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	1. Bem 106
B.Republic Act  9003 Ecological Solid Waste Management Act of 2000
Solid Waste Management (SWM) is considered to be one of the most serious
environmental issues in the Philippines. The annual waste generation was estimated at 10
million tons in 2010 and this is expected to rise by 40% in 2020. The Republic Act (RA) 9003,
otherwise known as the Ecological Solid Waste Management Act of 2000, provides the
necessary policy framework, institutional mechanisms and mandate to the local government
unites (LGUs) to achieve 25% waste reduction through establishing an integrated solid waste
management plans based on 3Rs (reduce, reuse and recycling).
While the efforts of LGUs are still very limited with a mix of results in implementing the
national mandate, this paper presents the experiences of Cebu, a second largest city in the
Philippines with about one million people, has shown to have succeeded in reducing its
municipal waste generation by more than 30% over the last three years. The findings suggest
that the impacts of the national mandate can be achieved if the LGUs have the high level of
political commitment, development of effective local strategies in collaborative manner,
partnership building with other stakeholders, capacity development, adequate financing and
incentives, and in the close monitoring and evaluation of performance.
C. Unit 1: THE ELEMENTARY SCIENCE CURRICULUM
C.1 What is Science?
INTRODUCTION
Science is valued because it has helped in satisfying many basic human needs and
improving living conditions. Advances in technology and science are transforming our world at
an incredible and unimaginable pace. We cannot escape from and we cannot measure the
significance of science. Science has shaped the world. Technology and the products of scientific
knowledge surround us every day. Public and private policy decisions that impact every aspect
of our lives are driven by scientific process and scientific evidence. The enormously complex
physical world around us illustrates boundless scientific concepts. Being "science literate" has
become not just an advantage but an absolute necessity in the 21st century.
Science is our way of understanding the world--its wondrous structure, natural events,
interrelated elements and systems, and processes. It is an exciting and, at the same time, a
useful endeavor that benefits our community and society at large. Another important goal of
science has emerged during the past decades: to find a way to responsibly and ethically use
natural resources to guarantee their continuity and that of humanity itself; an endeavor and
advocacy that is referred to as "sustainability."
 


	2. Aside from sustainability  movement, education could become the most impo
application of science in the next decades ("Importance of Science...", 2017). It is crucis provide
humanity with a basic understanding of how science has shaped the world and huma
civilization. It is for this reason that education institutions need to constantly equip science
educators with the tools and competence to advance science education and to engage the
learners in the love for learning and doing science.
The word "science" is derived from the Latin word scientia meaning knowledge. Science
is commonly referred to as a systematic and organized body of knowledge in any area of inquiry
that is acquired using "the scientific method." Science has many facets and definitions that can
be summarized into the following:
Science as a broad body of knowledge - Physical sciences consist of disciplines such as
physics (the science of physical objects), chemistry (the science of matter), and astronomy (the
science of celestial objects). Earth sciences consist of disciplines such as geology (the science of
the earth).
Science as a set of skills - The science process skills form the foundation of scientific
methods. There are six basic science process skills: observation, communication, classification,
measurement, inference, and prediction. These basic skills are integrated when scientists
design and carry out experiments. All six basic skills are important individually as well as when
they are integrated.
Science as an intellectual activity - Science is the intellectual, practical, and systematic
study of the structure and behavior of the physical and natural world through observation and
experiment.
Science as a social activity - Science is a social activity shaped by history, institutions,
beliefs, and values. Society shapes science and vice versa.
Science as problem-solving - Problem-solving skills are necessary in all areas of life, and
the science class provides the students opportunity to develop and utilize their problem-solving
skills, which include the ability to critically analyze a problem, determine all its elements, and
prepare a feasible solution. These are valuable skills one can acquire in life.
Science as a career - Individuals who have devoted themselves in studying and doing
science have established careers in science, such as biologists, chemises, environmentalists,
astronomers, medical practitioners, among others.
Science as a global human endeavor - Science is a result of human imagination
ingenuity, and creativity. Individuals and teams from many nations and contul have contributed
to science and to advances in technology.
 


