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Abstract The COVID pandemic had made science educators realized the dearth of effective learning resources
for distance education. There is a need to produce materials that promote the acquisition of science process skills in
remote learning situations. This study is a phase 1 of the design and development of a science module research to
address the effective acquisition of science process skills in distance education mode. The objective of this study is
to determine the knowledge of science teachers on science process skills, their frequency and ease of science process
skills integration as an input to the design of the learning material intended for distance education mode. An
instrument adopted from the study of Miles (2010) was used to measure the science teachers’ basic science process
skills. Another survey instrument was validated and used to gather the data from 64 respondents to know their
integration practice in terms of frequency, challenges and ease of integration. Findings indicated that the Grade 9
science teachers did well in most science process skills except in observe and communicate. Among the science
process skills, science teachers declared that making prediction is the most challenging skill to develop. There is a
need to provide professional development to improve the science teachers’ efficacy and skills in promoting science
process skills acquisition.
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1. Introduction

1.1. Background of the Study

Science literacy has become a common vision of
today’s science education. As emphasized by American
Association for the Advancement of Science (1993) and
NRC (1996) its primary goals as an improvement of
thinking skills including computation, prediction, manipulation,
observation, communication and critical response skills
and the ability to engage in research activity including
making observations, asking questions, planning research
studies, reviewing what is known in the light of experimental
evidence, using data collection tools, analyzing data,
interpreting data, suggesting answers, and explaining,
predicting and communicating results. These skills, which
are the primary goals of science literacy, are among the
Science Process Skills (SPS) dimensions, and the SPS
dimensions and the primary goals of science literacy intersect.

In the Philippines, one of the aims of the Philippine
Science Curriculum is to develop scientific literacy among
learners through science process skills (DepEd, 2016). It is
expressed in the literature that data processing skills have
a central role in reasoning [1]. In the context of 21st-

century learning, SPS cannot be separated from the teaching
of science. It was asserted that a student should possess a
mastery of the necessary science process skills to succeed
in science inquiry and hands-on science activities [2]. As
such, a well-developed SPS has the potential to contribute
to the success of science teaching. A number of previous
studies have confirmed the correlation between science
process skills and formal reasoning ability, learning
achievement, scientific literacy, and scientific attitude. In
essence, efficient science teaching can be done by
simultaneously integrating science process skills [3].

However, with the current health crisis worldwide due
to COVID 19, teaching Science Process Skills has faced
another set of challenges and difficulties. The "new
normal” presents a unique challenge to every educational
leader's decision-making process. One of the challenges is
the integration of science process in the curriculum
materials. This study seeks to establish the basic design
elements of a science instructional materials for distance
education mode. This is help provide curriculum material
for flexible or hybrid set-up.

1.2. Theoretical Framework

The present research focuses on the following
frameworks and design models as they are deemed most
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relevant in explaining concepts in this study:
Constructivism and Moore Transactional Distance Theory.

1.2.1. Constructivism Theory

Over the past 20 years, science educators recognize the
importance of constructivism in science teaching. This
study is anchored on Bruner Constructivism theory.
Constructivism emphasized the active role of the learner
in building understanding and making sense of the
information [4]. The constructivist teaching is learner-
centered, where students are actively involved in
knowledge construction rather than being passive learners.
A major theme in the theoretical framework of Bruner is
that learning is an active process in which learners
construct new ideas or concepts based upon their current
and previous knowledge. The learner selects and
transforms information, constructs hypotheses, makes
decisions, and rely on their own understanding. This is
because cognitive structure (schema) provides meaning
and organization to experiences and allows the individual
to go beyond the information given. In other words, the
teacher should encourage the learner to discover principles
by themselves. With the use of the SLMs, the learner will
be able to process new ideas that they read from the
module. Furthermore, the aim to enhance science process
skills is also anchored in the constructivist learning theory.
It was stated that the acquisition of science process skills
is more accessible through a learning strategy geared
towards constructivism [5,6].

1.2.2. Moore Transactional Distance Theory

Moore's Transactional Distance theory was considered
as a theoretical framework to guide this research. In 1983,
Moore developed this theory of distance learning
programs to investigate two variables: students' autonomy
and the distance between students and teachers [7].
Transitional Distance theory mainly describes the learner
and the educator/teacher relationship. According to Moore,
transactional distance is essential because the perception is
grounded in distance learning within a social structure, not
in its traditional form. The second element of Moore's
theory involves the student's autonomy, as the distance
between him and his teacher means that the student must
adopt responsibility for his learning. This kind of situation
became very real during the COVID pandemic.

1.3. Conceptual Framework

The acquisition of knowledge and science process skills
development is essential to scientific inquiry [8]. Moreover,
the inculcation of values, scientific attitudes, appreciation,
and critical thinking should be considered in science education,
setting objectives as guides for its instructional level.

The conceptual framework, anchored on the theories
presented earlier, was framed to address the need for
developed SLMs that will foster the acquisition of the
Basic SPS in distance learning education. As shown,
challenges experienced by the science teachers in the
Basic SPS integration in modular distance learning and
their Basic Science Process Skills inventory will serve as
input in the development of SLMs. The process involves
designing and developing the Self-Learning Modules and
evaluation of the SLMS for some revisions. The flow of

the research framework shows that developed SLMs will
serve as the output.

