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Abstract

This study aimed to determine the attitude of learners towards science and the science process
skills of Junior High School Students of Cebu Roosevelt Memorial Colleges, Bogo City, Cebu
for the school year 2020-2021. The review begins with a discussion of the factors of the
learner’s attitude towards science followed by a series of literature and studies. Presented also
is the related literature of science process skills that affect the learner’s attitude. Finally, a
review related literature on the cognitive development theories of Piaget and of Bruner. The
review concludes with the discussion of Piaget's theory of cognitive growth, which is

concerned with the patterns of thought that affect a learner's attitude toward science.
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Attitude of learners towards science and their science process skills in the case of the

spiral curriculum: A literature review

1. Introduction

This study discussed international and domestic concepts, generalizations and assumptions, methodologies,
and other topics. Those in this study aid in getting a better perspective of the subject under review as well as
familiarizing knowledge that is important and similar to the current analysis of learners' attitudes toward science
and their science processing skills. This study aims to determine the learner’s attitude towards science and their
science process skills: the case of the spiral curriculum. The key themes presented in this work were embodied in
the review of the literature and related studies. Administrators, teachers, students, parents and future researchers
benefit through the findings from the literature review of this present study, providing the opportunity to
systematically and collectively view the learning environment and conveying awareness towards science process
skills as the learner’s perceived.

2. Learner’s attitude towards science

Attitude matters the most that’s why it is necessary for learning. A person who is enthusiastic about science
or some other topic that will stimulate students to concentrate on it, be motivated and interested. Learner’s
optimistic attitude towards science is a crucial field of educational research for some reasons, including the
impact it can have on people's attitudes toward science and potential career choices. It also improves the
acquisition of scientific knowledge and the development of science process skills. Students have a generally
optimistic outlook toward research, but their science process skills are lacking (Mirana, 2019). Attitude towards
science has always been a concern for science educators for having low levels of learning that might affect their
opinions about science. When discussing these issues in science education, the term "attitude" is frequently used
in a range of circumstances for them to realize the meaning of chosen study. When it comes to student attitudes
toward information, the Science Technology Society strategy to teaching science works with both male and
female students. In terms of improving optimistic reactions toward scientific research, no significant variations
between male and female students were discovered (Akcay et al., 2010).

Students who were better at problem-solving had more positive attitudes toward science and a better
understanding of how to incorporate complex problems into science instruction, which influenced the low and
average systems. As a result, critical 21-century science teaching challenges and the need to encourage students'
desire to study science are mutually beneficial. Molded by science, it shaped and powered by knowledge for
unraveling the mysteries of the world of scientific phenomenon (Zeyer, 2017). After a project-based science
program, minority learners' behaviors toward science deteriorated. There was still a lot of space to investigate the
impact of teaching methods on students' behaviors. Furthermore, these interests or classroom management are
unique to specific teaching acts. They are part of a larger trend of teaching styles like direct instruction (Kanter
& Konstantopoulos, 2010). This study aimed to see if there was a connection between students' attitudes toward
science and their preference versus experience with collaborative versus direct instruction. Cooperative teaching
methods such as group study in class or designing small-group projects were positively linked to attitudes toward
science. Although previous research has shown that teaching strategy improves students' comprehension of
science concepts, student attitudes toward school science tend to be more closely linked to social engagement or
cooperation. The lack of a statistically relevant differential effect from instruction may also be attributed to our
overall low rate of such instruction (Fulmer et al., 2019).

The understanding of students' attitudes influences their attitudes toward science, indicating that they have a
high level of favorable attitudes toward career-oriented courses. While the study found that students'
self-concepts of capacity, anxiety and fear have a strong influence on their attitudes toward physics, aspiration
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has a moderate effect. Students, both male and female, had a slightly more optimistic understanding of science
(Bang & Baker, 2013).

