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1.0. Introduction

Science education aims to build a scientifically literate society wherein students can solve
problems, make evidence-based decisions, and evaluate information logically (Glaze, 2018).
Acquiring scientific knowledge is vital in modern contemporary society, for its application helps
satisfy basic human needs and improves the standard of living (Rull, 2014). By advancing education
and developing new knowledge, science’s procedures and concepts are critical to everyone’s ability
to participate in informed societal decisions and respond positively to changing circumstances (Das
& Singh, 2014). Learning science promotes the development of students’ various skills, focusing on
acquiring knowledge and skills that help students communicate and evaluate scientific knowledge
(Heitmann et al., 2017).

Teaching students how to engage in inquiry is one of the essential goals of science education.
This means that knowledge and skills must be integrated by students to fully understand scientific
concepts (Kimba et al., 2018). Science process skills (SPS) are practical skills necessary to develop
scientific knowledge (Fugarasti et al., 2019). Acquiring science process skills is required to create
and use scientific data, conduct scientific research, and solve problems (Zeidan & Jayosi, 2015).
Acquiring science process skills is essential to help students learn through critical thinking and utilize
information creatively through observing, organizing, analyzing, reasoning, evaluating, interpreting,
and predicting (Rauf et al., 2013). Science process skills also play an essential role in providing
significant challenges in identifying ways to improve teaching-learning outcomes (Maranan, 2017).

In the K to 12 Science Curriculum Guide, learners are expected to be provided with experiences
that would enable them to learn and perform the science process skills of observing, communicating,
comparing, classifying, measuring, inferring, and predicting to understand the concepts deeply,
thus, emphasizing the understanding and application of scientific knowledge in real-life situations
(Department of Education [DepEd], 2016a).

Learning science as a subject is better when done face-to-face as it engages learners and elicits
active participation in person (Kemp & Grieve, 2014). However, in December 2019, SARS-CoV-2
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(COVID-19) had an outbreak in China, spread globally, and was declared a pandemic (World Health
Organization [WHOQ], 2020). Several extraordinary challenges brought by the coronavirus 2019 had
posed problems, especially to the educational sectors, making face-to-face classes impossible (Tria,
2020).

In the Philippines, alternative learning modalities such as modular, TV-based, radio-based
instruction (RBI), blended, and online are extensively utilized by the Department of Education (DepEd)
to ensure that high-quality education is provided. Through alternative learning modalities, students
can access quality education amid the COVID-19 pandemic (DepEd, 2020). Through alternative
learning modalities, knowledge acquisition becomes flexible as it provides a platform that enables
learners to take charge of their learning at their own pace (Malonzo et al., 2021). Specifically, a
school division in Northern Negros Occidental is implementing distance learning modalities, such
as modular and online learning integrated with Self Learning Modules (SLMs), to respond to the
pandemic.

Recent studies on SPS delved more on investigating the link between student attitude toward
physics and science process skills (Kimba et al., 2018), the interaction between science process skills
and scientific attitudes of students towards technological pedagogical content knowledge (Juhji &
Nuangchalerm, 2020), basic procedural skills and a positive attitude toward science as inputs to
improve learners’ cognitive performance (Maranan, 2017), guided quick labs and academically
challenged learners’ predicting, observing, and inferring skills (Salanatin, 2020), and the impact
of teacher candidates’ science process skills on analytical chemistry (Juniar et al., 2021). To date,
however, there is a dearth of meaningful research assessing the level of acquired SPS of STEM
students through alternative learning modalities in the context of the new educational norms, most
especially at the Senior High School level.

This study aimed to describe the level of acquired science process skills of senior high school
students when grouped according to sex and exposed to alternative learning modalities, either
online or modular, and identify which alternative learning modality promotes the better acquisition
of science process skills. The findings of the study were used as the foundation for the creation of
supplementary instructional materials, such as contextualized learning activity sheets integrated into
SLMs, to improve the teaching-learning process in the new normal.