»  Needs Analysis: Challenges Expenienced by the
Science Teachers in the Basic SPS Integration in the
ModularDistance Learning

= Basic Science Process Skills of Grade 9 Science
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Figure 1. Conceptual Framework of the Research

1.4. Statement of the Problem

Various content standard achievement tests, intervention
materials, and modules were developed and utilized to
cater to students' needs about acquiring knowledge and
skills. The Department of Education released modules on
various subjects, especially Science, to meet the newly
enhanced spiral curriculum standards. However, with the
current situation where face-to-face teaching is not
allowed, materials for distance learning education should
also foster SPS development. The researcher aims to
develop Self-Learning Modules based on the challenges
experienced by the science teachers in the Basic SPS
integration in  the Modular Distance Learning.
Specifically, it will seek to answer the following questions:

1. What is the level of performance of Grade 9 Science

teachers in the Basic Science Process Skills Test?

2. How often teachers integrate each Basic Science

Process Skills?
3. How teachers ranked the Basic Science Process
Skills in terms of how easily they can be developed?

2. Material and Methods

The research was guided by the ADDIE (Analysis, Design,
Development, Implementation, and Evaluation) Model in
developing the Self-Learning Module for Grade 9 Science.
This paper covers the Phase | (Needs Analysis Phase)
which consisted of (a) developing the research instruments
(b) content and face validation of the research instruments
(c) seeking permission through a letter request to the
Schools Division Superintendent of Lanao del Norte
where the needs analysis would be conducted (d) conduct
the needs analysis through Google Forms, to identify the
Challenges in Basic Science Process Skills Integration in
the New Normal Education as Experienced by Science
Teachers” and Science Process Skills Test to determine
the knowledge of science teachers in SPS. The research
was conducted in the Division of Lanao del Norte, Region
X, during the academic year 2020-2021 with 64 science
teachers as respondents. This study made use of qualitative
and quantitative methods for the development of
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Self-Learning Modules. The quantitative method was
utilized for analyzing the numerical data from the survey and
the qualitative part was the in-depth analysis of teachers’
experiences in the Basic SPS integration in modular distance
learning. Based on DepEd’s Most Essential Learning
Competencies (MELCs) under Science 9, Self-Learning
Modules (SLMs) were developed to foster Basic Science
Process Skills in observing, classifying, communicating,
measuring, predicting, and making inferences.

2.1. Research Instruments

The study made use of two research instruments. This
section describes each instrument.

2.1.1. Challenges in Basic SPS Integration in the New
Normal as Experienced by Science Teachers

This instrument was used to determine the profile of the
respondents, their level of integration of the Basic Science
Process Skills in their class, and the challenges
experienced. The instrument was a researcher-made
questionnaire, and face and content validation were done
by three Science Education experts. This instrument was
divided into three parts: (1) Profile of the respondents, (2)
Integration of Basic Science Process Skills, and (3)
Challenges Experienced by Science Teachers. The
suggestions and corrections were incorporated in the final
format of the instrument before disseminating it online.

2.1.2. Basic Science Process Skills Test for Teachers.

The science process skills test was used to determine
the performance of science teachers on each basic science
process skills. This instrument was adopted from the study
of [9] but this study only included the items related to six
Basic Science Process Skills, namely: classification, predicting,
inferring, measuring, communicating and observation. The
19 questions were correlated with a specific basic science
process skill, determined by the original instrument. The
instrument has a Cohen’s kappa score of 0.764 that
indicated a strong inter-rater reliability for the instrument.
According to the author, the science process skill test was
a compilation of test items from published reliable and
valid process skill performance tests. It was reported that
to ensure instrument validity of the compilation, three
qualified science education experts from the Department
of Curriculum and Instruction at Southern Illinois
University Carbondale evaluated the science process skills
test. It was stated that the university experts were given a
copy of the instrument and a copy of the process skills and
were asked to identify each question with its associated
process skill. The adopted questions were grouped and
arranged by the researcher as shown in the table below.

Table 1. BASIC SCIENCE PROCESS SKILLS TEST AND ITEM
PLACEMENT

3. Results and Discussion

Table 2 reveals the scores of science teachers in the
Basic Science Process Skills Test conducted. It can be
observed that the science teachers got 77.63% of correctly
answered items in the Basic Science Process Skills test.
In particular, teachers performed well on the skills of
Predict (91.67%), Measure (82.75%), Infer (82.67%), and
Classify (81.67%). However, skills of Communicate and
Observe got low scores of 66% and 59%, respectively.