Person, instructional, classroom management, and evaluation variables all had an impact on indigenous
People students' academic success. Instructional and evaluation variables were the most consistent influences on
academic success. Individual and instructional variables had a low association with indigent people's academic
success, while classroom management and evaluation factors were negligible. The educational attainment of
parents, lessons that relate to real-life circumstances, fun, and positive instructional correlation interactions, and
significantly influence the academic success of indigent students were the most consistent items in the individual
factors that affect administration (Andaya, 2016).

Factors affecting the poor performance of science subjects were the materials for teaching and learning are
readily available and the environment of the school affects the pupil's academic performance. There are some
schools not fit for science lessons thus, the school climate should be conducive to learning for parents, the
administration, and society as a whole. Major problems faced by a teacher today involved the negative attitude of
pupils towards science subjects. Pupils thought and complained that science was very hard as compared to other
subjects which discouraged them, resulting in them getting a low performance. When it comes to modifying the
curriculum, curriculum creators still have implementers. Despite the current pattern of revising the curriculum
every five years, it could improve regularly. It ensures that implementers and other stakeholders are on the same
page for students' performance to improve (King'aru, 2014).

Students enjoy demonstrations, applications, and realistic hands-on experimentation, according to a study of
student attitudes toward science and mathematics, and they express positive attitudes toward science and
mathematics after participating in these forms of classroom activities (Sanja et al., 2012). Students were able to
develop both science and literacy skills as a result of the approach, which will help them in their future scientific
studies. Students were able to communicate with their daily lives and bridge expectations thanks to the hands-on,
outdoor activity. Preschool is an ideal time for children to participate in scientific discussion and investigation
(Baldwin & Wilson, 2017). Students with a positive outlook toward research are more interested in reflecting on
the scientific method. To put it another way, as students grasp the science process skills, science becomes more
important to them, resulting in increased positive attitudes toward learning (Zeidan & Jayosi, 2015).

The evaluating dimension of success has a major relationship with communicating, inferring, and
forecasting. Students who have mastered basic science process skills are more likely to apply the knowledge
effectively, according to the results (Chebii, 2011). An analysis of prime students' analytical comprehension and
alternate conceptions in the subject of acid-base showed that students struggled to understand the idea and had
some misconceptions about the subject (Karadeniz, 2013). Students with a positive attitude toward science and
strong process skills can see their cognitive abilities increase. Students' research process skills and attitudes
toward science must also be developed using a scientific methodology. Students need to engage in research
practices that are both hands-on and mind-on while studying science. Students love the hands-on activity
because it allows them to develop, share, and realize their ideas, according to the study (Gomez-Arizaga et al.,
2016).

In the last decade, student attitudes and expectations toward science have become a growing source of
concern. Most of this stems from an increasing concern in advanced societies regarding students' lack of interest
in continuing their studies in science. Since science attitude is such a complex construct, the chapter begins by
reviewing research to establish guidelines for measuring it effectively. The general statement that there is a
strong negative association between a country's development chart and student attitudes toward science is
supported by the key features of individual students to science. To understand the dynamic pathways and choices
that students make during their schooling, the influence of gender, teacher quality, and pre-adolescent experience
on student attitudes and expectations toward science are explored in-depth, as well as a variety of other variables
(Tytler & Osborne, 2012).

International Journal of Research Studies in Education 15



Tinapay, A., Tirol, S., Cortes, J. A., & Punay, M.

Students' optimistic attitudes toward scientific research, which encourages them to pursue science as a main
topic. Integrated Science is an essential part of the Science Education Program since it prepares students to
pursue science-related courses at institutions of higher learning. This reveals the students' thoughts, emotions,
and values, as well as the characteristics of the factors that influence their attitudes (Oludipe & Oludipe, 2010).
While, other learners have been slacking when it comes to science. Male students were found to have a less
optimistic outlook than female students. Students from urban areas have had a more optimistic outlook than
students from rural areas (Ali, 2012). Students who were better at systems thinking had more positive attitudes
toward science and a better understanding of how to incorporate complex problems into science instruction,
which influenced the low and average systems. As a result, critical 21st- century science teaching challenges and
the need to encourage students' desire to study science are mutually beneficial. It was shaped by science and
powered by experience to solve the mysteries of the world of scientific phenomena (Zeyer, 2017).

