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ABSTRACT 

 
While academic institutions are gearing and propelling for 21st-century teaching and learning in science 
education to uplift the qualities of our science teachers in the aspects of the curriculum, pedagogy, and 
assessment, it can be also argued that oftentimes gender equality has been an issue in science 
classrooms. This is mainly because working with gender equality in science classrooms embraces a wide 
range of policies and practices. A cross-sectional survey design was used in this study to determine how 
secondary science teachers perceive differences between male and female students considering also their 
pedagogical content knowledge. The data analysis was built on descriptive statistics. The demographic 
profile of the secondary science teachers was noted. The analysis showed that science teachers perceived 
their pedagogical content knowledge as ‘very high’ in all five major areas. Among the given indicators, the 
majority of the science teachers perceived differences between male and female students in favor of the 
female students. The findings of this study would help science teachers to reflect on their teaching 
practices. Academic institutions should look into the way of enhancing the awareness among science 
teachers on promoting gender sensitivity inside the classroom. The schools with the support of education 
leaders need to intensify science teachers’ abilities to handle gender differences while strengthening 
instructional strategies for gender equality education primarily in gender inclusion in the science curriculum 
as the primary direction of the results of this study.  
 
Keywords: Gender Sensitiveness, Filipino Secondary Science Teachers, Pedagogical Content Knowledge 
(PCK), Science Teachers’  

 
 

INTRODUCTION  

 

 Science teachers play a pivotal role in 
establishing students’ interest in learning science. 
They engage students in different learning 
experiences to develop students’ understanding of 
the nature and concept of science.  By means of 
varied pedagogical approaches of teachers, 
students have the opportunity to be exposed to the 
real world of scientific exploration. New 
technological advances are also available for 
teachers to have easy access of those materials 
needed in the prescribed learning competencies.  

 
Teachers are now more open to relevant 

changes in the educational system specifically in 
the delivery of instruction in science. Science 
teachers adapt to changes in the approach of 
making students learn better in terms of content in 
science. Through this, science teachers become 
more resourceful in planning, designing, and 
finding appropriate learning resources suitable for 
the needs and interests of the students. In other 
words, motivating students to learn is the reflection 
of the presence of teachers inside a science 
classroom. It has something to do with the level as 
to how students achieve the learning outcomes. 
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These teachers inspire the students to think 
critically and creatively. Science teachers’ 
knowledge of content and the manner of how they 
deliver or implement the teaching process are their 
weapons to become effective in educating the 
students. There should have a constant self-
assessment on what particular area teachers have 
difficulties in so that they can find ways how to 
address these difficulties. Education authorities 
can provide various programs for science teachers 
at the elementary level in conformity with the 
demands of maintaining and or somehow 
improving the quality of the teaching-learning 
process in the science area. Science teachers 
should update themselves on science teaching 
techniques and approaches which can be reflected 
in their individual professional development plans. 
Given the fact that they are the direct implementers 
of the curriculum, they show direction and guide 
the learners or students in the way that they should 
be. Mathew, Mathew, & Peechattu (2017) 
reiterated that teachers are the greatest assets of 
any education system. This is true because 
teachers are the nation-builders. Hence, up to 
modern times, it is still a global issue in terms of the 
best preparation for quality science teachers. A 
“good teacher” should possess a wide range of 
qualifications (Liakopoulou, 2011).  

According to Kind (2009), one of these 
arguments is that science teachers need to ‘know 
more science’ in order to be ‘better’. The 
knowledge of the content acquired by science 
teachers during their schooling and from different 
seminars and training is not a total guarantee that 
they are better and more effective until it manifests 
in their teaching practices. Science teachers may 
derive their PCK from their own teaching practice 
as well as from schooling activities in science 
wherein there is a great involvement of students 
(Jang & Chen, 2010). Science teachers should 
equip with the fundamental characteristics 
involving PCK to have full potential traits in their 
performance and being professionals. The 
qualities that can ensure a teacher’s effectiveness 
are not the sum of his knowledge, but rather the 
link between the different types of knowledge he 
possesses (Liakopoulou, 2011). Lucenario, et al., 
(2016) argued that the teaching process which 
aims to contribute to the empowerment of 