	3. Science as a  process - The scientific method is a set of steps for verifying and building
scientific knowledge. When performing this process, one employs skills necessary to research a
topic, develop a plan and timeline, and draw conclusions from research results.
Activity 3: The Scientific Method
Scientific method refers to a set of steps for verifying and building scientific
knowledge. Steps include making valid observations, interpreting results, and generalizing
results. The scientific method allows researchers to independently and impartially test
preexisting knowledge and prior findings and subject them to scrutiny and enhancements.
C.2: Science Education
INTRODUCTION
Science education is concerned about learning, teaching, and understanding science
There are three dimensions of science that are all important in science education: science
 


	4. knowledge, processes of  doing science, and scientific attitudes. Science is one of the most
important subjects that must be learned because of its relevance to the students' lives. In the
science class, the students use and develop life skills such as problem-solving and critical
thinking, which they need to succeed in school, career, and beyond. These lifelong skills allow
students to generate ideas, weigh decisions objectively, and understand the evidence.
Teaching science is important because of several reasons. First, the nation is dependent
on the technical and scientific abilities of its citizens for its economic growth and national
activities. Moreover, science is a significant part of human culture and represents one of the
highlights of human capacity. Also, it provides a laboratory of common experience for
development of language, logic, and problem-solving skills. Finally, for some of the students, it
will become a lifelong vocation or career.
Understanding science is multifaceted. Current research indicates that proficiency in
one aspect of science is closely related to proficiency in others. Like strands of a rope, the
strands of scientific proficiency are linked. The National Academy of Sciences developed the
strands of scientific proficiency that address the knowledge and reasoning skills that the
students must acquire to be considered fully proficient in science. The students who are
proficient in science:
 know, use, and interpret scientific explanations;
 generate and evaluate scientific evidence and explanations;
 understand the nature and development of scientific knowledge; and
 participate productively in scientific practices.
C.3: Elementary Science Curriculum Physics, Earth, and Space Science
Science education aims to develop scientific literacy among the Filipino learners that will
prepare them to be active and engaged citizens in the society. As a whole, the K-12 science
curriculum is learner-centered and inquiry-based, emphasizing the use of constructivist
pedagogy in teaching. Concepts and skills in life sciences, physics, chemistry, and earth sciences
are presented with increasing levels of complexity from one grade level to another in spiral
 


	5. progression, thus paving  the way to a deeper understanding of core concepts. The science
curriculum promotes a strong link between science and technology, including indigenous
technology, thus preserving our country's cultural heritage (K to 12 Curriculum Guide Science,
2016).
This curriculum is designed around the three domains of learning science: understanding and
applying scientific knowledge in local setting as well as global context, performing scientific processes
and skills, and developing and demonstrating scientific attitudes and values. The acquisition of these
domains is facilitated using the following approaches: multi/ interdisciplinary approach, science-
technology-society approach, contextual learning, problem! issue-based learning, and inquiry-based
approach. The approaches are based on constructivism, social cognition learning model, learning style
theory, and brain-based learning.
Science content and science processes are linked in the K-12 curriculum. Organizing the
curriculum around situations and problems that challenge the learners' curiosity motivates them to
learn and appreciate science. The aim of the K-12 science curriculum is for the learners to demonstrate
understanding of basic science concepts and application of science-inquiry skills. They exhibit scientific
attitudes and values to solve problems critically, innovate beneficia products, protect the environment
and conserve resources, enhance the integrity and wellness of people, make informed decisions, and
engage in discussions of relevant issues that invoie science, technology, and environment" (K to 12
Curriculum Guide Science, 2016).
How well do you know and understand science education in the Philippines? Let us
check your knowledge and understanding by performing the following activities.
Activity 13:
The curriculum guide explicitly discusses important concepts, such as domains of
learning science, theoretical foundations, teaching approaches, and curriculum features. Fill out
the table below by selecting the set of items that should be under each column. Copy the
elements in the corresponding column.
Set A: Learner-centered, Inquiry-based, Spiral progression of concepts and skills, Intertwined
science content and science processes, Problem-based
Set B: Multi/interdisciplinary approach, Science-technology-society approach, Contextual
learning
Set C: Constructivism, Social cognition learning model, Learning style theory, Brain-based
learning
 


	6. Set D: Understanding  and applying scientific knowledge, Performing scientific processes and
skills, Developing and demonstrating scientific attitudes and values
C.4: Constructivist Theory in Teaching Science
Constructivist teaching is anchored on the fundamental belief that learning occurs as
individuals are actively involved in meaning-making and knowledge-construction processes.
Dewey's idea of transformative education suggests that education must foster the development
of critical thinking among the learners via reflection, exploration of the environment, and hands
on experiences. Piaget's role in the constructivist teaching highlights that we learn by
expanding our knowledge through experiences. These experiences are generated through
playing from infancy to adulthood, which is necessary for learning.
In the constructivist classroom, the teacher's role is to prompt and facilitate meaningful
exchange of ideas and learning. The teacher's main focus is guiding the students by asking
questions that will lead them to develop their own insights and conclusions on the subject.
Constructivist teaching is governed by the following principles:
*Engage the students in the discovery and examination of relevant and meaningful
problems
*Organize curriculum into activities and broad primary concepts
*Explore and value the students' perspectives
*Encourage the students to investigate and challenge their assumptions Use assessment
to diagnose and guide the student learning.
 