For several years, education has focused on the social, mental, and physical growth of children. Children are
not interested in research skills and interactions because they do not fully comprehend what science entails. This
was a major issue for teachers when teaching science to learners because they were often unfamiliar with
teaching science and had little knowledge of the subject (Worth, 2010). Most school experiences can be
particularly significant in easing the path to future careers in science. Primary and secondary school are critical
periods for fostering students' interest in science. Some skills like observation still need to be taught in schools to
be fully understood (Maltese et al., 2014). It allows the student to establish a relationship as well as the centered
on students’ development and self-concept. Students' involvement in science and their perception of its
usefulness, which they value by believing that science provides a variety of benefits such as nurturing their
talents, enhancing their abilities, and promoting careers, were found to be closely linked to their academic and
career goals (Regan & DeWitt, 2015).

With technical pedagogical material awareness, the relationship between scientific attitudes and research
process skills. Simple science process skills had a positive interaction, while integrated science process skills had
a bad encounter. Other components such as respect for evidence and truth, ability to change the paradigm, logical
thinking, persevere, ambitious, imaginative, truthful, responsible, open-minded, objective, tolerant, cautious at
work, and positive thinking do not display the expected engagement, which necessitates further discussion. With
a positive scientific attitude that has consequences for their ability, scientific attitudes and basic science process
skills interact positively with technical pedagogical material awareness (Juhji & Nuangchalerm, 2020).

3. Science process skills affect learner’s attitude

Science process skills (SPS) have been used at various times to describe science skill that as we imagine,
they happen naturally and spontaneously in most of our minds. These abilities are described as a collection of
abilities that can be applied to a wide range of science disciplines and represent scientific conduct. This phase of
critical thought about the world and how to address our questions about how the world functions, whether
consciously or unconsciously, required the application of science process skills (Malhi, 2017). Before applying
the methods, the Science Process Skills (SPS) will help students gain strong mastery for successful science
inquiry and hands-on science learning. These are the fundamental elements of scientific analysis and critical
thought. Students had an average level of basic science process skills but a low level of integrated science
process skills, according to the findings. This is reflected in a connection between students' science performance
and basic SPS, which serves as a promising prospect based on their knowledge. Furthermore, there was a strong
connection between students' overall science process skills and their science achievement. Students' science
process skills can be improved by the application of science skills to real-world issues. As a result, students'
achievement in science will be enhanced, and programs to promote and elevate students' achievement in science
will be undertaken. This is critical for individuals living in a rapidly changing world, and teachers play a critical
role in educating individuals with these skills to contribute significantly to society's change (Aydogdu et al.,
2014).
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Science process skills allow enhancing learning in scientific field of study that provides a fantastic
opportunity for all, specifically the pupils, to establish through scientific inquiry into their knowledge. When
students understand what science is all about and how it works, they will be able to apply their science process
skills as well as scientific content knowledge, which is required in any science curriculum (Duruk & Akgun,
2016). In the course of teaching, a combination of science content knowledge and science process skills are
requirements to achieve the objectives of science education which is to enhance scientific literacy among
learners that will drive them to be aware, bold and competitive citizens can make fair judgments and wise
decisions regarding the application of scientific knowledge that may have social, health or environmental
impacts (K to 12 Science Curriculum Guide August 2016).

The research was undertaken to look at how teachers' science teaching experiences, behaviors, and science
process skills have changed over time. It is obvious that science is beneficial to our daily lives and that it aids the
professional development intervention as a result of years of continuous research. Teachers and students took
part in an experimental process in this randomized controlled study, which included training on problem-based
science curriculum units, inquiry-based teaching, classroom management, and technology usage in the classroom,
as well as assistance in setting up an investigative classroom and integrating the science curriculum. To direct
their classroom teaching, both experimental and comparative teachers used the state science frameworks (Dailey
& Robinson, 2017).

