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Nature of Science 

1.  Meaning of Science: Conceptual Foundations 

• Science is fundamentally a systematic, organized, verifiable body of knowledge that explains 
natural phenomena through observation, experimentation, logical reasoning, and evidence-
based interpretation. At its core, science is not merely a collection of information; it is a 
dynamic, evolving, self-corrective enterprise aimed at discovering patterns, establishing 
relationships, and predicting natural events. Modern epistemology classifies science as a unique 
form of human inquiry because it integrates rationalism (reason), empiricism (experience), and 
skepticism (critical evaluation). 

• In school-level teaching, especially in inclusive settings, science is not defined only by content, 
such as physics, chemistry, or biology, but also by scientific processes like observing, classifying, 
measuring, inferring, predicting, hypothesizing, experimenting, and communicating. These 
processes shape scientific thinking and provide learners-including children with disabilities-
structured opportunities to engage with knowledge actively. 

• Science is also a socially negotiated discipline, meaning that scientific knowledge develops 
through discussion, peer review, criticism, and refinement. The iconic example from PYQs is the 
replacement of Newtonian mechanics with Einstein's relativity to explain anomalies-showing 
science is tentative, progressive, and open-ended. 

2.  Characteristics of Scientific Knowledge 
Understanding the characteristics of scientific knowledge is essential for teachers and is frequently 
tested in KVS/NVS and other pedagogy-based examinations. Science is characterized by: 

a)  Empirical Nature 
Knowledge originates from sensory experience and verifiable data. 
Example: Melting point of ice observed repeatedly. 

b)  Tentative Nature 
Science is not absolute; it changes with new discoveries. 
Example: Disease theory evolving from miasma → germ theory → modern virology. 

c)  Objective and Rational 
Decisions are evidence-driven, not opinion-driven. 

d)  Theory-Laden Observation 
Scientists interpret facts through existing theories. 
Example: Rutherford interpreted gold foil experiment results through atomic assumptions. 

e)  Predictive Nature 
Science can predict outcomes under defined conditions. 

f)  Replicable 
Experiments yield consistent results when repeated. 

g)  Parsimonious 
Scientific explanations prefer simplicity. 
Example: Occam’s razor in hypothesis selection. 
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h)  Universal 

• Scientific laws apply globally unless conditions vary. 

• These characteristics serve as a foundation for science teaching aims, lesson planning, and 
assessment standards, which will be progressively covered in upcoming parts. 

3.  Science as a Way of Knowing, Thinking, and Working 
Modern pedagogy recognizes three parallel dimensions of science: 

(A)  Science as a Way of Knowing 
Science constructs knowledge by: 
• Observing patterns 
• Generating evidence 
• Formulating and testing hypotheses 
• Building theories 
• Establishing laws 
This aligns with constructivist epistemology, where learners actively build understanding. In 
inclusive classrooms, this dimension helps students with disabilities construct meaning through 
concrete experiences. 

(B)  Science as a Way of Thinking 
Scientific thinking includes: 
• Logical reasoning 
• Analysis and synthesis 
• Divergent thinking 
• Critical and creative thinking 
• Problem-solving approaches 
• Reflective judgments 
• Application of cause-effect reasoning 
For CWSN (Children With Special Needs), science promotes cognitive flexibility. 
Example: Students with LD who struggle with abstract reasoning benefit from visual, structured 
concept maps that scaffold their thinking. 

(C)  Science as a Way of Working (the Doing of Science) 
This aspect emphasizes skill development: 
• Laboratory work 
• Practical experiments 
• Observation 
• Measurement 

• Data collection 
• Graphing and analysis 
• Interpretation of results 

For disabilities, modification of experimental setups (like tactile beakers, talking thermometers) 
ensures equitable participation. 

4.  Components of Scientific Knowledge 
Scientific knowledge is structured around: 

a)  Facts 

• Basic statements describing natural phenomena 

• Example: Water boils at 100°C at sea level. 

b)  Concepts 

• Mental constructs that categorize phenomena 

• Example: Mass, force, energy. 

c)  Principles 

• Statements of relationship between concepts 

• Example: Archimedes principle. 
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d)  Laws 

• Consistent observations expressed mathematically 

• Example: Ohm’s Law, Newton’s laws. 

e)  Hypotheses 

• Testable assumptions. 

f)  Theories 

• Systematic explanations integrating facts and laws 

• Example: Cell theory, kinetic theory of gases. 

g)  Models 

• Representations of phenomena 
Example: Bohr model, DNA double helix. 