	7. Unit II -  LEARNING MODULE
I: COURSE CODE/TITLE: BEM 106 TEACHING SCIENCE IN THE
INTERMEDIATE GRADES (Physics, Earth and Space
Science)
II: SUBJECT MATTER:
III.
COURSE OUTCOMES:
Upon completion of this unit, the students would be able to:
A. describe to a colleague your typical instructional
planning process; identify events that must be included
in an instruction plan;
B. examine the elements of an effective instruction and
their relationship; and characterize an effective
instructional plan;
C. explain the importance and purpose of instructional
planning cycle; examine the selected instructional
planning model;
D. discuss the relationship among the steps in ADDIE
(Analysis, Design, Development Implementation and
Evaluation) instructional design process;
E. describe each of the elements of the 5E model;
F. gather examples of 5E model instructional plans and
revise an instructional plan using the 5E model;
Topics Time Frame/# of
hours
A. Components of Instructional
Planning
1.5
B. Instructional Planning Cycle 1.5
C. Five E Model in Planning
Science Lessons
1.5
D. Developing Instructional Plans
for Elementary Science
1.5
VISION
A center of human
development committed to the
pursuit of wisdom, truth, justice,
pride, dignity, and local/global
competitiveness via a quality but
affordable education for all
qualified clients.
MISSION
Establish and maintain an
academic environment promoting
the pursuit of excellence and the
total development of its students
as human beings, with fear of
God and love of country and
fellowmen.
GOALS
Kolehiyo ng Lungsod ng Lipa
aims to:
1. foster the spiritual, intellectual,
social, moral, and creative life of
its client via affordable but quality
tertiary education;
2. provide the clients with reach
and substantial, relevant, wide
range of academic disciplines,
expose them to varied curricular
and co-curricular experiences
which nurture and enhance their
personal dedications and
commitments to social, moral,
cultural, and economic
transformations.
3. work with the government and
the community and the pursuit of
achieving national developmental
goals; and
4. develop deserving and
qualified clients with different
skills of life existence and prepare
them for local and global
competitiveness.
 


	8. G. identify topic  or content of instruction; select
assessment strategies; and plan learning experiences.
IV: ENGAGEMENT:
The students are provided with the links below to watch and reflect on the typical
instructional planning processes in science education in the Philippines.
https://www.youtube.com/watch?v=vrU6YJle6Q4
https://www.youtube.com/watch?v=PAGigmkZZBM
https://www.youtube.com/watch?v=HIr5Th9TYGw
DIRECTIONS: Read and analyze the following text.
Chapter II- INSTRUCTIONAL PLANNING
A: Components of Instructional Planning
1. INSTRUCTIONAL PLANNING DOMAIN
Introduction
All teachers engage in the process of planning, managing, delivering, and evaluating
instruction. Planning instruction involves three steps: (1) deciding what to teach, (2) deciding
how to teach, and (3) communicating goals and expectations to the learners. Each of these
steps includes specific tasks. Examine the table below.
 


	9. https://www.greatschoolspartnership.org/wp-content/uploads/2018/03/Elements-of-
Effective-Instruction_2019.pdf
https://www.edutopia.org/blog/new-teacher-delivery-instruction-lisa-dabbs
ATTENTION: READ ONLY  Delivery of Instruction with Paula Naugle
Delivery of Instruction with Paula Naugle
Here are some things I keep in mind as I deliver my lessons.
1) Decide on Your Delivery Method
This is the critical first step! Will you be doing a whole group, teacher-led lesson? Will
you use cooperative learning? Is this lesson best suited for small group instruction? Will the
students be doing an inquiry lesson? Have a game plan in mind for how you will launch the
lesson, but remember to always be flexible as needs or schedule changes arise.
2) Hook the Students into the Lesson
This is the perfect place to have some technology integration happening. Show a great
video clip to set the stage. Check background knowledge by having the students add sticky
notes to an online corkboard (e.g. Linoit, Wallwisher) telling what they already know about the
topic of your lesson. Have them use student response systems to take a pretest.
3) Give Clear Directions
Make sure all ears are tuned in as you deliver instruction. Have a verbal or visual signal.
Once you have everyone's attention, state your expectations for the lesson. Ask the students to
paraphrase the instructions you just gave them. Have one or two students model what you are
expecting them to do.
4) Question, Allow Wait Time, Use Random Selection
As you proceed through your lesson, you will want to check for understanding. Have a
system in place to randomly call on students. This could be in the form of popsicle sticks with
the students' names on them, or an online random name generator. I like to pose the question,
provide appropriate wait time (five seconds or more) for students to formulate an answer, and
then randomly select a student to respond. When your students know that any one of them
could be selected, they will all tend to think of an answer.
 