2.0. Framework of the Study

This study theorized that the level of acquired basic and integrated science process skills vary
according to sex and alternative learning modality exposed to learners, as anchored on the Social Role
Theory, Experiential Learning Theory, and Dale’s Cone of Experience. Mainly, social role theory states
that because men and women are physically different, the work they do in society also differs (Eagly
& Wood, 2010). In addition, social role affects the choice of academic majors and careers as the child
reaches adolescence and adulthood (Olsson & Martiny, 2018). Similarly, Thompson (2004) explained
that social role in sex differences was being enculturated through various experiences associated
with social positions in the family, making men more inclined to leadership than women. Relating
social role theory in the acquisition of science process skills, Yamtinah et al. (2017) rationalized that
in the acquisition of science process skills, males have an eye in seeing facts while having direct
observation, leading them to make conclusions, while females are good in constructed questions
since they have better verbal skills.

Meanwhile, the experiential learning theory believes that the best way to learn is doing as it
demands reflection and abstraction in conceptualizing meaning through concrete experiences (Kolb,
2020). Similarly, Dale's Cone of Experience states that the learning process becomes better when
students have direct experience to it, so they retain more information by what they “do” as opposed
to what is "heard,” “read,” or "observed” (Janoska, 2017). Relating experiential learning theory in
acquiring science process skills through alternative learning modalities, Shuja et al. (2019) rationalized
that online learning engages students to perform innovative activities, allowing maximum interaction
and cooperation that opens up avenues of learning to enhance educational performance. Moreover,
modular learning greatly helps learners acquire knowledge as it initiates self-paced learning even
in the distant learning setup (Naboya, 2019). This is also supported by Parrish (2019) that through
learners’ exposure to opportunities, active learning and the liberty to learn in a social context are
elicited, thus creating more retained information.
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Relating with Dale’s Cone of Experience, providing learners with concrete experiences makes
them remember more than just reading it as it involves more senses (Janoska, 2017). In addition, it
makes learning more meaningful when more senses perceive it and where there is an increase in the
degree of abstraction (Lee & Reeves, 2017). Dale’s Cone of Experience likewise employs a positive
impact on students’ learning. It generates authentic and tangible experiences that the child can use
to retain more information, thus increasing academic performance (Davis & Summers, 2015).

The level of acquired basic and integrated SPS varies according to sex and alternative modes of
learning exposed to students. Through the social role, experiential learning, and cone of experiences
theories, this study assessed the level of acquired science process of learners through alternative
learning modalities. Moreover, social role, experiential learning, and cone of experiences theories
provided a framework on the factors that affect the acquisition of SPS through learning alternatives
in the new normal.

3.0. Methodology
This study employed the descriptive-comparative design, which determined the level

of acquired basic SPS of observing, measuring, classifying, predicting, and communicating and
integrated SPS of controlling variables, defining operationally, formulating a hypothesis, interpreting
data, and experimenting of senior high school students in a large secondary school in Northern
Negros Occidental during the school year 2020-2021 when respondents were grouped according to
learning modality and sex.

Table 1 shows the profile of the respondents. Using a stratified random sampling method,
the 104 Grade 11 senior high school students under the Science, Technology, Engineering, and
Mathematics (STEM) track answered an electronically generated instrument.

Table 1. Profile of the Respondents

Variable f %
Learning Modality
Online 51 49.0
Modular 53 51.0
Sex
Male 41 394
Female 63 60.6
Total 104  100.0

Table 2 presents the distribution of science process skills in a standardized instrument on the
55 items Science Process Skills Test (SPST), developed by Rabacal (2016), that tests the basic and
integrated SPS. It is composed of two parts: a 30-item test on basic SPS with five items for each
skill of observing, inferring, measuring, communicating, classifying, and predicting and a 25-item
test on integrated SPS, five items for each skill of controlling variables, defining concepts, forming a
hypothesis, interpreting data, and experimenting.