• In pedagogy, teachers must ensure that learners progress from simple facts to theories through 
structured experiences. This hierarchical organization is essential for planning lessons and 
assessments (will be detailed later). 

5.  Scientific Attitude and Scientific Temper 
One of the most frequently tested areas in pedagogy PYQs is the role of science in developing 
scientific attitude and scientific temper-core to the teaching of science across all disability profiles. 

Scientific Attitude Includes: 
• Open-mindedness 
• Curiosity 
• Objectivity 
• Suspended judgment 

• Respect for evidence 
• Tolerance for ambiguity 
• Intellectual honesty 

Scientific Temper Includes: 
• Rationality 
• Inquiry spirit 
• Freedom from superstition 
• Evidence-based decision making 
• Habits of verification 
NEP 2020 emphasizes “scientific temper as a constitutional duty” under Article 51A(h). 
A Special Educator must embed these values through differentiated instruction, especially for learners 
needing concrete demonstrations. 

6.  Science Process Skills (Basic + Integrated) 
These skills build the foundation of scientific learning and evaluation. 

(A)  Basic Science Process Skills 
1. Observing 
2. Classifying 
3. Comparing 
4. Measuring 

5. Inferring 
6. Predicting 
7. Communicating 

Essential for primary-level and CWSN-friendly instruction. 

(B) Integrated Science Process Skills 
1. Formulating hypotheses 
2. Identifying variables 
3. Designing experiments 
4. Controlling variables 

5. Graphing and interpreting 
6. Defining operationally 
7. Data analysis 
8. Drawing conclusions 

These skills guide higher-order learning in secondary science. 
Special educators must scaffold each skill with visual cues, tactile materials, step-by-step 
instructions, and alternative communication modes. 
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7.  Nature of Science: Philosophical Foundations 
Understanding the philosophy behind science is essential for teacher examinations. 

(A)  Positivism 

• Emphasizes objective, measurable observations. 

• Science teaching aligns with positivist principles in experiments and laboratory work. 

(B)  Constructivism 

• Learners actively construct knowledge from experiences. 

• Science classrooms now largely follow this orientation, especially through inquiry, discovery, 
and 5E models. 

(C)  Pragmatism 

• Knowledge is validated through practical consequences. 

• Science learning benefits from real-life applications and hands-on activities. 

(D)  Empiricism and Rationalism 
Science combines empirical data with rational interpretation. 

(E)  Realism 

• Assumes natural world exists independently; science discovers its laws. 

• These philosophical underpinnings influence curriculum design, pedagogy approaches, and 
assessment frameworks. 

8.  Distinction Between Science and Non-Science (PYQ-Focused) 

Basis Science Non-Science 

Method Empirical, experimental Speculative, descriptive 

Verification Observable & measurable Often unverifiable 

Predictability High Low 

Objectivity High Subjective influences 

Modification Self-correcting Traditional and static 

Logical structure Cause-effect relationships May rely on belief/intuition 

This distinction helps justify the need for activity-based teaching, which Special Educators must 
strongly integrate. 

9.  Science and Society: Social Relevance 
Science contributes to: 
• Technological advancement 
• Public health awareness 
• Environmental conservation 
• Sustainable development 
• Agriculture and food security 
• Disaster management 
• Energy conservation 
From the Special Educator perspective, linking science to daily life improves accessibility for learners 
with cognitive limitations and promotes functional independence. 

10. Nature of Science and Inclusive Education 
Nature of science directly impacts how science is taught to children with disabilities: 

(A)  Conceptual Accessibility 
Scientific concepts are abstract; hence they require: 
• Concrete examples 
• Visualizations 
• Tactile models 

• Simplified texts 
• Multisensory instruction 
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(B)  Process Accessibility 

Science process skills must be broken down into steps: 

• Observation → guided observation 

• Experimentation → structured tasks 

• Measurement → adapted tools 

• Communication → AAC devices 

(C)  Laboratory Accessibility 

Inclusive laboratories require: 

• Adjustable-height platforms 

• Talking sensors for VI 

• Captioned videos for HI 

• Non-slip surfaces for locomotor disabilities 

• Clear visual schedules for ASD 

(D)  Assessment Accessibility 

Assessment must align with the nature of science: 

• Practical assessments with modifications 

• Oral testing for writing disabilities 

• Simplified graph tasks 

• Tactile diagrams 

11. Objectives of Teaching the Nature of Science (NOS) 

Understanding NOS helps achieve: 

Cognitive Objectives 

• Understanding scientific principles 

• Applying reasoning 

• Evaluating evidence 

Affective Objectives 

• Developing curiosity 

• Cultivating scientific attitudes 

• Rejecting superstitions 

Psychomotor Objectives 
• Performing laboratory tasks 
• Recording accurate data 
• Handling apparatus safely 
These align with Bloom’s revised taxonomy and curriculum goals covered later. 