teachers, the enhancement of the teaching 
status, and the improvement of the pedagogical 
content knowledge (PCK) of teachers should be 
intensified. Students get more interested when 
teachers deliver a suitable pedagogy for the 
learning of students in science. The learning 
interactions provided by science teachers and the 
quality of their teaching are directly linked to the 
interest of students in science (SEI-DOST & UP 
NISMED, 2011). Science teachers cannot deny the 
fact that society changes drastically. They are 
more challenged when it comes to imploring the 
teaching-learning process effectively inside their 
classrooms. The core qualities of an effective 
teacher are absolutely necessary due to teachers’ 
absolute role in the classroom to make the 
maximum effect on students’ learning (Sahin & 
Adiguzel, 2014). Science teachers believe that 
science education has to be continuously improved 
to become more responsive when it comes to the 
needs of society. They serve as role models not 
only for the students but also for the society they 
are living in (Liakopoulou, 2011). Teachers can 
make a better society (Ansari & Malik, 2013). The 
complexity of teaching requires teachers to 
question their practices for their own professional 
development in order to improve and to increase 
learner performance. Almost all the teachers 
agreed that boys and girls should receive equal 
treatment in science classrooms (Moletsane & 
Reddy, 2011). Given the fact that teachers should 
have the mastery of the content, be able to deliver 
the appropriate strategies, and know how to use 
accurate assessment tools in science, the 
classroom environment is difficult to handle due to 
the issues of gender bias and lack of gender equity. 
Hence, to address various issues on gender bias, 
the DepEd provides guidelines for Gender-
Responsive basic education mandated DepEd 
schools to integrate the principles of gender 
equality, gender equity, gender sensitivity, non-
discrimination, and human rights in the provision 
and governance of basic education. This is to 
promote inclusive education that ensures girls’ and 
boys’ equal access to learning opportunities, fair 
treatment in the learning process, and equitable 
outcomes. Moreover, teachers should be engaged 
in the promotion of gender equality in the 
curriculum, learning materials, teaching 
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methodologies, and support services that should 
not only aim at eliminating gender stereotypes but 
also transforming gender relations toward 
empowerment and social change (DepEd Order 
No. 32, s. 2017).  
 
OBJECTIVES OF THE STUDY 
 
 This study aimed to determine the 
perceptions of science teachers on their 
pedagogical content knowledge and perceptions 
on differences between male and female students 
inside a science classroom. This study aspired to 
bridge the knowledge gap on the understanding of 
teachers in the aspect of gender differences 
relative to different aspects of the delivery of 
science curriculum.  
 
 
METHODOLOGY 
 
 This study made use of the cross-sectional 
survey design. A cross-sectional survey design is 
commonly used by researchers to collect data at 
one point in time and it is advantageous in terms of 
measuring current attitudes, beliefs, opinions, or 
practices (Creswell, 2012). In this study, a cross-
sectional survey design was used to determine the 
perceptions of secondary science teachers on the 
behavior of male and female students in a science 
classroom and their pedagogical content 
knowledge. The total number of respondents 
obtained using a simple random sampling was 120. 
The participation of science teachers was 
voluntary. They were fully informed that the data 
will be gathered from them will be treated with the 
utmost confidentiality.  
 This study used an adapted survey 
questionnaire on pedagogical content knowledge 
of science teachers and a self-structured survey 
questionnaire on perceptions of science teachers 
on gender differences. The Pedagogical Content 
Knowledge (PCK) Survey Questionnaire is 
composed of 5 major areas (orientation towards 
science teaching, knowledge about science 
curriculum, instruction strategies, students’ 
learning, and assessment of students’ learning). 
The instrument follows a 4-point Likert scale. The 
adopted survey questionnaire has Cronbach’s 

alpha value of 0.92 for internal consistency. 
The self-developed survey questionnaire about 
teachers’ perceptions on differences between male 
and female students in a science classroom was 
evaluated by experts. The researcher secured 
informed consent from the respondents of the 
online survey. The spreadsheet from the online 
survey using Google Forms was monitored for 
about 2 weeks to achieve the target number of 
respondents. The data were analyzed and 
statistically interpreted using descriptive statistics 
in analyzing the perceptions of science teachers on 
differences of male and female students in a 
science classroom and their perceptions on their 
pedagogical content knowledge. Moreover, self-
developed questionnaire obtained a Cronbach’s 
alpha value of 0.89 for internal consistency.  
 

