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ES-341: TEACHING OF SCIENCE
Answer the following questions:
i) Explain objectives of science teaching at secondary level with suitable examples. (250 words)
Solution: At the secondary stage, the beginning made at the earlier stage to introduce science as a discipline is to be further strengthened without emphasis on for malrigour.   Concepts, principles and laws of science may now appear in the curriculum appropriately but stress should be on comprehension and not on mere forma definitions. The organization of science content around different themes as being practiced seems appropriate eat the secondary stage, but the curricular load  needs to be   substantially reduced  to ma k e   room  for   the additional elements of design and technology, and other co-curricular and extra curricular activities. At the secondary school stage, concepts that are beyond direct experience may come to occupy an important place in the science curriculum. Since not all phenomena are directly observable, science also  relieson inference and interpretation.  For example, we useinference to establish the existence and properties of atoms, or the mechanism of evolution.  By this time, however, students should have developed the critical
ability to evaluate the epistemological  status of facts that they encounter in science. Experimentation, often involving quantitative measurement, as a tool to discover/verify theoretical principles should be an important part of the curriculum at this stage.  The technological modules introduced at this stage should be more advanced than at the upper primary stage.  The modules should involve design, implementation using the school workshop, if possible, and testing the efficacy of the modules by qualitative and quantitative parameters.  Experiments (and, as far as feasible, the technological modules) should be part of the content of the secondary stage textbook, to avoid their marginalization or neglect.  However, thispart of the textbook should be subject to internal assessment only.  The theoretical test at this stage including   that for the class X external Board examination should have some questions based on the experiments/technological modules included in thetext book. Participation in co-curricular activities must be regarded as equally important at this stage.  These may involve taking up projects (in consultation with teachers) that bear on local issues and involve the problem-solving approach using science and technology.The various components of the science curriculum indicatedabove should be integrated imaginatively.  The entire upper primary and secondary school curriculum shou ld ha v e  hor i zont a l   int e g r a t ion  and  vertical continuity.

=========================================================

ii) Discuss need, importance and use of laboratory method for science teaching at secondary level.(250 words)

Solution: The study of science can properly be applied to the laboratory specially for secondary level Students so that students know what the facts of science are, they must be seen and handled directly on the laboratory tables. The text books and other books are not science, but literature. Books are really poor literature at this teaching of science.

Laboratory teaching develops secondary level student’s ability of interpreting what he sees in the light of experience and makes him thus an observer later. The secondary level students should be taught only the reasoning about the material objects, so that they may not come to hasty and half-hazard conclusions. In a classroom the teacher presents a statement from a book according to his conception and then the effort is made by the secondary level students to reproduce the statement in their own way. In the laboratory the secondary level students encounters the fact directly without the intermediate steps which involve the teacher a though the later is concerned in assisting the thorough exploration of the fact.

Laboratory work is undoubtedly of value in the cultivation of the mind. It brings the teacher and the taught in close contact and thus the personality of the teacher influences the character of the students. In the laboratory the secondary level students is free to work in accordance with his conception and there is not bondage of authority. If the teaching in a classroom forms the only continuous and logical feature of the course, the attitude of the students towards the laboratory work will be entirely false.

Efforts should be made to reach some position of equilibrium between the experimental work and the classroom teaching. In that case, students along with the first-hand knowledge in this laboratory may also take advantage of demonstration and lecture work by the teacher.

In order to achieve our aim of science teaching, we should not make one or the other method to be the end in itself, for as we have discussed that with all good points each of the methods of teaching science is incomplete in itself. The secondary level science students classroom work should be adjusted round the laboratory work.

=========================================================



iii) Select a topic in science and develop lesson plan mentioning essential steps involved in it. (1000 words)

Solution: Unit Name: Chapter 4 Telescope


Lesson Plan Title : Hubble Telescope

Age Range: Grade 9 through Grade 12 (High School)

Lesson Description::
The Hubble telescope has provided us with many amazing images of our universe. There is always debate among scientists, politicians, and others over the money spent on continuing to search the universe with such an expensive telescope. This activity draws your students into that debate and asks them to choose a side and defend it. Debates done well can be a lot of fun, so encourage your students to relax and enjoy each other's points of view.

Time Estimates/Time Allotted:  4 class meetings and may be 2 hours will be needed to complete this lesson

Objective:
The student will be able to present a PowerPoint presentation defending their opinion that either money should be spent on a telescope like Hubble or it should be used for immediate needs here on earth.

Resources:
PowerPoint presentation of pictures from the Hubble telescope
Internet access for the students

Activities:
Show the students the pictures from the Hubble telescope. Explain that some of them came from thousands of light years away and are our first glimpses of far away galaxies. Then present how much has been spent on the telescope and compare it to needs that could be met here on Earth (i.e. Gulf oil spill, finding alternative forms of energy).Ask students to choose whether they would be for using the Hubble telescope (or another like it) to search the universe for unknown species, planets, etc. or if they think the money should be spent here on more immediate needs.Have them research at least five discoveries scientists have made using the Hubble telescope and then have them prepare a PowerPoint presentation defending their position.

Closure:
Encourage students to choose using the Hubble if they are uncertain about how they will appear if they do not choose to address immediate concerns. Remind them all that the exercise is more about research and persuasive writing than about judging their opinions. (If they all choose world hunger, where is the debate?

· Steps Involved in Developing Lesson Plan
Writing a good lesson plan is essential for every teacher. Lesson plans are often submitted as part of your annual evaluations. They can also be your lifeline if you have to call in sick suddenly. Although there are many different methods of writing a lesson plan, such as the Herbartean method or Madeline Hunter's method, the only "right" way is the method that works best for you.1 2 The following guide covers most of the different sections you may want to include on your lesson plans. However, you will find that you rarely need all the following sections on every lesson plan you write.

Basic Information
At the top of any lesson plan should be an overview of the lesson as well as any basic logistical information or requirements related to it. This section should include the following:

Unit Name: The name of the unit the lesson is a part of.
Lesson Title: The title of this specific lesson.
Grade Level: The grade level for which the lesson is designed.
Subject Area: The subject matter the lesson covers.
Lesson Description: The lesson description should be a brief overview of what the lesson is about including the topic focus, activities and purpose.3 However, you can also use this section to provide thoughts, experiences and suggestions for other teachers or future use.4
Required Materials: Listing what materials you or your students will need for the lesson will help you when preparing the lesson. Ask yourself, "What materials, resources and technology do I need for the lesson?"3 This includes textbooks, handouts, calculators, computers, printers, Internet connection, etc.
Time Estimates/Time Allotted: How many class meetings or hours do you think will be needed to complete this lesson?
Safety Precautions: Describe any special concerns for safety or welfare that might arise during this lesson.
Student Products: Are there any things that the students will be creating during the lesson? Examples of products include reports, newsletters, diagrams, drawing, database, media presentation, etc.
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