12. Nature of Science: Curriculum and Policy Perspectives 
NCF 2005 emphasizes: 
• Science as a tool to understand the environment 
• Child-centered, activity-based learning 
• Reduction of rote memorization 
• Linkage of knowledge to life outside school 
• Inclusive approaches for diverse learners 

NEP 2020 focuses on: 

• Inquiry-based learning 
• Competency-based education 
• Experiential learning 
• Use of technology and simulations 

• Universal Design for Learning (UDL) 
principles 

• Removing barriers for CWSN 
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13. Importance of Nature of Science for Children with Disabilities 
Science helps CWSN by: 
• Building cognitive structures 
• Enhancing problem-solving 
• Encouraging independence 
• Promoting functional life skills 
• Developing environmental awareness 
• Improving fine motor and gross motor skills through activities 
• Enhancing communication through collaborative tasks 

14. Challenges in Teaching the Nature of Science to CWSN 
• Abstractness of concepts 
• Limited experiential opportunities 
• Inaccessible laboratories 
• Heavy reliance on reading/writing 
• Lack of adapted materials 
• Inadequate teacher training 
These challenges will be solved through approaches, methods, and resources described in 
upcoming parts. 

15. Teacher Competencies Required 
A special educator teaching science must demonstrate: 
• Mastery of scientific concepts 
• Understanding of NOS 
• Skills in differentiated instruction 
• Adaptation of laboratory activities 
• Sensitivity to diverse learner profiles 
• Competency in assistive technologies 
• Planning and organization abilities 
• Risk assessment and safety management 

Significance of Science Education 

1.  Introduction: Why Science Education Matters 
• Science education is a cornerstone of modern schooling because it shapes rational thinking, 

evidence-based decision-making, and technological readiness. In the KVS/NVS Special Educator 
context, the significance of science extends beyond curriculum requirements-it becomes a tool 
for empowerment, inclusion, and life-skill development for learners with disabilities. 

• Science acts as an intellectual catalyst, fostering the ability to observe, analyze, infer, apply, and 
question-skills fundamentally needed for inclusive classrooms. It enables learners to understand 
their environment, health, daily life, and the societal systems around them. The discipline's 
inquiry-centered nature allows CWSN (Children With Special Needs) to learn through first-hand, 
concrete experiences, which suits their diverse learning profiles and cognitive needs. 

2.  Significance of Science in School Education 
A.  Intellectual Development 

Science education stimulates mental processes such as: 
• Analysis and synthesis 
• Abstract thinking 
• Logical reasoning 
• Hypothesizing 

• Problem-solving 
• Critical thinking 
• Decision-making 

These cognitive behaviours are essential for learners with disabilities. For example, students with 
learning disabilities benefit from structured-scaffolded reasoning activities, while students with 
ASD thrive on rule-based and systematic reasoning patterns that science naturally provides. 
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B.  Development of Scientific Attitude and Scientific Temper 

A central aim of science education is to develop a scientific temper among learners, an idea 

supported constitutionally under Article 51A(h). This includes: 

• Logical and evidence-based thinking 

• Freedom from superstition 

• Curiosity and open-mindedness 

• Respect for data 

• Honesty in reporting 

• Rational evaluation of claims 

Special educators play a critical role in modelling these behaviours by using: 

• Demonstrations 

• Guided inquiry 

• Real-life problem-solving scenarios 

• Hands-on experimentation 

C.  Environmental Awareness and Sustainable Development 

Modern curricula emphasize environmental science, climate change awareness, biodiversity 

conservation, and sustainable resource management. Science education develops ecological literacy 

by enabling students to: 

• Observe environmental patterns 

• Identify local problems 

• Analyse ecological cause-effect relations 

• Engage in sustainable practices 

For CWSN, environmental science provides accessible, real-life learning contexts-gardening, 

weather observations, safe waste disposal practices-promoting functional independence. 

