advances in Multidisciplinary Research

https://edu.rsc.org/feature/challenging-concepts-in-
chemistry/2000069.article

Chordnok, B. & Yuenyong, C. 2013. Constructing CoRe as a
methodological for capturing PCK: a case study of

Thailand teachers teaching global warming.
Sciencediret.com. Retrieved from https://www.
sciencedirect.com/ science/article/pii/S1 877042814002

341/p df 7md5=b63134212b3486e79f63a 69237 €017&p
id=1-s 2.0 -S1877042814002341-main.pdf

Cochran, K.F., 2020. Pedagogical content knowledge:
teacher’s integration of subject matter, pedagogy, students,
and learning environments. NARST, University of northern
Colorado. Retrieved from https:/narst.org/research-
matters/pedagogical-content-knowledge

Feiman-Nemser, S. 2020. Learning to teach. Web Solutions
LLC, -education state university. Retrieved from
https://education.stateu niversity.com/ pages/2487/
Teaching-LEARNING- TEACH.html

Fisher 2010. Identification and examination of physics
concepts that students find most difficult. Per Central.
Retrieved from
https://www.compadre.org/per/items/detail.cfm?ID=4387

Hatch 2018. Better teachers are needed to improve science
education. Springer nature. Retrieved from
https://www.nature.com/articles/d41586-018-06830-2

Henze, 1. & and Barendsen, E. 2019. Research in science
education: Relating teacher PCK and teacher practice using
classroom observation. Springer link. Retrieved from
https://link.springer.com/article/10.1007/s11165-017-9637-
z

Herr, N. 2007. Pedagogical content knowledge in science
teaching. The sourcebook for teaching science. Retrieved
from https://www.csun.edu/ science/ref/ pedagogy/ pck/

Kathinveloo, P., Puteh, M. &Matematik, S. 2014. Effevtive
teaching: Pedagogical content knowledge. Researchgate,
International joint seminar by STIP. Retrieved from
https://www.researchgate. net/ publication/ 303940850
Effective Teaching Pedagogical Content Knowledge

Lawless, C. 2019. Learner-centered approaches: why they
matter and how to implement them. LearnUpon. Retrieved
from https://www.learnupon. com/ blog/ learner-
centered/#: ~:text= What%20is%20 a%?20lea rner %2 D
centere d,a%?20traditional%20instruct or% 2D
centered%20approach.

Logsdon, A. 2020. Average test scores in special ed
assessments. Very well Family page. Retrieved from
https://www.verywellfamily.com/what-makes-a-test-score-
average-in- special-education-2161864

Loughran, J. &Zyngier, P. 2014. What makws a good teacher.
Monash University. Retrieved from https://www. monash.
edu/news/opinions/what-makes-a-good-teacher

McTighe, J. 2020. What is Performance task? Defined
learning, LLC. Retrieved from https://blog.
definedlearning. com/blog/what-is-a-performance-
task#:~:te xt=Perfor mance%20task s%20can% 20be%
20used %20t0%20engage%20student $%20in%
20meaningful% 20learning.& text=Whe n%20u sed%
20as%?20assessments%2C% 20perfor mance, no t%20just
%20meas ure%20dis crete% 20knowledge.

Mulhall, P., Berry A. & Loughran J. 2003. Frameworks for
representing science teachers' pedagogical content
knowledge. 42, 1-12.

Mulhall, P., Berry A. & Loughran J. 2003. Our representations
of science teacher's topic specific PCK. Asia pacific forum
on science learning and teaching. Retrieved from

7895

https://www.eduhk.hk/apfslt/v4 issue2/mulhall/mulhall5.ht
m#:~:text=A%20CoRe%20Content%20 Represen tation%?2
Oprovides,in %20the% 20form%:200 f%20propo sitions.

National academy of sciences 2012. Identifying and improving
student's conceptual understanding in science and
engineering.  Washington, @ D.C.  retrieved
https://www.nap.edu/read/13362/chapter/8

Nilsson, P. & Karlsson, G. 2018. Capturing student teacher’s
PCK using CoRes and digital technology. International
Journal of science education. Retrieved from https://www.
tandfonline.com/  doi/full/1 0.1080/0 950 069
3.2018.1551642

Nolasco, R. 2017. Philippine daily inquirer: Why Duterte
administration should focus on teacher quality. Retrieved
from https://newsinfo.inquirer.net/909549/why-duterte-
administration-should-focus-on-teacher-quality

Olfos, R., Goldrine, T., & Estrella S. 2014. Teachers’
Pedagogical Content Knowledge and Relation with
Students’ Understanding. 19, 913 — 944.

