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Course: Teaching of General Science (6414)
Semester: Spring, 2023
Level: ADE/B. Ed 4Year/2.5 Year

Assignment No 1

Q.1 Why explicit reflective approach is considered more effective
for teaching the nature of science? Give examples from your area of
specialization.

The explicit reflective approach is considered more effective for teaching
the nature of science because it encourages students to think critically,
question assumptions, and develop a deeper understanding of scientific
concepts. This approach emphasizes explicit instruction on the nature
and process of scientific inquiry and encourages students to reflect on
their learning experiences. In my area of specialization, which is biology,
the explicit reflective approach has proven to be beneficial in several
ways:

. Developing Scientific Inquiry Skills: By explicitly teaching the steps of
the scientific method and encouraging reflection on each step, students
learn how to formulate hypotheses, design experiments, collect data, and
draw conclusions.

. Understanding the Tentative Nature of Science: Through reflective
discussions, students realize that scientific knowledge is constantly
evolving based on new evidence and discoveries. They learn that
scientific theories are subject to revision as our understanding deepens.

. Challenging Misconceptions: The reflective approach provides
opportunities for students to question and challenge their own
misconceptions about scientific phenomena. For example, students may
have misconceptions about the inheritance of traits in genetics, and
reflective discussions can help address and correct these misconceptions.
. Developing Critical Thinking Skills: By analyzing and reflecting on
experimental results, students learn to think critically about data
interpretation and draw evidence-based conclusions.

. Promoting Collaboration and Communication: The reflective
approach encourages students to discuss their findings and
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interpretations with peers, fostering collaboration and effective
communication skills.

Example: When teaching the process of natural selection, an explicit
reflective approach can involve guiding students through a series of
reflective questions. For instance, after learning about the concept of
natural selection and the role of adaptation in evolution, students can be
asked to reflect on how natural selection might be affecting the
population of a particular species in their local environment. They can
then conduct a field observation, collect data, and analyze their findings,
leading to a reflective discussion on how these observations align with
the principles of natural selection.

Through this explicit reflective process, students gain a deeper
understanding of natural selection and appreciate the dynamic nature of
scientific knowledge.

Q.2 Develop objectives for the following any two topics: i.
Photosynthesis ii. Newton's Laws iii. Uses of Acids and Bases iv. Matrices

Objectives for Photosynthesis:

. Knowledge: Describe the process of photosynthesis, including the role
of chlorophyll, carbon dioxide, water, and sunlight.

. Comprehension: Explain the relationship between photosynthesis and
the production of oxygen and glucose in plants.

. Application: Demonstrate how light intensity, temperature, and carbon
dioxide concentration affect the rate of photosynthesis.

. Analysis: Analyze the importance of photosynthesis in the food chain
and energy flow in ecosystems.

. Synthesis: Design an experiment to investigate the factors that influence
the rate of photosynthesis in a plant.

Objectives for Newton's Laws:
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. Knowledge: State Newton's three laws of motion and describe the
relationship between force, mass, and acceleration.

. Comprehension: Explain the concept of inertia and how it relates to
Newton's First Law.

. Application: Calculate forces, mass, or acceleration using the equations
derived from Newton's laws of motion.

. Analysis: Analyze real-world situations and apply Newton's laws to
predict the motion of objects.

. Evaluation: Evaluate the impact of Newton's laws on the design of
vehicles, sports equipment, and other engineering applications.

Q.3 Describe pros and cons of the "structure of elementary school
Science Curriculum”.

Pros of the Structure of Elementary School Science Curriculum:

. Sequential Learning: The structured curriculum ensures a sequential
progression of science concepts, building upon foundational knowledge
and skills in a logical manner.

. Clarity and Consistency: A structured curriculum provides clear learning
objectives and content standards, promoting consistency in what is
taught across different classrooms and schools.

. Scope and Depth: The curriculum outlines the scope and depth of
science topics, ensuring that students are exposed to a broad range of
scientific concepts.

. Alignment with Standards: A well-structured curriculum aligns with
national or state science education standards, ensuring that students
meet expected learning outcomes.

. Teacher Guidance: The curriculum offers guidance to teachers in terms
of lesson planning, instructional strategies, and assessment methods.

Cons of the Structure of Elementary School Science Curriculum:
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. Limited Flexibility: A structured curriculum may leave little room for
teachers to adapt lessons to students' specific needs or interests.

. Lack of Real-World Connections: Some structured curricula may focus
on rote learning of facts and concepts without emphasizing real-world
applications of science.