D.  Technological and Digital Literacy 

Science education is the foundation for understanding: 

• Communication technologies 

• Medical technologies 

• Renewable energy systems 

• Electric circuits 

• Digital devices 
• AI tools and simulations 

This prepares learners for a digital future. For students with disabilities, technology bridges 
learning gaps: 
• Screen readers 
• Captioned multimedia 
• Digital simulations 

• Virtual labs 
• Interactive science apps 
• AAC devices 

Thus, science becomes a medium for digital empowerment. 

E.  Vocational and Career Readiness 
Science learning opens career pathways in: 
• Engineering 
• Healthcare 
• Biotechnology 
• Environmental science 

• Agriculture 
• Industry and technical trades 
• Laboratory sciences 

At the TGT level, CWSN benefit from early exposure to practical, hands-on scientific tasks that build 
vocational readiness. Students with mild intellectual disabilities (MID), hearing impairments, or 
locomotor disabilities particularly benefit from: 
• Tool-using skills 

• Observation tasks 

• Simple experimental routines 

• Safety training 

• Basic data collection techniques 

These open opportunities for vocational placements. 
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3.  Significance of Science Education for Children With Disabilities (CWSN) 

Inclusive science instruction enhances multiple developmental domains: 

A.  Cognitive Development 

Through experiments and activities, learners with disabilities improve: 

• Concept formation 

• Attention span 

• Working memory 

• Sequential processing 

• Visual-spatial reasoning 

• Observational accuracy 

These are essential for students with LD, ID, ASD, and ADHD. 

B.  Psychomotor Development 

Science activities develop motor functions: 

• Pouring liquids 

• Using tongs 

• Adjusting instruments 
• Drawing diagrams 
• Handling beakers 

Special educators adapt tools with: 
• Thick grips 
• Light-weight apparatus 
• Tactile markers 
• Audio feedback instruments 
These adaptations improve accessibility. 

C.  Social Development and Collaboration 
Science often includes group work: 
• Collaborative experiments 
• Field surveys 
• Group project tasks 
• Data presentations 
Students with hearing impairment, autism, and language disorders gain social participation 
opportunities through structured group roles. 

D.  Emotional and Behavioural Development 
Success in science activities boosts: 

• Confidence 
• Self-reliance 
• Persistence 
• Curiosity 
• Motivation 
Hands-on tasks engage even students with low attention spans or behavioural challenges. 

E.  Functional Life Skills for Disabilities 
Many science concepts directly support daily living: 
• Temperature control 
• Basic hygiene practices 
• Food safety 
• Water purification 

• First aid 
• Electricity safety 
• Weather awareness 

These skills promote independence, especially for students with ID and ASD. 

ToppersNotes / 9828-286-909 8



  

  

 
  

4.  Significance of Science in Inclusive Classrooms 

A meaningful science program supports inclusion by enabling: 

A.  Universal Experiences 

All learners-irrespective of disability-can: 

• Feel soil texture 

• Observe plants 

• Watch chemical changes 

• Identify physical properties 

• Explore natural phenomena 

This shared experiential base strengthens inclusive culture. 

B.  Multi-Sensory Learning Opportunities 

Science is naturally multisensory: 

• Visual (charts, diagrams) 

• Auditory (sounds, explanations) 

• Tactile (models, materials) 

• Kinesthetic (experiments, movements) 

Multisensory input is critical for students with dyslexia, ADHD, HI, VI, and ID. 

C.  Opportunities for Differentiation 

Science enables multiple paths for learning: 

• Hands-on for kinesthetic learners 

• Visuals for visual learners 

• Demonstrations for auditory learners 
• Simplified tasks for ID 
• Challenge tasks for gifted students 
Thus, science supports multi-level teaching. 

D.  Integration of Assistive Technologies 
Science education seamlessly integrates AT: 
• Talking thermometers (VI) 
• Digital microscopes with zoom (LD, HI) 
• Captions and sign-language videos (HI) 
• Augmented reality (AR) for conceptual visualization 
• Tactile models for abstract concepts (VI) 
These ensure equitable participation. 