	10. 5) Be Aware  of Your Pacing, Variety and Enthusiasm
Keep the tempo of your instruction at the pace that best meets the needs of your
students. Are they confused? Slow down. Are they getting restless? Speed things up a bit.
Remember that variety is the spice to life. Add a lot of variety to your delivery of instruction.
This can be accomplished through flexible grouping, rotating through learning centers or using
various web tools. Most importantly, be very enthusiastic about your instruction. Read stories
with voices, allow yourself to be silly, and always add humor. If you are bored delivering your
instruction, imagine how the students are feeling!
6) Use Formative Assessments for Evaluation and Reflection
Every lesson we deliver has something we want our students to "get." How will you find
out it they "got" it? One way is to ask questions that all students must respond to with a hand
signal such as thumbs up or down. Another way is to have the students complete an exit
slip before transitioning to the next class or lesson.
And most importantly you need to reflect on the effectiveness of the delivery of your
instruction. What worked? What didn't? If you were to re-teach this lesson, what would you
keep and what would you change? Self-reflection is a vital step in helping you become the best
teacher you can be!
Useful Links for Lesson Delivery
As you look at ways to deliver lessons that are vibrant and engaging, here are a few additional
links that you may want to check out.
 Adding Zip and Zest to Instruction: Delivery of Instruction (pdf)
 Marzano's Best Practice Instruction Strategies (pdf)
 Learning Domains and Delivery of Instruction (link)
 Effective Lesson Planning, Delivery Techniques and Classroom Management
Suggestions (link)
 Teaching Techniques Videos (video)
B. Instructional Planning Cycle
Introduction
 


	11. How do the  teachers know if learning plans are effective and if the students are
learning? It is crucial that the teachers take steps to reflect not only on their delivery of
instruction but on quality of learning that is taking place in the classroom. Great teachers reflect
on their practice and keep learning. They keep building on their strengths and working on their
weaknesses. They are not afraid to learn about their weaknesses and areas for improvement.
They make reflection and constant growth. A simple way to perform the instructional planning
cycle is to do these three steps.
Stage 1: Stating the Intended Instructional Outcomes
Effective teachers begin the instructional cycle by identifying the content standards that the
lesson or unit will address. At this stage, the teacher has a clear idea of what the students need
to know, understand, and be able to do to meet the standards.
Stage 2: Planning
In this stage, the teachers design varied, challenging, and appropriate instructional activities. It
is also important that teachers plan ongoing formal (e.g., standardized tests) and informal (e.g.,
teacher-made tests, portfolios) assessments to determine the students' progress.
Stage 3: Assessment
In this third stage, the teachers implement their planned assessments to determine whether
the students have met the intended learning outcomes.
ADDIE Model
The ADDIE model is the generic process traditionally used by instructional designers and
training developers. The five phases—Analysis, Design, Development, Implementation, and
Evaluation—represent a dynamic, flexible guideline for building effective training and
performance support tools. While perhaps the most common design model, there are a
number of weaknesses to the ADDIE model which have led to a number of spin-offs or
variations.
It is an Instructional Systems Design (ISD) model. Most of the current instructional
design models are spin-offs or variations of the ADDIE model; other models include the Dick &
Carey and Kemp ISD models. One commonly accepted improvement to this model is the use of
rapid prototyping. This is the idea of receiving continual or formative feedback while
instructional materials are being created. This model attempts to save time and money by
catching problems while they are still easy to fix.
Instructional theories also play an important role in the design of instructional materials.
Theories such as behaviorism, constructivism, social learning and cognitivism help shape and
define the outcome of instructional materials.
 