RESULTS AND DISCUSSION 
 
1. Pedagogical Content Knowledge of 

Secondary Science Teachers 
 
 The respondents generally labeled their 
pedagogical content knowledge as ‘very high’. The 
result implies that science teachers have 
developed already the expectations relative to 
teaching and learning outcomes. In the area of 
orientation in science teaching, science teachers 
are much more aware of their capability to teach 
the subject because they are aware of the given 
indicators. They are updated with the new trends 
and innovations in science education because they 
use to participate in seminars and trainings 
sponsored by the Department of Education or 
organized by private institution providers. These 
teachers are also aware that their students have 
different learning styles, potentials, and skills which 
make them unique from each other. They also let 
their students explore and engage in lessons as if 
the students are in a real-life scenario of an 
environment. Teachers use to integrate 
simulations in this situation which requires the 
students to think critically and creatively. Science 
teachers engage students in different learning 
experiences; deal with the needs and issues of the 
learners and demand time if they reflect on their 
daily teaching-learning activities, and motivate 
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students to learn is the reflection of the presence 
of teachers inside a classroom (Cadiz, 2021). 
Furthermore, they are aware of the importance of 
aligning any type of assessment in the objectives 
of the lesson. This is to make students ready to 
equip the expected learning outcomes of the 21st 
century. Moreover, teachers are also aware that 
they should do this for the students to be much 
more prepared to cope with the changes and adapt 
to the demands of society. In this regard, teachers 
are also aware that the needs and interests of the 
students should be connected to the laws and 
theories in science by organizing concepts in 
accordance with the categories prescribed in 
science disciplines. Keller, Neumann, & Fischer 
(2017) reiterated that subject matter knowledge to 
teachers’ understanding is an important factor of 
how to teach contents to students. Subject-matter 
knowledge if put into practice may enable a 
different way of approaching what is seen as 
“learning science,” and at the same time, how 
science knowledge is generated. It is therefore 
important for the teacher to be aware of the 
possible difficulties that may arise when using 
school science models (Acher, Arca, & Sanmarti, 
2007).  

In the area of knowledge about science 
curriculum, they know the direction of their lessons 
by having the appropriate science curriculum to be 
implemented in the classroom. Secondary science 
teachers can prepare lesson plans/lesson logs 
which include important complete parts and follow 
the budget of work intended for their lessons. 
Another indicator that the teachers are also 
knowledgeable about science curriculum is that 
they know how to select appropriate learning 
materials or resources suitable for the pupils. They 
make sure that as they select the learning 
resources anchored on the prepared lesson 
plans/logs, they can able to apply constructivism 
principles and other theoretical philosophies in 
learning delivery. They should know how to apply 
these principles to adhere with the expected 
outcomes of the 21st century skills necessary for 
the students to achieve. Another indicator that 
supports their knowledge about science 
curriculum, following the desired learning 
competencies, they know how to set the 
objectives/targets intended for the lessons.  

These things were reflected to their 
prepared lesson plans/logs. Moreover, in relation 
to the learning resources, they have the knowledge 
to use different electronic sites to have access on 
these materials. The results drawn from the 
present study contradict the findings revealed by 
Lee and Akerson (2010) that teachers drew little 
upon their knowledge of curricula specifically for 
Nature of Science. They provided a reason that 
there is a lack of availability of specific curricular 
materials and programs to address the nature of 
science, versus deficiency in teachers’ knowledge 
of such materials. The teachers are very much 
aware of the use of online and electronic materials 
since these learning resources are available online 
for easy access at this time.  In terms of the 
knowledge about instruction strategies, secondary 
science teachers can deliver their lessons by 
applying efficient and various teaching techniques 
in teaching the topic. For them to be able to do this, 
they use to integrate multi-representative 
materials, models, and realia in teaching the 
concepts. This has something to do with their 
orientation about science teaching that they should 
make the lessons fun and interactive for the 
students. It can also be observed in the data that 
teachers much give importance in presenting the 
topic in a well-modulated voice. They make sure 
also that as part of their teaching approaches; they 
use examples and situations anchored on real-life 
situations. Modification of the instruction based on 
the learning needs and interests of the students is 
also the concern of the teachers.  

This result conforms to the data revealed by 
Lee and Akerson (2010) that teachers were able to 
implement these strategies as modeled for them 
but also improvise and develop their own unique 
strategies for embedding the nature of science into 
their teaching. Integration of the appropriate 
learning resources according to the teachers is an 
important tool for the delivery of their lessons. The 
integration of multimedia and other educational 
technology materials is also observed and usually 
done by the teachers. Furthermore, another 
indicator of strategies that the teachers employed 
in their science lessons is the integration of games 
in their lessons. Soobik (2014) reiterated based on 
the findings of the study that teaching would greatly 
benefit from the introduction of more activating 
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teaching methods, especially those which are 
connected with applying technology: web-based 
materials, using mobile applications etc. The 
researcher further added that teachers continually 
consider the practical activity and supervising the 
work process as important parts of technology 
education lessons.  