Content and face validity were used to ensure the instrument’s validity. The test included 30 basic
science process skills and 25 integrated science process skills. It is a multiple-choice type with four
options for respondents to choose from as its basis for providing adequate sampling, a good item
pool, relative ease of test administration, scoring efficiency, and scoring reliability. The four stages of
development were planning, preparing the test items, trying out the test items, and evaluating the
instrument. A one-way grid table of specifications was utilized to create the table of specifications.
The test items were distributed based on the topics covered.

Reading and scanning of Science publications that deal with science process abilities as well as
teaching it, and other related references, were done in framing the test items for the curriculum areas
accompanied by an informal consultation with high school and college science teachers and experts
in the field, focusing on the content areas and degree of difficulty of the test. In analyzing the test
item, the upper-lower index method was used. Marginal items with moderate difficulty were retained
and improved, while those not good were rejected. The jury validation shows a very high degree of
validity with a mean of 3.62. Creswell and Creswell (2018) defined reliability as the consistency of the
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measuring instrument. The KR 21 research instrument reliability was used and obtained 0.72, which
showed a high degree of reliability.

Table 2. Distribution of the Science Process Skills

Science Process Skills Items

Basic

Observing 1,2345
Inferring 6,7,8,9 10
Measuring 11,12,13, 14,15
Communicating 16, 17,18, 19, 20
Classifying 21,22, 23,24, 25
Predicting 26, 27,28, 29, 30
Integrated

Controlling variables 31, 32, 33, 34, 35
Defining Operationally 36, 37, 38, 39, 40
Formulating Hypothesis 41,42, 43,44, 45
Interpreting data 46, 47,48, 49, 50
Experimenting 51, 52,53, 54,55

In interpreting the data for both the level of acquired basic and integrated SPS, the following
scale was used: 0.00-6.00 Very Low, 6.01-12.00 Low, 12.01-18.00 Average, 18.01-24.00 High, 24.01-
30.00 Very High. Meanwhile, the following scale was utilized to determine the level of acquired SPS
for basic and integrated skills: 0.00-1.00 Very Low, 1.01-2.00 Low, 2.01-3.00 Average, 3.01-4.00 High,
4.01-5.00 Very High. To ensure the study’s ethical soundness, the researcher focused on the general
ethical principles of respect for others, beneficence, and fairness. Mean and Standard Deviation were
utilized to determine the degree of acquired SPS while examining the data. The Kolmogorov-Smirnov
test determined the variables’ normality for the comparison analysis. Further, the Mann-Whitney U
test was utilized to examine whether there was a significant difference in the level of acquired basic
and integrated SPS when grouped according to learning modality and sex.

4.0. Results and Discussion

Level of Acquired Basic and Integrated SPS

Generally, Table 3 shows that the level of acquired basic and integrated SPS of the Grade 11-
STEM students is high (M=3.53, SD=0.42). This implies that students have learned the basic SPS of
observing, inferring, measuring, communicating, classifying, and predicting, and integrated SPS of
controlling variables, defining concepts, forming a hypothesis, interpreting data, and experimenting
to understand the concepts deeply (DepEd, 2016b) in adherence to the mandate of the DepEd; thus,
they can produce and use scientific information and solve scientific problems (Zeidan & Jayosi, 2015).
The rest of the population subgroups have also acquired a high level of basic and integrated SPS.

Notably, students under the online learning modality acquired higher basic SPS (M=22.39,
SD=3.29) than those in the modular learning modality (M=20.89, SD=2.66). On the other hand, the
integrated SPS of students in the online learning modality is lower (M=16.45, SD=2.83) than those in
the modular learning modality (M=17.94, SD=2.96).