	12. In the ADDIE  model, each step has an outcome that feeds into the subsequent step.
Analysis > Design > Development > Implementation > Evaluation
Analysis Phase
In the analysis phase, instructional problem is clarified, the instructional goals and
objectives are established and the learning environment and learner’s existing knowledge and
skills are identified. Below are some of the questions that are addressed during the analysis
phase:
* Who is the audience and their characteristics?
* Identify the new behavioral outcome?
* What types of learning constraints exist?
* What are the delivery options?
* What are the online pedagogical considerations?
* What is the timeline for project completion?
Design Phase
The design phase deals with learning objectives, assessment instruments, exercises,
content, subject matter analysis, lesson planning and media selection. The design phase should
be systematic and specific. Systematic means a logical, orderly method of identifying,
 


	13. developing and evaluating  a set of planned strategies targeted for attaining the project’s goals.
Specific means each element of the instructional design plan needs to be executed with
attention to details.
These are steps used for the design phase:
* Documentation of the project’s instructional, visual and technical design strategy
* Apply instructional strategies according to the intended behavioral outcomes by
domain (cognitive, affective, psychomotor).
* Create storyboards
* Design the user interface and user experience
* Prototype creation
* Apply visual design (graphic design)
Development Phase
The development phase is where the developers create and assemble the content
assets that were created in the design phase. Programmers work to develop and/or integrate
technologies. Testers perform debugging procedures. The project is reviewed and revised
according to any feedback given.
Implementation Phase
During the implementation phase, a procedure for training the facilitators and the
learners is developed. The facilitators’ training should cover the course curriculum, learning
outcomes, method of delivery, and testing procedures. Preparation of the learners include
training them on new tools (software or hardware), student registration.
This is also the phase where the project manager ensures that the books, hands on equipment,
tools, CD-ROMs and software are in place, and that the learning application or Web site is
functional.
Evaluation Phase
The evaluation phase consists of two parts: formative and summative. Formative
evaluation is present in each stage of the ADDIE process. Summative evaluation consists of tests
designed for domain specific criterion-related referenced items and providing opportunities for
feedback from the users.
 


	14. C. Five E  Model in Planning Science Lessons
In 1962, educators J. Myron Atkin and Robert Karplus propositioned that effective
learning cycles involve three key elements: exploration, concept introduction, and concept
application. Exploration allowed the learners to get interested in the subject, ask questions, and
identify points of dissatisfaction with their current understanding. Introduction of new terms or
concepts follows. Finally, the concept application provided the learners with opportunities to
apply their ideas and learning and apply them in new pieces of context. The findings of Atkin
and Karplus informed the creation of the 5E model. This teaching model focuses on providing
students opportunity to understand a concept over time through a series of steps or phases:
Engage, Explore, Explain, Elaborate, and Evaluate.
The 5E model was developed in 1987 by the Biological Sciences Curriculum Study. The
model promotes collaborative, active learning in which the students work together to solve
problems and examine new concepts by asking questions, analyzing, interpreting, evaluating,
and drawing conclusions. It is based on the constructivist approach to instruction. The model is
most effective when:
 The students are encountering new concepts for the first time because there is an
opportunity for a complete learning cycle.
 It is used in a unit for two to three weeks in which each phase is the basis for one or
more distinct lessons.
The table below outlines the stages of the 5E model, describes each stage, and provides sample
teaching strategies.
 



	16. D. Developing Instructional  Plans for Elementary Science
The curriculum guide serves as the teacher's blueprint in planning and designing the
curriculum. It should not be taught as is. It will be your job to interpret these standards using
unpacking strategies. Unpacking means extracting the component knowledge and skills
required by a standard in order to understand the learning expectations and clearly articulate
those expectations to the students and the parents. Unpacking serves three purposes: (a) to
establish! foruc of standards and competencies; (b) to link standards, competencies, and
teaching, and contextualize teaching. The following are the steps you need to undertake when
unpacking til elements of the curriculum guide in order to plan for classroom:
1. Analyze the standard.
2. Read the competencies. Determine the target domain of competencies. Determine
the target domain of the competencies.
3. Determine the nature of competencies (knowledge, skills, values)
4. Determine the target topic or content. Identify time allotment.
5. Select assessment strategies.
6. Plan learning experiences.
7. Design learning materials.
 


	17. The first unpacking  strategy involves analysis of the standards. Standards articulate
what a student should know, understand, and be able to do by the end of the year, and they set
equitable benchmarks across classrooms and schools.
Read the discussion below on the various types of standards stipulated in the
curriculum guide.
 


	18. The K-12 science  curriculum is characterized as learner-centered and inquiry-based. It
puts premium on the use of evidence in constructing explanations. Concepts and skills in life
sciences, physics, chemistry, and earth sciences are presented with increasing levels of
complexity from one grade level to another in spiral progression. This facilitates deeper
understanding of concepts along with the integration across science topics and other
disciplines.
Activity D.2 Examine the example of spiral progression of topics below.
What are the recurring topics or themes?
How do teachers facilitate a deeper understanding of these topics or themes?
What kind of activities are designed inside the classroom?
 