5.  Science and Curriculum Frameworks (NCF 2005, NEP 2020) 
NCF 2005 Key Principles for Teaching Science 
• Shift from rote to understanding 
• Linking science to everyday life 
• Hands-on, experiment-based learning 
• Environment-focused curriculum 
• Constructivist teaching 
• Reduction of overloaded content 
• Emphasis on critical thinking 
• Inclusive instructional strategies 

NCF also stresses that science must develop: 
• Sensitivity to environmental issues 
• Respect for life and biodiversity 
• Inquiry-oriented habits 
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National Education Policy (NEP 2020) Perspectives 
• Experiential learning 
• Holistic understanding 
• Competency-based education 
• Multidisciplinary integration 
• STEM to STEAM transformation 
• Use of technology, virtual labs, and simulations 
• Universal Design for Learning (UDL) standards 
• Accessibility for CWSN: adapted labs, ICT tools 
• Focus on problem-solving and scientific attitude 
NEP 2020 emphasizes learning by doing, activity-based learning, and flexible assessment, all crucial 
for science in inclusive classrooms. 

6.  Significance in Relation to Health, Safety & Everyday Life 
Science education enhances public health and safety awareness among learners: 
• Nutrition and balanced diet 
• Sanitation and hygiene 
• Safe use of electricity 
• Fire safety 

• Weather preparedness 
• Water purification methods 
• Disease prevention 
• Disposal of waste 

CWSN-specific benefits include: 
• Teaching ASD learners structured routine safety rules 
• Awareness for children with ID regarding dangerous materials 
• Ensuring children with hearing impairment understand visual safety cues 
• Helping VI learners use tactile labels and auditory warnings 

7.  Cultural, Ethical, and Social Values Through Science 
Science education fosters: 
• Respect for life 
• Empathy toward living organisms 
• Ethical scientific practices 
• Conservation of resources 
• Gender equity in scientific participation 
• Appreciation of scientific contributions from diverse cultures 
• Democratic values through collaborative inquiry 
These values align with inclusive education's holistic goals. 

8.  Relevance of Science to Other School Subjects 
Science strengthens interdisciplinary learning: 
• Mathematics: measurement, graphing, formulas 
• Geography: weather, climate, natural resources 
• Social Science: technology in society, public health 
• Language: scientific vocabulary, report writing 
• Arts: diagrams, models, design integration 
• Physical Education: human physiology, nutrition 
For CWSN, this interconnectedness enhances comprehension and retention through multiple 
learning contexts. 

9.  Science Literacy and Inclusive Science Communication 
Scientific literacy isn't just knowledge-it’s the ability to: 
• Understand scientific issues 
• Evaluate claims 
• Make informed decisions 
• Communicate findings 
• Participate in societal discussions 
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In inclusive settings, communication is enhanced with: 

• Simple language explanations 

• Visual supports 

• Tactile graphics 

• Sign-language support 

• AAC devices 

• Alternative response formats (oral, pictorial, gesture-based) 

Science literacy is essential for functional independence and societal participation. 

10. Significance of Science Education in Promoting Inquiry Mindset 

Inquiry encourages learners to: 

• Ask questions 

• Collect evidence 

• Think critically 

• Test ideas 

• Reflect on outcomes 

This methodology promotes: 

• Problem-solving 

• Persistence 

• Creativity 

• Analytical skills 

For CWSN, inquiry becomes structured with: 

• Visual question prompts 

• Step-by-step task sheets 

• Guided inquiry scaffolds 

• Peer support 

• Clear behavioural expectations 

11. Role of Science Education in National Development 

A scientifically literate population contributes to: 

• Technological innovation 

• Industrial growth 

• Agricultural improvements 

• Healthcare advancements 

• Transportation systems 

• National security 

• Environmental sustainability 

Thus, teaching science becomes an act of nation-building, making this topic a recurring focus in 

teacher eligibility examinations. 

12. Science Education and Future Skills 

Science develops 21st-century skills: 

• Creativity 

• Collaboration 

• Critical thinking 

• Communication 

• Computational thinking 

• Digital fluency 

• Data literacy 

• Adaptability 

• Resilience 

For CWSN, these skills support meaningful participation in modern society. 
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13. Barriers to Realizing the Significance of Science Education 
Despite its value, challenges arise: 
• Inadequate lab facilities 
• Inaccessible classrooms 
• Limited teacher training 
• Overloaded syllabus 

• Dominance of theoretical teaching 
• Lack of AT tools 
• Poor adaptation for disabilities 

Overcoming these requires: 
• UDL design 
• AT integration 
• Differentiated instruction 
• Inclusive labs 
• Experiential learning emphasis 

14. Summary: Why Science Must Be Prioritized for All 
Science education cultivates: 
• Rationality 
• Objectivity 
• Inquiry 
• Technological competence 
• Environmental responsibility 

• Health and safety awareness 
• Life skills 
• Scientific temper 
• Inclusive social participation 

Its value extends beyond academics-shaping responsible, empowered individuals capable of 
contributing to society. 