Argument-based science instruction, supplemented by authentic case studies, was thought to help students
understand acid and base principles and improve scientific process skills. The educational achievement test in
acids and bases, the Science Class Assessment Instrument, and the Scientific Process Skills test were given as a
pre-test and a post-test before and after the application. When studying the topic of acids and bases, the
argumentation-based science teaching method was more successful than the didactic method. The results
demonstrated that the academic accomplishment of the students educated with an argumentation-based approach
was higher than the ones taught with a didactic teaching approach (Ural et al., 2020). One of the tasks involving
argumentation contributes to a better comprehension of the topic of acid-base. Several studies looked into the
impact of an argumentation approach on students' learning and understanding of concepts in science classes.
This includes the scientific process, which determines understanding levels (Karpudewan et al., 2016).

Science process skills are being used as a standard when preparing lessons to ensure that they are
transparent and understandable. Science process skills, on the other hand, should not be taught as a stand-alone
lesson since they must be linked to essential concepts and functions. As a result, science knowledge should serve
as a background for lessons rather than taking up the entire lesson. Instead, more emphasis should be placed on
activities that improve science process skills and improve understanding of science concepts. This means that
process skills work in tandem with scientific expertise and attitudes to assist students in thinking in a systematic
manner (Coronado, 2016). Hence, learning in science is a vital factor in providing resources for technical
knowledge to be implanted. These abilities serve as a springboard for other cognitive abilities such as logical
thinking and reasoning, which place a premium on providing consistent and actionable instructions to the task.
To be motivated by discovery questioning, students should be informed of the science process skills that must be
learned. This meant that teachers should often provide instruction to students during the experiment or lesson so
that they understand they are learning to develop science process skills (Rauf et al., 2013).

Science Process Skills, which include observing, classifying, inferring, forecasting, communicating, and
measuring, are the blocks of critical thinking and inquiry in science. Learners can acquire these skills through the
science idea of this project. Students' comprehension of science process skills is low, according to the report, and
there is a strong positive relationship between students' knowledge of science process skills and their attitudes
toward physics. The researchers concluded that students should be exposed to science process skills for the
betterment of their future lives and societies, and that the level of positive attitudes among students should be
improved so that they can think, reflect, and associate with ideas related to any sciences. The teaching and
learning of sciences have a significant impact on the attitudes of students (Kamba et al., 2018).
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Science education aims to improve the students’ scientific analysis for gaining knowledge as well as the
development of basic process skills for proper attitude and well- being. Students will be trained and get used to it
for its advantages in society (Opulencia, 2011). Scientific understanding is what we can learn from the scientific
method, which entails experimenting and gathering data, which includes hypotheses, concepts, and laws, which
make up the substance of sciences. Science process skills are included in this scheme, which connects the parts
to form a whole and is one of the ways to acquire information. Science process skills are the fundamental skills
for promoting science learning, enabling students to be involved, participative, and competitive individuals to
build a sense of obligation, increase learning permanence, and provide effective testing methods (Erturk &
Kaptan, 2010).

Society values science because it allows them to meet their needs and raise their living conditions through
the application of scientific knowledge. It is often stressed how important it is for science-literate individuals to
have scientific process skills and to use inquiry as a teaching method during lessons. People with more and better
education will be able to apply new scientific findings in a more prosperous way. When the degree of
incorporation of this approach is investigated in the books that serve as the primary resources for the courses, it
is clear that the studies in the books appeared to be at the formal inquiry level. As a result, students can develop
only rudimentary skills. By taking a critical look at the experiments in textbooks, aspiring classroom teachers
will discover new experiments that they can create (Akben, 2014).

To provide more comprehensive information, science teachers' science process skill levels were evaluated in
two phases, namely, basic and integrated process skills. According to the findings, science teachers' basic process
skills were higher in percentage than their integrated process skills. Basic process skills outperformed integrated
process skills by a wide margin. There was no statistically significant difference between teachers' basic and
integrated process skills, but basic process skill scores were higher in terms of mean scores than integrated
process skills (Miles, 2010).