	19.  The output  will be graded according to the RUBRICS below.
5 4 3 2 1
Connection Analysis Summary Incomplete Tried/
Attempted
Answers show
mastery of content
and deeper
analysis/understandi
ng of the content.
Uses specific
references to add to
explanation.
Answers show
some
analysis. Student’s
answer shows
mastery and
understanding of
content.
Answers show
some
understanding
of essential
content, facts,
but is lacking in
greater analysis
and evidence.
Answers do not
show understanding
of basic
content. Answers
are incomplete or
inaccurate. Answer
s show that mastery
of the general
content is missing.
Product does
not address the
assignment or is
off
topic. Answers
are not on
prompt or track.
 


	20. Bem 106
UNIT Ill:  INSTRUCTIONAL STRATEGIES FOR SCIENCE
Introduction
This unit discusses various teaching strategies that can be adapted in the classroom for teaching physics
and earth science.
The Basic Elements of Inquiry Methods
All inquiry methods are predicated on specific assumptions about both learning and learners. Inquiry
teaching requires a high degree of interaction among the learner, the teacher, the materials, the
content, and the environment. The most challenging part is that it allows both the learner and the
teacher to become persistent seekers, interrogators, questioners, and ponderers. The end result is
wheneverthe learner poses the question every Nobel Prize winner has asked: "l wonder what would
happen if ... It is through inquiry that new knowledge is discovered. It is by becoming involved in the
process that the learners become historians, economists, scientists, engineers, poets, businessperson,
artists, writers, researchers-even only for an hour or two in class.
Basic Tenets of Inquiry Teaching (Orlich et al., 2007)
Inquiry methods require the learners to develop various processes associated with inquiry.
The teachers and the principals must support the concept of inquiry teaching and learn how to adapt
their own teaching and administrative styles to the concept.
The students at all ages and levels have a genuine interest in discovering something new or in providing
solutions or alternatives to unsolved questions or problems.
The solutions, alternatives, or responses provided by the learners are not found in textbooks.The
students use reference materials and textbooks during inquiry lessons just as scientists and
professionals use books, articles, and references to conduct their work.
 


	21. The objective of  inquiry teaching is often a process. In many instances, the end product of an inquiry
activity is relatively unimportant compared to the processes used to create it.
All conclusions must be considered relative or tentative, not final. The students must learn to modify
their conclusions as new data are discovered.
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Inquiry learning cannot be gauged by the clock. In the real world, when people think or create, it is
usually done in fifty-minute increments.not
The learners are responsible for planning, conducting, and evaluating their own effort. It is that the
teacher plays only a supportive role, not an active one (that is, the teacher should not do work for the
students).
The students have to be taught the processes associated with inquiry learning in a systematic manner
Every time a "teachable moment" arrives, the teacher should capitalize on it to further the building of
inquiry processes.
Inquiry learning complicates and expands the teacher's work, owing to the many interactions that may
emanate from inquiry teaching and learning.
Basic Inquiry Processes
Listed below are the basic inquiry processes in order of complexity (Orlich et al., 2007) .
Observing
Classifying
Inferring
Using numbers
 


	22. Measuring
Using space-time relationships
Communicating
Predicting
Making  operational definitions
Formulating hypotheses
Interpreting data
Controlling variables
Experimenting
Each inquiry process requires progressive intellectual development, and that as this development takes
place for one process, it spurs development on other processes. Development of observing, classifying,
and measuring skills, for example, speeds development of inferring skills.
These processes are found in every learning episode that involves inquiry. Inquiry is not simply asking
questions; it is a process for conducting a thorough investigation, and as such, it applies to all domjns l'
knowledge.
Each inquiry process must be carefully developed and systematically practiced. So you must decide how
much of each lesson will be devoted to building cognitive skills and how much to mastering
 


	23. 52 Teaching Strategies  for Elementary Science Physics, Earth, and Space Science
Lesson 9: Strategy I - The Power of Observation
What is Observation?
"People's minds are changed through observation and not through argument."
-Will Rogers
"Reason, Observation, and Experience; the Holy Trinity of Science."
-Robert Green Ingersoll
Of all the inquiry processes, observation may be the most important to scientists and other experts.
Without observation, very few questions would be asked. Observation is the core, foundation, principle,
and rationale for the existence of science. Moreover, it is driven by curiosity and the need to find
patterns and answers to questions. Inquiry depends upon observations to provide data for processes
such as predicting, hypothesizing, and inferring. Unexplained events and occurrences are constructed
through inquiry processes. The unexplained becomes reality by creating conclusions, theories,
principles, and laws. Without special attention to observations, there would be little advancement in
science.
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A. Definition of Observation
For some people, observing could be described using the song Eyes only." But is much more than the
use of eyes to see. It involves the use of all senses: seeing, tasting, hearing, touching, and smelling. The
sense of sight is often predominant so that we become aware of the natural world, but a better
understanding of ourselves and our surroundings is possible as a result of the interaction of our different
senses.
 