Goals, Aims, and Objectives of Teaching Science 

1.  Introduction: Why Goals and Objectives Matter in Science Education 
• Goals, aims, and objectives form the instructional spine of science education. They ensure 

teaching remains purposeful, measurable, and aligned with curriculum expectations. In 
KVS/NVS Special Educator exams, this topic links directly to planning, assessment, pedagogy, 
and inclusive education. For children with disabilities, well-crafted objectives act as learning 
anchors that guide differentiation and ensure meaningful participation in science learning. 

• Goals describe broad intentions, aims specify the direction of learning, and objectives provide 
precise, observable outcomes. A Special Educator must translate curriculum standards into 
concrete, accessible learning targets suited to disability profiles. 

2.  Goals of Teaching Science 
Goals represent long-term visions across the schooling system. The broader goals include: 

(A)  Developing Scientific Literacy 
A scientifically literate learner: 
• Understands basic scientific concepts 
• Applies scientific reasoning in real life 
• Evaluates scientific information critically 
• Makes informed choices about health, environment, safety 
Scientific literacy is a universal requirement regardless of disability. 

(B)  Promoting Scientific Temper 
A constitutional and educational mandate involving: 
• Rational thinking 
• Inquiry-oriented learning 
• Objectivity 
• Respect for evidence 
• Critical evaluation of beliefs 
This is vital for CWSN, particularly those vulnerable to misinformation. 
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(C)  Enabling Learners to Understand Natural Phenomena 

Learners must investigate: 

• Physical interactions 

• Chemical changes 

• Biological processes 

• Environmental systems 

This builds scientific worldview and curiosity. 

(D)  Preparing for Technological and Scientific Careers 

Science education must open pathways to: 

• Healthcare 

• Engineering 

• Research 

• Environmental sciences 

• Technical trades 

Students with mild/moderate disabilities benefit greatly from early vocational skill development. 

(E)  Empowering Learners for Life-Skills and Environmental Responsibility 

Science cultivates understanding of: 

• Personal health 

• Safety precautions 

• Nutrition 

• Weather awareness 

• Energy conservation 

• Waste management 

Life-skills integration is critical for learners with ID, ASD, or ADHD. 

3.  Aims of Teaching Science 

Aims narrow down broad goals into teachable directions. 

(A)  Cognitive Aims 

Science teaching must develop the ability to: 

• Recall factual information 

• Understand concepts and theories 

• Apply knowledge to new situations 

• Analyze data 

• Evaluate scientific claims 

• Create solutions 

Bloom’s Taxonomy anchors these aims. 

(B)  Affective Aims 

Affective goals shape learners’ attitudes: 

• Curiosity 

• Appreciation of nature 

• Positive attitude toward science 

• Confidence in scientific inquiry 

• Responsibility towards environment and life 

Inclusion in affective aims ensures CWSN experience success and emotional engagement. 

(C)  Psychomotor Aims 

Science inherently requires hands-on skills: 

• Using laboratory instruments 

• Handling apparatus safely 

• Performing experiments 

• Recording observations 

• Drawing diagrams and making models 

Psychomotor aims must be adapted for children with motor disabilities, visual impairment, or 

intellectual disabilities. 

ToppersNotes / 9828-286-909 13



  

  

 
  

4.  Instructional Objectives of Teaching Science (General + Special Educator Focus) 
Instructional objectives articulate measurable learning outcomes. They are precise, observable, 
behavioural statements of what learners will achieve. 