Understanding of Science process is crucial for those who want to know about scientific ideas because its
focus on learning a collection of skills or abilities that scientists must possess during the scientific discovery
process, testing and acquiring new perspectives through specific skills. These abilities are classified into two
categories: fundamental and integrated process abilities. Observing, asking questions, classifying, calculating,
and forecasting are all critical process skills. Identifying and describing variables, analyzing data, manipulating
objects, recording data, formulating theories, designing inquiries, and drawing inferences and generalizations are
all integrated process skills (Karamustafaoglu, 2011).

A questionnaire was used to gather science process skills, which included both basic and integrated science
process skills. And it was discovered that they had a moderate level of acquisition of science process skills, with
no gender differences. It is beneficial to those interested in learning about the power of science (Al-rabaani,
2014). Scientific process skills were measured using the students' science process skills within a cognitive
domain, and the results were generally poor. Because of the innovation and unique science methods available in
the field, private school students scored higher than public and bussed school students (Ozgelen, 2012). In this
regard, the incorporated science process skills entail the application of a variety of basic level skill areas, and the
standard process skill is closely linked to observation (Sen & Nakiboglu, 2012).

This plays an important role in the growth of students' science process skills as technology advances. There
was, however, a major gap between students based on their parents' professions (Karar & Yenice, 2012). Science
understanding is made up of scientific processes and scientific attitudes. It has been discovered that students who
possess scientific process skills are better able to solve problems, think objectively, make choices, and draw
conclusions, as well as resolve their fears (Ergul et al, 2011). Science process skills are important for gaining
scientific knowledge that can be applied to societal problems. In general, students' chemistry achievement was
found to be low. Lack of exposure to scientific process skills is most likely to blame for the poor results. The
impact of a science process skills teaching method on students' chemistry achievement was explored in this
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research. Improvement of students' experimental method skills in terms of practicing or conducting experiments
(Abungu et al., 2014).

Learning in science is an important factor to provide opportunities to implant scientific skills. These abilities
serve as a springboard for developing other cognitive abilities like critical thinking and reasoning. In order to be
motivated by discovery questioning, students should be informed of the science process skills that must be
learned. This meant that teachers should always provide instruction to students during the experiment or lesson
for them to understand what they are learning and to develop science process skills (Rauf et al., 2013). Students'
attitudes toward science will change as a result of societal interests and educators' responsibilities, and they will
be better prepared to live in a highly scientific and technical world. Science and technology have a significant
effect on society and awareness development. People can comprehend and help form the diverse effects of
science and technology on our planet will decide the future of our culture, as it will affect how we live and what
we believe (Ungar, 2010). An approach to teaching the actions of doing science can be a highly successful
teaching tool for students who struggle to grasp concepts and apply process skills. More students would be able
to relate to the basic scientific method in this way (Yager & Akgay, 2010).

By stressing basic process skills and assigning group tasks that require a collective effort, science-enhancing
and student-centered techniques may be used to help students enhance their success. School funding is needed
for the construction of more rooms for science-related activities such as laboratories and an e-classroom. More
students will be persuaded, according to the study, and will attempt to explore the world of science in areas
where they feel at ease. The same field of focus could be used to improve Science education, which would help
students (Maranan, 2017).

4. The spiral curriculum

According to the curricular framework involved in spiral progression, the Spiral Progression Approach in
Teaching Science in the K to 12-curriculum calls for new perspectives in the application of teaching and learning
growth. It was necessary to go through the material again to get a better understanding of it. The exploration
technique was an important teaching tool, and cooperative learning used the spiral progression method in science.
Under the spiral progression approach, the use of multimedia and laboratory experiments was critical for
students to gain a greater understanding of science concepts and their relevance to their daily lives (de
Ramos-Samala, 2018). Individuals who are scientifically, technologically, and environmentally literate created
the Science Curriculum Framework for Basic Education. Maintaining good health and living healthy, using
resources and dealing with changes, conserving and preserving the environment, and using different real-life
contexts across grade levels are the three central themes. The content-based science education program aimed to
prepare students for a deeper understanding and application of science in their daily lives. The inquiry skills,
whereby the primary grade students were introduced to the process of "hands-on minds-on," stage in which the
students want to explore and ask some questions about the environment, were the first component of the
curriculum components.