The results indicate that the Science Framework for Philippine Basic Education set by the DepEd
in developing scientifically, technologically, and environmentally literate and productive members of
the society has been successfully strengthened (DepEd, 2016a). Generally, the result reflected that
the Grade 11 STEM students have acquired basic and integrated science processes skills, as expected
of STEM students. They should master these skills because these will engage them in scientific and
mathematics practices and prepare them for a STEM-based job market (Stehle & Peters-Burton,
2019). These findings show the acquisition of SPS amid the global health crisis as quality education
continuity is strengthened.

In addition, the high level of basic SPS of observing, inferring, measuring, communicating,
classifying, and predicting revealed that Grade 11 STEM students can assign items and events using
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spoken and written words, graphs, symbols, drawings, or diagrams, as well as quantitatively describe
objects. This implies that they can read and comprehend graphs and predict what will happen in
the future. More specifically, students should have a strong grasp of these core abilities, as they are
considered requirements for the integrated SPS, which is a more difficult skill (Rabacal, 2016).

Meanwhile, the high level of the integrated SPS of managing variables, defining concepts,
forming a hypothesis, evaluating data, and experimenting means that they have acquired the set of
complex science processes that enables them to solve problems and think logically. They also know
how to manipulate properties and variables, draw inferences, and give tentative generalizations from
experiments conducted. However, the results that show that the integrated SPS of students under the
modular learning modality is much lower than students under the online learning modality suggest
the need for additional supplementary instructional materials to be integrated with modules to equip
learners with SPS through enjoyable laboratory activities.

Table 3. Level of Acquired Basic and Integrated Science Process Skill
Basic Science Integrated Science
Variables Process Skill Process Skill

M SD Int M SD Int M SD Int

Overall

Learning Modality

Online 2239 329 High 1645 283 High 353 046 High

Modular 2089 266 High 1794 296 High 353 038 High
Sex

Male 2224 313 High 17.02 322 High 357 046 High

Female 2122 298 High 1733 283 High 351 039 High
Whole 2163 307 High 1721 298 High 353 042 High

Note: M=mean, SD=Standard Deviation, Int=Interpretation

Difference in the Level of Acquired Basic and Integrated Science Process Skill according to
Learning Modality

As seen in Table 4, there is a significant difference in the level of acquired basic [U=813.500,
p=0.000] and integrated science process skills [U=943.000, p=0.008] of senior high school students
when they are grouped according to learning modality. As a result, there is enough evidence to
reject the null hypothesis. Also, the working theory that the acquisition of SPS varies according to the
demographics of the students, such as learning modality, is accepted. This indicates that the level of
acquired basic and integrated SPS differs depending on the learning modality employed to them.

Table 4. Difference in the Level of Acquired Basic and Integrated SPS according
to Learning Modality

Learning Modality

Variable - U z p
Online  Modular
e . 22.39 20.89
Basic Science Process Skill 813.500* -3.525 0.000
(3.29) (2.66)
Integrated Science Process 1645 17.94

. 943.000* -2.671 0.008
Skill (2.83) (2.96)

Note: *the difference is significant when p<0.05

Generally, the findings indicate that students under the online learning modality have significantly
higher basic SPS than students under the modular learning modality. In addition, students under
modular learning modality have significantly higher integrated SPS than students under online
learning modality. The findings proved that online learning greatly helps students improve their
skills as it becomes more interactive than modules alone. However, students with varying levels of
cognitive reasoning displayed a wide range of process skill abilities.
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On the other hand, the level of acquired basic science process skills of senior high school
students taking modular learning modality is lower than students who are taking online learning
modality. Hence, learners may be provided supplementary instructional materials, such as the review
of basic SPS and integrating basic SPS in modules.

Notably, online learning modality is suggested in bringing quality education in the new
normal, incorporated with methodologies like student-centered approach, inquiry-based learning,
feedbacking, and creativity as online modality enhances instructional materials using new online
platforms and applications, which make learning interactive, thus promoting timely response of
teachers to learners’ queries (Arrieta et al., 2020). The study of Osman and Vebrianto (2013) on using
a variety of media to improve science process skills and achievement asserts that there is a significant
effect of teaching with the use of technology towards the development of science process skills and
students’ achievement in learning science as it helps improve not only students’ performance but
also their science process skills. Furthermore, online learning via mobile phones or gadgets had a
favorable association with students’ academic performance, which boosted academic productivity.
Mobile-assisted learning plays a key positive effect in increasing students’ total educational results
(Shuja et al,, 2019).