Well-designed objectives must be: 
• SMART (Specific, Measurable, Achievable, Relevant, Time-bound) 
• Student-centered 
• Outcome-based 
• Linked to competencies 

5.  Bloom’s Taxonomy Applied to Science Education 
(A)  Cognitive Domain (Revised Bloom’s Taxonomy) 

1. Remembering - Define atom, list planets 
2. Understanding - Explain photosynthesis 
3. Applying - Use formulae in physical problems 
4. Analyzing - Compare metals and non-metals 
5. Evaluating - Judge the reliability of data 
6. Creating - Design a simple electric circuit 

In Special Education, examples include: 
• VI learners using tactile diagrams to identify parts 
• HI learners using captioned videos for understanding 
• ID learners using simplified worksheets to apply concepts 

(B)  Affective Domain 
1. Receiving - Learner attends to demonstration 
2. Responding - Participates in discussions 
3. Valuing - Shows interest in experiments 
4. Organizing - Prioritizes safety 
5. Characterizing - Develops consistent scientific habits 
This domain is especially relevant for behaviour management in ASD students and motivation for 
ADHD and LD learners. 

(C)  Psychomotor Domain 
1. Imitation - Copying experimental steps 
2. Manipulation - Performing experiment with guidance 
3. Precision - Accurate measurement 
4. Articulation - Coordinating steps independently 
5. Naturalization - Performing tasks fluently 
Special educators must provide adapted tools for disabilities. 

6.  Types of Instructional Objectives in Science 
(A)  Knowledge Objectives 

Students should: 
• Recall terminology 
• Identify symbols 
• Define concepts 
• Recognize diagrams 
Useful for early-stage and low-functioning learners. 

(B)  Understanding Objectives 
Students should: 
• Explain processes 
• Interpret relationships 
• Compare concepts 
Used for middle-level science learning. 
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(C)  Application Objectives 

Students should: 

• Apply formulae 

• Use classification rules 

• Predict outcomes 

Critical for real-life science integration. 

(D)  Skills Objectives 

Students should: 

• Use equipment 

• Record results 

• Construct graphs 

• Interpret data 

Adaptations needed for motor impairments. 

(E)  Attitude Objectives 

Students should: 

• Show curiosity 

• Respect evidence 

• Maintain lab safety 

Essential for inclusive laboratory practices. 

(F)  Higher-Order Thinking Objectives 

Students should: 

• Design experiments 

• Evaluate data sets 

• Propose solutions 

• Engage in scientific argumentation 

Important for inquiry and research skills. 

7.  Specific Learning Outcomes (SLOs) in Science 

SLOs are competency-based measurable indicators linked to science concepts. 

Examples: 

• “Learner will differentiate between reflection and refraction using a diagram.” 

• “Learner will construct a simple series circuit and identify current flow.” 

• “Learner will classify objects as conductors and insulators based on testing.” 

For CWSN, SLOs must have: 

• Simplified vocabulary 

• Visual cues 

• Steps broken into sub-skills 

• Adapted materials 

• Individualized expectations 

8.  Science Learning Objectives Across Levels 

Primary (Classes I-V) 

• Observing surroundings 

• Identifying materials 

• Developing curiosity 

• Recognizing patterns 

• Using senses to explore 

Ideal for inclusive and multisensory learning. 
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Upper Primary (Classes VI-VIII) 

• Understanding basic scientific principles 

• Conducting simple experiments 

• Recording observations 

• Drawing diagrams 

• Classifying organisms 

CWSN require scaffolded experiment templates. 

Secondary (Classes IX-X) 

• Analyzing scientific data 

• Applying mathematical reasoning 

• Designing investigations 

• Understanding complex theories 

• Using scientific terminology correctly 

Further modification needed for LD, HI, VI learners. 

9.  Goals and Objectives for CWSN in Science (Special Needs-Centric) 

(A)  For Learners With Visual Impairment (VI) 

Objectives must involve: 

• Tactile diagrams 

• Audio descriptions 

• Hands-on models 

• Verbal data interpretation 

Science aims to compensate for visual limitations through multisensory learning. 

(B) For Learners With Hearing Impairment (HI) 

Objectives must involve: 

• Sign-supported instructions 

• Captioned demonstrations 

• Visual workflows 

• Picture-based data representation 

Focus on visual and experiential learning modes. 

(C) For Learners With Learning Disabilities (LD) 

Objectives must involve: 

• Step-wise tasks 

• Simplified text 

• Graphic organizers 

• Repetition of process steps 

• Alternate performance formats 

These learners struggle with abstraction and require concrete scaffolds. 

(D) For Learners With Intellectual Disability (ID) 

Objectives must involve: 

• Functional science concepts 

• Life skills applications 

• Simple classification tasks 

• Concrete demonstrations 

• Repeated guided practice 

Science becomes an avenue for building real-life independence. 
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