Peterson, P., Baker, E. & McGraw, B. 2010. International
encyclopedia  of  education. Elsevier.  Publishing
Company.7, 656 — 661.

Philippine Business for Education PBED. 2018. “Raising ph
education means raising teacher quality--education
leaders”. Retrieved from https://www.pbed.ph/single-
post/2018/10/03/RAISING-PH-EDUCATION-MEANS-
RAISING-TEACHER- QUALITY--Education-leaders

Physicscatalyst, 2018. Levels of teaching: memory,
understanding  and  reflective. Retrieved  from
https://physicscatalyst.com/graduation/levels-of-teaching/

Programme for International Student Assessment PISA. 2018.
National report of the Philippines. Scientific literacy, p. 9.
Publishing retrieved from https:// www.d eped.gov.ph/wp-
content/uploads/2019/12/PISA-2018-Philippine- National-
Report.pdf

Puwianingsih, W. 2018. Analysis of pedagogical content
knowledge PCK ability of science teachers in planning and
reflecting on  environmental  pollution  content.
Researchgate, Journal of physics conference series.
Retrieved from https://www. researchgate.net
/publication/325187389 Analysis_of pedagogical content

Rollnick, M. &Mavhunga, E. 2017. Pedagogical content
knowledge. Research gate. Retrieved from
https://www.researchgate.net/publication/312014545 Peda
gogical Content Kno wledge

Rollnick, M. &Mavhunga, E. 2017. Pedagogical Content
Knowledge. Researchgate, science education. Retrieved
from
https://www.researchgate.net/publication/312014545 Peda
gogical Content Knowledge

Schultz, M. 2015. The importance of getting to know your
students. Bam radio network. Retrieved from
https://www.bamradionetwork.com/the-importance-of-
getting-to-know- your-students/

Sevgi, A., &Yezdan, B. 2012. Review of studies related to
pedagogical content knowledge in the context of science
teacher education: Turkish case. 121, 497-505.

Shavelson, R.J., Linn, R.L., Baker, E. et.al. 2010. Problems
with the use of student test scores to evaluate teachers.
Economic Policy Institute page. Retrieved from
https://www.epi.org/publication/bp278/

Shulman, L. S. 1986. Those who understand: Knowledge
growth in teaching. Educational Researcher, 152, 4-14.

Silva, V. 2020. 8 factors that affects students’ motivation in
education. Built by me stem learning. Retrieved from

from



International Journal of Recent Advances in Multidisciplinary Research

https://
education/

Smartfrogeducation 2020. Biology, chemistry or physics?
Hardest science to study debate. Smartfrogeducation.org.
Retrieved from http://smartfrogeducation.org/blog/biology-
chemistry-or-physics-hardest-science-to-study-debate/

Solis, A. 2010. Pedagogical content knowledge-what matters
most in the professional learning of content teachers in
classrooms with diverse student populations. IDRA
Newsletter. Retrieved from https://www.idra. org/resource-
center/pedagogical-content-knowledge/

Stephens, C. 2015. Levels of understanding: learning that fits
all. George lucas educational foundation. Retrieved from
https://www.edutopia.org/blog/levels-of-understanding-
learning-fits-all-charity-stephens

www.  builtbyme.com/students-motivation-in-

7896

Thongnoppakun, W. &Yuenyong, C. 2018. Capturing and
portraying science student teachers' PCK through CoRe
Construction. Researchgate, AIP conference proceedings.
Retrieved from https://www.researchgate. net/publication
/322289531 Captur ing_and_ portraying
science student _teachers' pedagogical content
knowledge through CoRe construction

Widodo, A. 2017. Teacher PCK and students' reasoning and
well-being. Researchgate, Journal of physics conference
series. Retrieved from https://www.
researchgate.net/publication/315902576 Teacher Pedagogi
cal Content Kn owledge PCK and_Students'
Reasoning and Wellbeing

Zhou, H. 2017. Why does writing good learning objectives
matter? Duke Learning Innovation. Retrieved from
https://learninginnovation.duke.edu/blog/2017/03/learning-
objectives/

sk skosk sk kook