Activities prepared with differentiated 
instruction are also used by science teachers as 
part of their instructional strategies. In relation to 
these teaching practices, teachers need to use a 
wider range of instructional strategies and 
techniques to impart the concepts to students 
(OECD, 2009). The orientation of science teachers 
with respect to the learning styles, needs and 
interests of the pupils supports this data. In the 
aspect of knowledge about students’ learning, 
secondary science teachers employ higher-order 
thinking questions in their lessons to make the 
students think critically. They also encourage 
pupils to participate in the activities that they 
implemented. This data has something to do with 
the integration of different instruction strategies 
with respect to activities such as games, 
differentiated instruction, and simulations as well. 
Teachers engage pupils to apply concepts in real-
life situations through these activities. This 
supports the indicator stated earlier that the 
teachers are aware of the importance of applying 
real-life situations of concepts in their lessons as 
part of their orientation in science teaching as well 
as to their instruction strategies with respect to the 
use of different activities in science. They also 
provide feedback right after students’ answers to 
facilitate the discussion in order to achieve a 
common understanding of the concepts.  

Akalin & Sucuoglu (2015) reiterated based 
on the findings of their study that it is critical to note 
that with the use of intervention based on giving 
short-term information and Performance Feedback 
on preventive strategies for facilitating effective 
instruction; teachers can use the newly learned 
strategies in their classrooms. As a strategy to 
encourage the students to participate, teachers 
use reinforces like awards and pointing system to 
motivate them. Moreover, science teachers believe 
that inquiry-based activities in which students must 
engage are important tool for students to learn the 

necessary learning competencies in the 21st 
century.  

Castro & Morales (2017) reiterated that 
learning science in the new curriculum is not limited 
to applying inquiry learning for students to attain 
student achievement and inculcate scientific 
literacy. It also highlights using the best possible 
method of inquiry (guided inquiry learning [GIL]) 
appropriate to the needs of the learner and 
learner’s developmental maturity to motivate the 
students to engage in science and encounter 
success and difficulties as well. The 
aforementioned results in the present study 
contradict with the result of the study conducted by 
Lee and Akerson (2010) that in terms of knowledge 
of learners, it was noticeably absent from the data 
are discussions of difficulties teachers faced in 
helping students understand particular ideas about 
nature of science or misconceptions about nature 
of science they encountered in their classrooms. 
There is a need for a deeper understanding of the 
misconceptions and difficulties of students 
encountered inside the science classroom. 
Kyriacou (2012) also argued that teacher plays a 
key role in making sure that all the learning 
activities operate as smoothly as possible and are 
effective in fostering the intended learning 
outcomes.  
 As to the knowledge about assessment of 
students’ learning, science teachers provide 
appropriate assessment in various types of 
activities they’ve facilitated. There’s a standard 
criterion in grading the students that the teachers 
are following. The teachers are very much 
particular that assessment should promote 
fairness in grading. Assessment also used by 
teachers as basis of some modifications of their 
lessons in science. The result of the test serves as 
feedback for the teachers in revising the delivery of 
their instructions. They ensure that the assessment 
prepared is appropriate and suitable for the 
students. These results have something to do with 
the components of the grading system set in 
accordance to the prescribed DepEd grading 
system. It is also observed among teachers that 
desired learning outcomes are the basis of 
constructing assessment for the students and in 
particular, they prepared table of specifications for 
their assessments.  
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Finally, as to the performance-based 

outputs, teachers prepare rubrics to assess 
students’ outputs. Goodnough & Hung (2009) 
reiterated that in the area of knowledge of 
assessment, the teachers use diverse assessment 
approaches to assess students’ learning which 
including rubrics reflecting the need to examine 
many types of student learning such as 
understanding scientific concepts and developing 
problem-solving skills to give learners 
opportunities to demonstrate, in different ways, 
what they were learning. Science teachers are 
aware of the use of assessments for students’ 
learning. 
 