Table 2. PERFORMANCE OF TEACHERS ON BASIC SCIENCE
PROCESS SKILLS TEST

Sci'ence Process Highest Mean S_td.. Mean percentage
Skills Score Deviation score (%)
Observe 3 177 .868 59.00
Classify 3 2.45 .665 81.67

Infer 3 2.48 .504 82.67
Measure 4 3.31 .614 82.75
Communicate 3 1.98 .654 66.00
Predict 3 2.75 AT71 91.67

Basic Science 19 1475 1799 77.63

Process Skills

Making observation is a fundamental science process
skill. It involves using the five senses and science tools to
learn about the world around us. Students’ learning can be
maximized if they have developed well their observation
skills. Good observation includes detailed qualitative and
quantitative data or information about the environment
essential to the understanding of science phenomena and
science concepts. Observe and communicate compliments
each other. Observations must be communicated properly
and effectively to be understood among learners. Both
skills should be well-developed to foster academic
achievement. These results are interesting as it differed
with other studies involving pre-service and in-service
teachers [10] who found that teachers excelled in
communicate but did not perform well in observe and
infer. Meanwhile, it was found that the most commonly
developed science process skills are making data
interpretation and inference [11]. The findings have
implications on the training of future science teachers as
well as to the continuing professional development of in-
service science teachers.

Table 3 shows the descriptive statistics of the science
teachers' responses regarding how often they integrated
Basic Science Process Skills in their classes.

Table 3. TEACHERS' INTEGRATION OF THE BASIC SCIENCE
PROCESS SKILLS

Science Process Skills Mean Std Dev. Interpretation
Observe 4.45 .589 Very Often
Classify 4.14 .664 Often
Infer 4.14 .687 Often
Measure 3.94 .614 Often
Communicate 4.44 .614 Very Often
Predict 4.17 579 Often

Basic Science Process Skills Number of Items Items Placement
Classification 3 1,2,3
Predicting 3 45,6
Inferring 3 7,89
Measuring 4 10,11,12,13
Communicating 3 14,15,16
Observation 3 17,18,19
Total 19

The science teachers claimed that the science process
skills that they very often integrate in their lessons are
observe and communicate. However, these are the SPS
that the teachers scored the lowest in the assessment.
Study shows that pre-service teachers have limited
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conceptual understanding of the science process skills, an
explicit intervention on science process skills in teacher
education programs for pre-service teachers to develop
conceptual understanding of the science processes is
thereby recommended [12]. This is imperative as science
teachers’ science process skills, scientific attitudes and
students’ performance in Chemistry has positive bivariate
and multiple relationships [13].

Table 4 presents the percentage and mean values of
responses ranked by teachers on how easily each Basic
Science Process Skills can be developed.

Table 4. RANKING OF BASIC SCIENCE PROCESS SKILLS FOR
EASE OF DEVELOPMENT

Science Process Skills Mean Std. Dev Rank
Observe 1.67 1.38076 1
Classify 2.82 1.22869 2
Infer 4.23 1.42252 5
Measure 3.75 1.39158 3
Communicate 4.02 1.46377 4
Predict 450 1.58365 6

Teacher respondents ranked Observe as first when it
comes to ease of developing the skills among students
with a mean score of 1.67, followed by Classify, Measure,
Communicate, Infer and Predict with mean scores of 2.82,
3.75, 4.02, 4.23, and 4.50, respectively. This means that
the easiest Basic Science Process Skills that can be
developed is Observe as perceived by the science teachers,
and the most challenging is Predict. However, observe is a
science process skill that the science teachers scored the
lowest in the assessment. This is a need to investigate
further the science teachers’ understanding of science
process skills and their implementation or integration
practices to be able to design the intervention that is meant
to benefit their students’ academic achievement.

These findings may be considered as a good input for
continuing professional development for in-service
teachers and for the training of pre-service teachers for
improving science literacy skills of students via the
development of science process skills. Science process
skills may be inherently more important than basic skills
in student’s epistemic development because of the
important role they play in science achievement [14].
Various pedagogical approaches were found to be
effective in developing science process skills among
students [15,16,17]. Science teachers may use a variety of
these teaching strategies that are most suitable to the needs
of their students.

It can be surmised that this science process integration
practice depends on the knowledge of the science teachers
and their efficacy in teaching sciences. Science teachers have
different self-efficacy level across the different sciences
such as physics, chemistry, biology and earth and space
that is taught in spiral progression in the Philippine basic
education curriculum [18]. This has implication on the
teacher training for science process skills development [19].

4. Conclusion

The development of science process skills is dependent
on the amount of attention science teachers gave to it, that

is, integration and implementation and the confidence or
efficacy training provided for them to help their students
acquire the skills. As such, it is possible that science
teachers may differ greatly in their knowledge about
science process skills and in their ability to incorporate it
in their science lessons.

5. Recommendation

Science process skills enables the development of
students’ scientific literacy necessary the navigate the
complexities of the modern world. The science teachers
are in the best position to facilitate the acquisition of these
skills in the new normal. Whether in face to face or
modular modality, the science teachers must have the
instructional competence and the instructional materials
available to make it possible. In order to maximize the
effectiveness of any self-learning module for distance
education mode, science teachers may be provided with
the necessary training and continuing professional
development opportunities to be able to incorporate the
teaching of science process skills across the science
curriculum.

It is also recommended that similar investigation on
science teachers’ capacity and confidence to promote the
acquisition of science process skills across the different
grade levels be conducted.
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