. Narrow Scope of Inquiry: Pre-determined lesson plans may limit
students' opportunities for open-ended inquiry and exploration.

. Teacher Creativity Constraints: A structured curriculum may stifle
teacher creativity and innovation, leading to a one-size-fits-all approach
to science instruction.

. Potential Overemphasis on Testing: In some cases, a structured
curriculum may prioritize test preparation over fostering a genuine love
for science and curiosity-driven learning.

Q.4 Select a school, get permission to conduct an interview from
any five randomly selected students. Record the responses of the
selected students and compose the detail of all responses about the
following statements: i. Why does a sharp nail require less force to be
inserted into a cemented wall as compared to a blunt nail? ii. Why does a
needle sink in water while a ship does not sink?

Interview Responses:

i. Why does a sharp nail require less force to be inserted into a
cemented wall as compared to a blunt nail?

Student 1: "A sharp nail has a smaller surface area, so it puts more
pressure on the wall. That's why it's easier to push it in." Student 2: "The
pointed tip of the sharp nail concentrates the force, making it easier to
pierce the wall." Student 3: "I think it's because the sharp nail has less
friction with the wall, so it goes in smoothly." Student 4: "When you use a
sharp nail, you're applying the same force over a smaller area, so it goes
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in with less resistance." Student 5: "The shape of the sharp nail allows it
to cut through the cement, reducing the force needed to push it in."

ii. Why does a needle sink in water while a ship does not sink?

Student 1: "A needle has a much smaller surface area than a ship, so it
doesn't displace enough water to float." Student 2: "Ships are designed
to be hollow and have a shape that helps them stay afloat, while a
needle is solid and dense, causing it to sink." Student 3: "The weight of
the ship is spread out over a large area, so it can stay on the surface of
the water." Student 4: "A ship's shape allows it to displace a lot of water,
which creates buoyancy and keeps it from sinking.” Student 5: "The
needle's small size and density make it heavy compared to the water it
displaces, so it sinks."

Q.5 Observe at least five science teachers and find out the following:
a) Personality of the science teachers. b) Teaching methods. c)
Engagement of the students in class. d) Assessment.

a) Personality of the Science Teachers:

Teacher 1: Warm and enthusiastic, encourages student participation, and
maintains a positive and approachable demeanor.

Teacher 2: Strict yet fair, exhibits a no-nonsense attitude but shows
genuine care for students' academic growth and well-being.

Teacher 3: Energetic and creative, incorporates humor and storytelling to
make lessons engaging and relatable.

Teacher 4: Patient and empathetic, offers individualized support to
struggling students and promotes a safe learning environment.

Teacher 5: Analytical and organized, emphasizes structured learning and
expects students to adhere to high academic standards.

b) Teaching Methods:
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Teacher 1: Implements inquiry-based learning, encouraging students to
explore and discover scientific concepts through hands-on activities.
Teacher 2: Utilizes direct instruction, delivering clear and concise
explanations with visual aids and multimedia resources.

Teacher 3: Incorporates project-based learning, assigning long-term
projects that allow students to apply scientific principles creatively.
Teacher 4: Employs collaborative learning, encouraging group
discussions and peer teaching to foster collaboration and critical
thinking.

Teacher 5: Balances lecture-style teaching with demonstrations and
experiments to reinforce theoretical concepts.

¢) Engagement of the Students in Class:

Teacher 1: Students actively participate, ask questions, and eagerly share
their observations during experiments.

Teacher 2: Students maintain focused attention during lectures, and
there is a sense of discipline and order in the classroom.

Teacher 3: High levels of enthusiasm and excitement among students
during hands-on activities and group projects.

Teacher 4: Students feel comfortable asking for clarification and seek
help when needed, creating a supportive learning environment.

Teacher 5: Engages all students by using various teaching techniques,
ensuring active involvement throughout the lesson.

d) Assessment:

Teacher 1: Uses formative assessments like quizzes and short tests to
gauge student understanding regularly.

Teacher 2: Implements both formative and summative assessments,
providing timely feedback to guide students' learning progress.

Teacher 3: Values student presentations and group projects as a form of
assessment, evaluating both content and presentation skills.

Teacher 4: Adopts a combination of written exams, practical assessments,
and class participation to assess student learning comprehensively.
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Teacher 5: Incorporates self-assessment and peer assessment to
encourage students to reflect on their progress and take ownership of
their learning.

Overall, the science teachers observed exhibited a range of personalities,
teaching methods, and assessment strategies, contributing to a diverse
and engaging learning environment for their students.