On other recommendations made by Jalil et al. (2018) and Fugarasti, Ramli, and Muzzazinah
(2019) in assessing the quality of the science process skills test (SPST), the test contains the sub-
dimensions as classifying, communicating, inferring, measuring, observing, predicting, controlling
variables, hypothesizing, experimenting, defining operationally, and data interpreting (Feyzioglu et
al, 2012). It is carefully planned and contains plausible alternatives (Rabacal, 2016). The high level
of acquired basic and integrated science process skills of the Grade-11 students from the result of
the SPST adheres to the science framework for Philippine basic education where skills were acquired
as it focuses on knowledge relevant to the real world and encompasses methods of inquiry, thus
promoting the construction of ideas and application of science process skills (DepEd, 2016b). Hence,
the findings that show the higher level of acquired basic science process skills of students under
the online learning modality compared to students in modular learning suggests that teachers can
still be given specific training through the conduct of learning action cell to enhance basic science
process skills by its integration in the modules.

Difference in the Level of Acquired Basic and Integrated Science Process Skill according to Sex

There is no significant difference in the level of acquired basic [U=1024.500, p=0.074] and
integrated SPS [U=1218.000, p=0.623] of senior high school STEM students grouped according to
sex. As a result, there is insufficient evidence to disprove the null hypothesis. The working theory that
students’ acquisition of science process skills varies depending on their demographics, such as sex,
is also disproved.

Table 5. Difference in the Level of Acquired Basic and Integrated SPS according to Sex

. Sex
Variable _——— u z p
Male Female
e . 2224 2122
Basic Science Process Skill 1024.500 -1.789 0.074
(3.13) (2.98)
. . 17.02 17.33
Integrated Science Process Skill 1218.000 -0.492 0.623

(3.22) (2.83)
Note: the difference is significant at p<0.05

This generally implies that the basic and integrated SPS of the Grade 11-STEM students is not
specific to sex. Male and female students employ the same level of acquired basic and integrated
SPS. This also signifies that regardless of sex, the students acquire the same capability level of SPS.

The findings show that students, regardless of their sex, acquired the same level of basic and
integrated SPS. Findings of this study affirm the results of the study conducted by Rabacal (2016),
which yielded the t-ratio of 0.89 at p=0.37, and Ekon and Eni (2015), which computed the value
of of 1.02, which is lower compared to 7.81 at 0.05 probability level and 3 degrees of freedom.
This means that there is no significant difference in the level of acquired basic and integrated SPS
according to sex. This also implies that both male and female students have equal aptitude in terms
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of science process abilities. Hypotheses stating that when senior high school STEM students are
grouped according to sex, there is no substantial difference in their degree of acquired basic and
integrated SPS are therefore accepted. This means that Grade 11-STEM students’ level of acquired
basic and integrated SPS is not particular to sex.

On the contrary, the findings of the study conducted by Yamtinah et al. (2017) on gender
differences in students’ attitudes toward science, which analyzed students’ science process skills
using a testlet, negate the results wherein differences of science process skills of female and male
students have been noted, which prove that male students have a relatively higher level of acquired
SPS than female students. Meanwhile, Yuliskurniawati et al. (2019) asserted that female students do
better on SPS assessments than male students with a value of (p 0.002) in an unpaired t-test showing
a significant difference between male and female students’ SPS.

In addition, as mandated by the Department of Education, science teachers can improve
students’ performance by emphasizing basic SPS and providing them with group activities that
encourage collaboration by emphasizing basic SPS and providing them with group activities that
encourage collaborative effort (Maranan, 2017). Therefore, teachers should create a collection of
questions on SPS to initiate a science exploration or activity (Jack, 2018) and give more attention
to SPS to reinforce scientific and critical thinking amongst students in promoting SPS and their
application (Al-Rabaani, 2014).

