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Time: 2 ½ hours    						 Max marks: 70

INSTRUCTIONS
1. This booklet contains FIVE printed sides. 
2. This paper is meant for BSc students of PCM, PEM, PMC, MEC, EMS 
3. Please write PSA SPECIAL on the front page of your answer booklet. 
4. You will lose marks for exceeding word limits.
5. You are allowed to use a dictionary, during the examination

I. Read the following essay titled Why Science Majors Change Their Minds (It’s Just So Darn Hard) by Christopher Drew from The New York Times (Nov.4, 2011):

LAST FALL, President Obama threw what was billed as the first White House Science Fair, a photo op in the gilt-mirrored State Dining Room. He tested a steering wheel designed by middle schoolers to detect distracted driving and peeked inside a robot that plays soccer. It was meant as an inspirational moment: children, science is fun; work harder.
Politicians and educators have been wringing their hands for years over test scores showing American students falling behind their counterparts in Slovenia and Singapore. How will the United States stack up against global rivals in innovation? The president and industry groups have called on colleges to graduate 10,000 more engineers a year and 100,000 new teachers with majors in STEM — science, technology, engineering and math. All the Sputnik-like urgency has put classrooms from kindergarten through 12th grade — the pipeline, as they call it — under a microscope. And there are encouraging signs, with surveys showing the number of college freshmen interested in majoring in a STEM field on the rise.
But, it turns out, middle and high school students are having most of the fun, building their erector sets and dropping eggs into water to test the first law of motion. The excitement quickly fades as students brush up against the reality of what David E. Goldberg, an emeritus engineering professor, calls “the math-science death march.” Freshmen in college wade through a blizzard of calculus, physics and chemistry in lecture halls with hundreds of other students. And then many wash out.
For educators, the big question is how to keep the momentum being built in the lower grades from dissipating once the students get to college.
 The bulk of attrition comes in engineering and among pre-med majors, who typically leave STEM fields if their hopes for medical school fade. There is no doubt that the main majors are difficult and growing more complex. Some students still lack math preparation or aren’t willing to work hard enough.
            