2. Secondary Science Teachers’ Perceptions 

on Differences of Male and Female Students  
 
 Results revealed that more than half of the 
secondary science teachers perceived differences 
between males and females in the classroom. 
Secondary science teachers perceived the female 
students have intensive and systematic work in 
their science outputs, ensure that the outputs 
submitted are of quality, and with high self-
confidence. The result of the present study in 
relation to the behavior of female students on their 
outputs coincides with the findings of Åhslund & 
Boström (2018) that they were more likely to 
manage the set requirements of the curriculum.  

This implies that female students make 
sure that they can comply with and submit 
important requirements. In this manner, science 
teachers perceived the female students with high 
motivation and independence which drive them in 
doing the outputs. Moreover, science teachers also 
perceived that these female students possess 
leadership roles in science activities, are able to 
finish work on time and never submit late outputs, 
compete to finish the output first, create a favorable 
classroom climate. These behaviors of female 
students caught the attention of science teachers 
those female students gave importance to their 
outputs. Hence, female students were likely to be 
praised more by science teachers for the outward 
appearance of their work (Jung & Chung, 2006). 
This implies that science teachers perceived the 
female students who ensure that their outputs are 
neat and they also obey the teacher’s directions. 

Female students consistently have high 
scores in quizzes, long tests, or periodical tests as 
perceived by secondary science teachers.  

On the other hand, science teachers 
perceived that both male and female students do 
little or no school work in science class. Male 
students are uncertain if their work is good enough 
based on the perception of science teachers yet 
science teachers perceived them as hardworking 
and organized when it comes to their work. 
However, science teachers perceived male 
students who have less interest in science, less 
positive discipline, and ill-prepared & childish too. 
This is the reason why science teachers should 
impose discipline more on male students. This is 
supported by the study conducted by Jung & 
Chung (2006) that male students received more 
disciplinary contact from teachers than did female 
students. The researchers added that male 
students drew the attention of teachers because 
male students misbehave conspicuously. This 
implies that male students were more likely to be 
disciplined than female students, even when the 
female students were doing the same misbehavior. 
It seems that the science teachers perceived that 
male student have low performance towards 
science subject 
 
CONCLUSION 
 
 The study underscores the findings which 
serve as supplemental information with regard to 
the pedagogical content knowledge of teachers 
and their perceptions on gender differences. This 
study aimed to describe how secondary science 
teachers perceived differences between male and 
female students in science classrooms and their 
pedagogical content knowledge. Results showed 
in this study that all teachers labeled their 
pedagogical content knowledge as 'very high’ 
which implies that they have already attained the 
expected practices in the science classroom 
supported by the given indicators. However, it 
should also be noted that secondary science 
teachers perceived differently as to the manner of 
which male and female students behave in the 
class. Among the given indicators, the majority of 
the science teachers perceived differences 
between male and female students in favor of the 
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female students. Some of the indicators in favor of 
the female students have intensive and systematic 
work in their science outputs, ensure that the 
outputs submitted are of quality, with high self-
confidence, possess leadership roles on science 
activities, able to finish work on time, and never 
submit late outputs, compete to finish the output 
first, and create a favorable classroom climate.  

Furthermore, female students consistently 
have high scores in quizzes, long tests, or 
periodical tests. On the other hand, science 
teachers perceived positive and negative 
behaviors for male students. Male students are 
uncertain if their work is good enough, 
hardworking, and organized when it comes to their 
work but they have less interest in science and less 
positive discipline and ill-prepared and childish. As 
implications of this study, educational institutions 
should have plans to have thorough discussions on 
the potential of gender inclusion to promote and 
improve pedagogical approaches while 
establishing gender equity. School leaders and 
teachers should think strategically to be more open 
about the importance of gender equality 
particularly in science classes focusing on the 
manner of what they teach, how they teach, and 
how they role model their attributes and practices 
to somehow address gender biases in the 
classroom. Through this, K-12 science classrooms 
would be able to provide a context for creating 
development in the gender equality of science 
instruction.  
 
RECOMMENDATION 
 
 In order to establish and sustain gender 
equity in K to 12 science classrooms, the following 
would be done by education authorities: (1) there 
should be the development of a training program 
for enhancing science teachers’ abilities and be 
aware towards implementation of gender equality 
education; (2) nurture teachers’ potential to 
develop materials integrated with instructional 
strategies for gender equality education; and (3) 
analyze different instructional behaviors of 
teachers as to how they interact with their students, 
how they should select appropriate learning 
materials for students which can be done by means 
of classroom observation. Further studies may be 

done to show thorough investigation towards 
strengthening the desire of achieving the goal of 
sustainable practices in order to build inclusive 
environments for all students. 
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