5.0. Conclusion

Acquiring SPS is a shift from traditional learning, where students utilize their intellect and apply
their ability in engaging themselves in thinking and reasoning in a more dynamic way (Jack, 2018).
Attaining a higher level of acquired basic and integrated SPS promotes individual development
for using scientific knowledge that may have social, health, or environmental consequences. It
incorporates science and technology with the civic, personal, social, and economic aspects of life and
the moral and ethical dimensions (DepEd, 2016b).

Also, the difference in basic SPS level of senior high school students who take online learning,
which is higher than those who take modular learning, implies that the basic SPS and their integration
in modules need to be reviewed. This is best addressed by using supplementary instructional
materials given to learners to receive additional activities that will equip them with the basic SPS
using the printed modular modality. Therefore, the delivery of quality education is not hampered by
any pandemic as quality learning is strengthened and implemented in the succeeding school years
no matter what modality best suits the learner.

Therefore, it is recommended that curriculum experts be provided with an idea of the advantages
of giving supplementary materials to students as a learning intervention needed to improve the
teaching-learning process, leading to students’ higher academic achievement aligned with the Most
Essential Learning Competencies (MELCs), and suggest ways to integrate SPS in modules. Similarly,
science teachers may be provided with the necessary training, which includes the review of SPS and
its integration in modules. They may be tasked to craft contextualized activity sheets that enhance
the SPS of learners through enjoyable home experiments. Also, they may undergo training adapting
to the new normal learning platforms to develop flexibility when it comes to delivering instruction
in distant learning.

6.0. Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

7.0. Funding
The authors received no financial support for the research, authorship, and/or publication of
this article.

Volume 5 Number 1 January-March 2022 77



Philippine Social Science Journal

REFERENCES

Al-Rabaani, A. (2014). The acquisition of science process skills by Omani’s pre service social studies’ teachers.
European Journal of Educational Studies, 6(1), 13-19.

Arrieta, G. S., Dancel, J. C., & Agbisit, M. J. P. (2020). Teaching science in the new normal: understanding the
experiences of junior high school science teachers. Jurnal Pendidikan MIPA, 21(2), 146-162. https://doi.
0rg/10.23960/jpmipa/v21i2.pp146-162

Creswell, J. & Creswell, J. (2018). Research design: Qualitative, quantitative, and mixed methods approaches (5th
ed.). Sage Publications, Inc.

Das, M., & Singh, A. (2014). Importance of science in the school curriculum. WeSchool Knowledge Builder-The
National Journal, 2, 16-18.

Davis, B., & Summers, M. (2015, August). Applying Dale’s cone of experience to increase learning and retention:

a study of student learning in a foundational leadership course. In Engineering Leaders Conference 2014 on
Engineering Education (Vol. 2015, No. 4, p. 6). Hamad bin Khalifa University Press (HBKU Press). https://doi.
org/10.5339/gproc.2015.elc2014.6

Department of Education (DepEd). (2020). DepEd prepares self-learning modules for education’s new normal.
https://www.deped.gov.ph/2020/07/02/deped-prepares-self-learning-modules-for-educations-new-normal/

Department of Education (DepEd). (2016a). DepEd academic track. https://www.deped.gov.ph/k-to-12/about/k-to-
12-basic-education-curriculum/academic-track/

Department of Education (DepEd). (2016b). DepEd revised CG K-12. https://www.deped.gov.ph/wp-content/
uploads/2019/01/Science-CG_with-tagged-sci-equipment_revised.pdf

Department of Education (DepEd). (2020). DepEd Order No. 12, s 2020, Adoption of the basic education learning
continuity plan for the school year 2020-2021 in light of the COVID19 public health emergency. https://
authdocs.deped.gov.ph/deped-order/do_s2020_012-adoption-of-the-be-Icp-sy-2020-2021/

Eagly, A. H., & Wood, W. (2012). Social role theory. In Handbook of Theories of Social Psychology (pp. 458-476).
SAGE Publications Ltd.