	24. Technically, observation is  defined as an act of.recognizing and noting a fact or occurrence often
involving measurement with instruments (Merriam-Webster). It involves not only one skill but actually
two or more skills.
Basic science concepts such as classification, ordering, and seriation are learned through sight and touch
but in some cases can be learned with the use of other senses as well. Science ideas such as energy,
black holes, and ecology are based more on mental abstraction than observable data. These ideas are
made concrete through symbols, models, diagrams, and formulas.
Basic knowledge is learned through sense observations. Observing is not unique to scientists; every
human being uses observations, consciously or unconsciously, on a daily basis to make decisions.
Bronowski (1981) says:
Science is not only rational; it is also empirical. Science is experiment, that is orderly and reasoned
activity. It does not watch the worlß, it tackles it. (p. 104)
People other than scientists are less likely to understand the significance of observations for decision-
making. Scientists are actively and conSciously engaged in using observations through formal
methodology.
B. Teaching and Learning Through Observation
Consciously using observation is just as important to teachers as it is to scientists and other profes•
sionals. Observing helps construct reality and make sense of the classroom environment. Watching chil•
dren and listening to them while they are engaged in science activities provide a wealth of data about
what they are learning. Instructional strategies, curriculum content, and assessment techniques can be
revised or deleted according to the set of facts collected during observations of children (Foster, 1999)'
Gathering data from actual teaching experiences is much more effective than exclusively trusting currie
ulum guides to inform the teachers about the best practices. Curriculum guides typically express general
viewpoints of teaching, which may have little relevance to individual classroom situations.
Learning to observe is a significant inquiry process for children to consciously use while they are
engaged in science activities. Children Of all ages are continuously collecting data about the world
around them, but they may not be consciously aware of their actions. By using their senses, children
consciously learn to construct reality by exploring objects in the real world around them' also includes
interactions with peers and adults. Teachers can help children learn to trust their own observations,
which will provide them with experiences in becoming good problem solvers and
 


	25. 54 Teaching Strategies  for Elementary
What is the Importance of Observation?
A. The Development of Facts From Observations
Why are observations important to scientists? Usually they attempt to find answers to questions by
looking for patterns in nature, numbers, or controlled experiments. These patterns are detected in data
collected through the use of senses, which we will call sense data (Foster, 1999). Patterns are
interpretations made by the observer of the collected data.
B. The Development of Concepts From Observational Facts
A new view of education is taking shape that reflects science as the understanding relationships
between systems and their parts. The emphasis is on process rather than products, and through
processes, relationships among facts (products) become apparent and meaningful. The contemporary
view of science is based on understanding patterns and relationships among organized ideas, which are
called concepts.
Indirect Observations
Most of the time, we collect data through direct observations. In other science disciplines including
biology, chemistry and physics, there are instances wherein we rely on indirect observation. Scientists
cannot directly observe the intricate processes within the human body, the motion and structure of
molecules or galaxies, or the other layers of the earth. Microscopes, telescopes, computers, radar, and
sonar are examples of technologies that help increase the ability to observe. The knowledge created
through indirect observation is referred to as inferences (Foster, 1999). In other words, conclusions are
deduced from indirect data. Knowledge bases in biology, chemistry, and physics began with direct
observation, but the desire to know more has taken the knowledge to levels that must rely on
technology for collecting data.
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Lesson 10:  Strategy 2 - Experimentation
I. What is Experimentation?
Experiments are the teachers' another way of introducing a new idea to the students to stimulate their
engagement in class. The use of experiments allows the teachers to transform the class into an active
learning environment that fosters involvement of the students and stimulates their mental, affective,
and physical activities. The traditional way of using chalk and board can be improved by facilitating
experiments in class so they can better understand and appreciate the principles involved in various
scientific processes.
The teachers can use experiment instead of, or in addition to more, traditional approaches for the
following reasons (SERC, 2019) :
Experiments can be used to introduce new ideas or to clarify puzzling aspects of topics with which the
students typically struggle.
If the result of an experiment is surprising yet convincing, the students are in position to build ownership
of the new idea and use it to scaffold learning.
In addition to checking that the conceptual focus of the experiment has been understood correctly,
post-experiment assignments can push the students to describe a follow-up experiment or to extend the
concept to another application.
Classroom experiments keep the learners active in a number of ways depending on the nature of the
particular experiment. During experiments:
The students are active in generating data or behavioral observations.
The students analyze data, examples, or models.
 