As the student progresses through the grades, he or she should be able to design and perform investigations
that include defining and monitoring variables, collecting and organizing data, formulating theories or models,
and making decisions based on sound judgment and rational reasoning. The second part was Scientific Attitudes,
which relates to beliefs and behaviors that must be instilled in students from Grade 1 to Grade 10 for them to
become active citizens. The final part was Content and Connections, which included three content areas: life
science, physical science, and earth science, with an emphasis on understanding the connections and
interrelationships between them. Learners will also learn and develop by participating in community needs,
realizing the value of getting a solid understanding of scientific principles, being active citizens, and contributing
to the improvement of their communities' quality of life (Brawner, 2011).

The new curriculum materials provided an effective way of learning to the students when taught by the
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teachers. Teachers' professional development integrated into the science curriculum focused on the elementary
students understanding and skills and provided teachers knowledge content and effective way of teaching. The
implementation of a new curriculum involved teacher professional development of knowledge and skills and was
of great help in teaching science using new curriculum materials towards the pupil's activities. Strategies of the
teacher's learning included examination work with the students, case discussion, and action research. Other
issues concerned with student’s work illustrating the development of inquiry abilities, using science technologies,
and school program activities (Bybee, 2010).

The factor that caused poor academic performance relates to the poor English command among pupils,
which hinders the students from understanding concepts, making sentences, understood terminologies of various
subjects, and comprehending the question. Failure of a student to master English was the root cause in the
student capacity of teachers to use the language. Due to a lack of therapy, students developed a negative
self-image and lack of self-confidence. They were unable to handle test matters due to a lack of required research
skills. All schools must implement therapy services, and the community and government must ensure that
counselors are properly qualified to support students in schools (Maganga, 2016).

It identified and documented the learners' personal experiences and relayed their stories. The students'
perspectives and observations toward the application of the Spiral Progression Approach in learning the Science
subject were explored using a phenomenological framework. Furthermore, the learners were prepared to
graduate from a program that promotes progressive, constructive, learner-centered, integrated, advanced,
enhanced, and inquiry-based learning (Mangali et al., 2019). Since they were motivated and consistent to study
even further, students' career goals were found to be difficult to alter. But, in some other cases, the student’s lack
of interest in science or any science-related careers is a concern worldwide. Thus, instead of focusing on
increasing the number of students interested in science careers, educators may focus on fostering students'
attitudes, such as their perception of science's usefulness, and/or using a variety of teaching and learning
methods or activities to encourage or motivate students to explore the world of science (Archer et al., 2014).

5. Synthesis

Science education's purpose is to teach students not only how to improve their skills, but also how to
understand how nature functions by studying its various aspects of science. Individuals will be encouraged to use
those skills in their daily lives as a result of this program. Individuals' intimate, social, and global lives can be
influenced by these abilities. Science Process Skills are an essential tool for producing scientific data, regardless
of its possible application, and for developing knowledge and understanding to conduct scientific research and
solve problems (Panoy, 2013). Science education has been working on the important aspect of inquiry of
students’ attitude to science subjects for a long run. Its importance is due to an alarming decline of students’
attention towards scientific careers. So, they must do some actions and practices on how to develop and
encourage more students. The importance of scientific knowledge, the falling number of choosing science has
created an alarming situation. Now is a need for the time to recognize and construct a positive attitude towards
the subject of science. The development of instructors’ attitudes towards scientific approach plays in
enhancement of learners’ attitude (Lakshmi, 2014)
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