Ekon, E. & Eni, E. (2015). Gender and acquisition of science process skills among junior secondary school students
in Calabar municipality: Implications for implementation of universal basic education objectives. Global
Journal of Educational Research, 14(2), 93. https://doi.org/10.4314/gjedr.v14i2.3

Feyzioglu, B., Demirdag, B., Akyildiz, M., & Altun, E. (2012). Developing a science process skills test for secondary
students: Validity and reliability study. Educational Sciences: Theory and Practice, 12(3), 1899-1906. https://
eric.ed.gov/?id=EJ1000902

Fugarasti, H., Ramli, M., & Muzzazinah (2019). Undergraduate students’ science process skills: A systematic review.
AIP Conference Proceedings, 2194 (December). https://doi.org/10.1063/1.5139762

Glaze, A. L. (2018). Teaching and learning science in the 21st century: Challenging critical assumptions in post-
secondary science. Education Sciences, 8(1), 1-8. https://doi.org/10.3390/educsci8010012

Heitmann, P, Hecht, M., Scherer, R., & Schwanewedel, J. (2017). Learning science is about facts, and language
learning is about being discursive: An empirical investigation of students’ disciplinary beliefs in the context
of argumentation. Frontiers in Psychology, 8JUN). https://doi.org/10.3389/fpsyg.2017.00946

Jack, G. U. (2018). Chemistry students’ science process skills acquisition: Influence of gender and class size. Global
Research in Higher Education, 1(1), 80. https://doi.org/10.22158/grhe.vln1p80

Jalil, S., Herman, Sidin Ali, M., & Haris, A. (2018). Development and validation of science process skills instrument
in physics. Journal of Physics: Conference Series, 1028(1). https://doi.org/10.1088/1742-6596/1028/1/012203

Janoska, L. (2017). What really is the cone of experience? https://elearningindustry.com/cone-of-experience-what-
really-is

Juhji, ). & Nuangchalerm, P. (2020). Interaction between scientific attitudes and science process skills toward
technological pedagogical content knowledge. 8(March), 1-16. http://dx.doi.org/10.17478/jegys.2020.XX.

Juniar, A, Silalahi, A., & Suyanti, R. (2021). The effect of teacher candidates’ science process skill on analytical
chemistry through Guided Inquiry Learning Model. Journal of Physics: Conference Series, 1842(012066).
doi:10.1088/1742-6596/1842/1/012066

Kimba, A. H., Giwa, A. A, Libata, I. A, & Wakkala, G. T. (2018). The relationship between science process skills
and student attitude toward physics in senior secondary school in Aliero Metropolis. African Educational
Research Journal, 6(3), 107-113. https://doi.org/10.30918/aerj.63.18.038

Kemp, N. & Grieve, R. (2014). Face-to-face or face-to-screen? Undergraduates’ opinions and test performance in
classroom vs. online learning. Frontiers in Psychology, 5(1278). https://doi.org/10.3389/fpsyg.2014.01278

Kolb, D. (2020). What is experiential learning? https://experientiallearninginstitute.org/resources/what-is-
experiential-learning/

Lee, S.J, & Reeves, T. C. (2017). Edgar Dale and the cone of experience. Foundations of Learning and Instructional
Design Technology.