	27. The students answer  leading questions posed by the instructor and compare their answers with those of
other students.
UNIT 111: INSTRUCTIONAL STRATEGIES FOR SCIENCE 63
The students work together in groups to solve problems, devise strategies, or understand class
concepts.
The students predict how changing the experiment will change the outcomes.
The students compare experimental results to classroom theories and use them to confirm critique the
theories.
How to Use Experimentation as a Teaching Strategy?
The experimental approach requires the teacher to explain the following steps and guide the students
during the entire experiment. The goal is for the students to be able to understand the steps and
develop their own experiment. The following steps are adapted from SERC (2019):
a. Identify/select a problem
To be worthy of investigation, the problem must be a problem for the students as well. It is a product of
their observation from the classroom, the environment, their homes, or the community.
b. Formulate a hypothesis
Hypothesis is an educated guess; a supposition or proposed explanation made on the basis of limited
evidence as a starting point for further investigation.
Test the hypothesis
Control variables
 


	28. Make operational definitions
Perform  the experiment
Record and interpret data
Draw a conclusion
Conducting a classroom experiment entails several significant steps. Among these is the preparation of
the teacher and the students before the experiment, the roles of both parties during the experiment
and the post-experiment tasks (SERC, 2019).
1 ) BEFORE THE EXPERIMENT
a. Teacher's preparation
The teacher should be mindful of the following before conducting the experiment in class:
Decide how to best incorporate experiments into class content
Designate an appropriate amount of time for the experiment. Some experiment may require more than
one meeting while others take only a few minutes
64 Teaching Strategies for Elementary Science Physics, Earth, and Space Science
Match the experiment to the class level, course atmosphere, and the personalities and learning styles of
the students
Use appropriate strategy when dealing with the classroom environment: room layout, number of
students, groupings, etc.
 


	29. b. Students' preparation
It's  a great help for the students if they will initially prepare for and get acquainted with the flow of the
experiment so they will have a successful learning experience. Let the students do the following before
starting the experiment:
Carefully read and study instructions that explain the experiment and the role of the students
Prepare all the materials, apparatus, glass wares, chemicals, and equipment needed for the experiment
Think of the possible outcomes of the experiment
DURING THE EXPERIMENT
While doing the experiment, take note of the following:
Teacher's role
Monitor the whole class. Check if all the students are participating or doing their assigned tasks.
Assess the students' performance. Correct those who may. not be doing the instructions properly and
recognize those who are following instructions strictly.
Check the time or duration of the experiment. Sometimes, the students are too busy that they aren't
mindful of the time left for them to finish the experiment.
Observe if the materials and equipment used are still properly working or are properly used by the
students
 


	30. Students' role
Make sure  the students follow the instructions properly. Ask them to approach the teacher if there are
concerns/questions.
Ask the students to be a keen observer and take note of all observations and results of the experiment.
Document the experiment by taking pictures of the results and of the students while performing the
procedures.
AFTER THE EXPERIMENT
The experience during the actual experiment isn't just about that moment in class. It can be used as a
shared experience that emphasizes material that is covered later in the course, Moreover, it can help
the students to start thinking beyond the course material.
UNIT 111: INSTRUCTIONAL STRATEGIES FOR SCIENCE 65
Teacher's role
Guide the students in analyzing the data collected data
• Assess the students' achievement in learning goals by using standard tests, quizzes about the
experiment itself and open-ended questions that allow the students to reflect on what they did and did
not get from the experiment. This is useful for clarifying facts and concepts that the students might not
have understood before and during the experiment.
Students' role
Analyze and interpret the data collected
Identify scientific principles that can be learned from the experiment
Think of ways on how to apply the learned scientific principles practically in life
 


	31. 4) STRATEGIES FOR  UNEXPECTED OUTCOMES
Teachers often have fears of conducting experiments especially if things go wrong, the materials are not
available, the machine isn't functioning well, the students aren't following instructions, the class may be
canceled due to weather conditions, etc. It is always necessary to have a backup plan so that the class
can proceed with the experiment. Here are some suggestions:
Improvize if you can. Discuss the outcome if the expected materials are used as well as the alternative
materials.
Bring your set of lecture notes with you in class. You can always conduct a normal class if there is no
remedy for the unavailability of materials or some other uncontrollable circumstances.
Bring results from a related or similar experiment from a published research experiment or data from a
previously conducted classroom experiment with you to class. You can have a discussion about what the
students expect to happen from the experiment.
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