Malonzo, A. M., Vallejo, C. A, & Vargas, D. (2021). Adjusting to the new normal: exploring alternative learning
strategies for Devcom students. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.3829784

Maranan, V. M. (2017). Basic process skills and attitude toward science: Inputs to an enhanced students’ cognitive
performance. https://eric.ed.gov/?id=ED579181

78 Volume 5 Number 1 January-March 2022



Philippine Social Science Journal

Naboya, M. V. D. (2019). Effect of modular approach on the level of achievement of students in inorganic
chemistry. Journal of International Academic Research for Multidisciplinary, 7(1), 36-55. file:///C:/Users/ASUS/
Downloads/EffectofModularapproachontheLevelofachievementofstudentsinlnorganicChemistry-1.pdf

Olsson, M., & Martiny, S. E. (2018). Does exposure to counter stereotypical role models influence girls’ and
women'’s gender stereotypes and career choices? A review of social psychological research. Frontiers in
Psychology, 9, 2264. https://doi.org/10.3389/fpsyg.2018.02264

Osman, K. & Vebrianto, R. (2013). Fostering science process skills and improving achievement through the use of
multiple media. Journal of Baltic Science Education, 12(2), 191-204.

Parrish, N. (2019, July). Providing rich educational experiences for all students. https://www.edutopia.org/article/
providing-rich-educational-experiences-all-students

Rabacal, J. S. (2016). Test of science process skills of biology students towards developing learning exercises. Asia
Pacific Journal of Multidisciplinary Research, 4(4), 9-16.

Rauf, R, Rasul, M., Mansor, A,, Othman, Z., & Lyndon, N. (2013). Inculcation of science process skills in a science
classroom. Asian Social Science, 9(8). http://dx.doi.org/10.5539/ass.v9n8p47

Rull, V. (2014). The most important application of science. Embo Reports, 15(9): 919-922. http://dx.doi.
org/10.15252/embr.201438848

Salanatin, M. J. M. (2020). Guided quick labs and academically challenged learners’ predicting, observing, and
inferring skills. Philippine Social Science Journal, 3(1), 101-111. https://doi.org/10.52006/main.v3i1.129

Shuja, A., Qureshi, I. A, Schaeffer, D. M., & Zareen, M. (2019). Effect of m-learning on students’ academic
performance mediated by facilitation discourse and flexibility. Knowledge Management & E-Learning: An
International Journal, 11(2), 158-200.

Stehle, S. M., & Peters-Burton, E. E. (2019). Developing student 21%-century skills in selected exemplary inclusive
STEM high schools. International Journal of STEM Education, 6(1), 1-15. https://doi.org/10.1186/s40594-019-
0192-1

Thompson, L. (2004). Sex differences in technical communication: A perspective from social role theory. Journal of
Technical Writing and Communication, 34(3), 217-232. https://doi.org/10.2190/px6l-n9c7-0eag-ya2x

Tria, J. Z. (2020). The COVID-19 pandemic through the lens of education in the Philippines: The new normal.
International Journal of Pedagogical Development and Lifelong Learning, 1(1), ep2001. https://doi.
0rg/10.30935/ijpdll/8311

Yamtinah, S., Masykuri, M., Ashadi, & Shidiqg, A. S. (2017). Gender differences in students’ attitudes toward
science: An analysis of students’ science process skill using testlet instrument. AIP Conference Proceedings,
1868(August). https://doi.org/10.1063/1.4995102

Yuliskurniawati, I. D., Noviyanti, N. I, Mukti, W. R, Mahanal, S., & Zubaidah, S. (2019). Science process skills based
on genders of high school students. In Journal of Physics: Conference Series (Vol. 1241, No. 1, p. 012055). IOP
Publishing. https://doi.org/10.1088/1742-6596/1241/1/012055

Zeidan, A. H., & Jayosi, M. R. (2015). Science process skills and attitudes toward science among Palestinian
secondary school students. World Journal of Education, 5(1). https://doi.org/10.5430/wje.v5n1p13

Additional Authors' Information:

JESSA MAE E. GASTAR*
jessamae.gastar@deped.gov.ph
http://orcid.org/0000-0003-3877-6261

JOJI D. LINAUGO
jojilinaugo@deped.gov.ph
https://orcid.org/0000-0001-9915-7793

Volume 5 Number 1 January-March 2022 79