Other deterrents are the tough freshman classes, typically followed by two years of fairly abstract courses leading to a senior research or design project. “It’s dry and hard to get through, so if you can create an oasis in there, it would be a good thing,” says Dr. Goldberg, who retired last year as an engineering professor at the University of Illinois at Urbana-Champaign and is now an education consultant. He thinks the President’s chances of getting his 10,000 engineers is “essentially nil.”
In September, the Association of American Universities, which represents 61 of the largest research institutions, announced a five-year initiative to encourage faculty members in the STEM fields to use more interactive teaching techniques.
The latest research also suggests that there could be more subtle problems at work, like the proliferation of grade inflation in the humanities and social sciences, which provides another incentive for students to leave STEM majors. It is no surprise that grades are lower in math and science, where the answers are clear-cut and there are no bonus points for flair. Professors also say they are strict because science and engineering courses build on one another, and a student who fails to absorb the key lessons in one class will flounder in the next.
After studying nearly a decade of transcripts at one college, Kevin Rask, then a professor at Wake Forest University, concluded last year that the grades in the introductory math and science classes were among the lowest on campus. The chemistry department gave the lowest grades over all, averaging 2.78 out of 4, followed by mathematics at 2.90. Education, language and English courses had the highest averages, ranging from 3.33 to 3.36.
Ben Ost, a doctoral student at Cornell, found in a similar study that STEM students are both “pulled away” by high grades in their courses in other fields and “pushed out” by lower grades in their majors. 
MATTHEW MONIZ bailed out of engineering at Notre Dame in the fall of his sophomore year. He had been the kind of recruit most engineering departments dream about. He had scored an 800 in math on the SAT and in the 700s in both reading and writing. He also had taken Calculus BC and five other Advanced Placement courses at a prep school in Washington, D.C., and had long planned to major in engineering.
But as Mr. Moniz sat in his mechanics class in 2009, he realized he had already had enough. “I was trying to memorize equations, and engineering’s all about the application, which they really didn’t teach too well,” he says. “It was just like, ‘Do these practice problems, then you’re on your own.’ ” And as he looked ahead at the curriculum, he did not see much relief on the horizon.
So Mr. Moniz, a 21-year-old who likes poetry and had enjoyed introductory psychology, switched to a double major in psychology and English, where the classes are “a lot more discussion based.” He will graduate in May and plans to be a clinical psychologist. Of his four freshman buddies at Notre Dame, one switched to business, another to music. One of the two who is still in engineering plans to work in finance after graduation.
Mr. Moniz’s experience illustrates how some of the best-prepared students find engineering education too narrow and lacking the passion of other fields. They also see easier ways to make money.
Notre Dame’s engineering dean, Peter Kilpatrick, will be the first to concede that sophomore and junior years, which focus mainly on theory, remain a “weak link” in technical education. He says his engineering school has gradually improved its retention rate over the past decade by creating design projects for freshmen and breaking “a deadly lecture” for 400 students into groups of 80. Only 50 to 55 percent of the school’s students stayed through graduation 10 years ago. But that figure now tops 75 percent, he says, and efforts to create more labs in the middle years could help raise it further.
No one doubts that students need a strong theoretical foundation. But what frustrates education experts is how long it has taken for most schools to make changes.
The National Science Board, a public advisory body, warned in the mid-1980s that students were losing sight of why they wanted to be scientists and engineers in the first place. Research confirmed in the 1990s that students learn more by grappling with open-ended problems, like creating a computer game or designing an alternative energy system, than listening to lectures. While the National Science Foundation went on to finance pilot courses that employed interactive projects, when the money dried up, so did most of the courses. Lecture classes are far cheaper to produce, and top professors are focused on bringing in research grants, not teaching undergraduates.
Since becoming Notre Dame’s dean in 2008, Dr. Kilpatrick has revamped and expanded a freshman design course that had gotten “a little bit stale.” The students now do four projects. They build Lego robots and design bridges capable of carrying heavy loads at minimal cost. They also create electronic circuit boards and dream up a project of their own.
“They learn how to work with their hands, how to program the robot and how to work with design constraints,” he says. But he also says it’s inevitable that students will be lost. Some new students do not have a good feel for how deeply technical engineering is. Other bright students may have breezed through high school without developing disciplined habits. By contrast, students in China and India focus relentlessly on math and science from an early age.
WORCESTER POLYTECHNIC INSTITUTE, in Massachusetts, one of the nation’s oldest technological schools, has taken the idea of projects to heart. While it still expects students to push their way through standard engineering and science classes, it ripped up its traditional curriculum in the 1970s to make room for extensive research, design and social-service projects by juniors and seniors, including many conducted on trips with professors overseas. In 2007, it added optional first-year projects — which a quarter of its freshmen do — focused on world problems like hunger or disease.
 “That kind of early engagement, and letting them see they can work on something that is interesting and important, is a big deal,” says Arthur C. Heinricher, the dean of undergraduate studies. “That hooks students.”
And so late this past summer, about 90 freshmen received e-mails asking if they typically received flu vaccines. The e-mails were not from the health services office, but from students measuring how widely flu spreads at different rates of vaccination. Two of the students had spent part of their freshmen year researching diseases and devising a survey. Now, as juniors, they were recruiting the newcomers to take part in simulations, using neon wristbands and stickers, to track how many of them became “infected” as they mingled during orientation.
Brenna Pugliese, one of the juniors and a biology major, says the two-day exercise raised awareness on campus of the need for more students to get the vaccine. “I can honestly say that I learned more about various biology topics than I ever learned in any other class,” she says.
In some cases, certain private schools have also adjusted their grading policies to ease some of the pressure on STEM students. The Massachusetts Institute of Technology has long given freshmen only “pass” or “no record” grades in the first half of the year while they get used to the workload.
Most of the top state research universities have added at least a splash of design work in the freshman year. Most technical schools push students to seek summer internships and take semesters off to gain practical work experiences. The hope is that the lure of high-paying jobs during an economic downturn will convince more students to stick with it.
I.A. Answer the following in about 150 words each: (3x10=30)
1. A doctoral student at Cornell in a study found that STEM students were both “pulled away” by high grades in their courses in other fields and “pushed out” by lower grades in their majors. What does this statement mean according to you? As a student of Science how do you understand your relationship with Science in the context of marks, career, and money?

2. “Lecture classes are far cheaper to produce, and top professors are focused on bringing in research grants, not teaching undergraduates.” How relevant is this statement in the Indian context? What parallels can you draw from your experience of being a Science student in an Indian College system?

3. Compulsory internships and summer projects as part of many courses in India are a result of the various policies for Science Education in our country. If you were made part of a committee that was going to formulate policies for Science education in India, what would they be? Also, explain your reasons for making them.

II.  Read the following comments made at various meetings of the Indian Science Congress held through the years (Picked from the The Scroll) and answer the questions that follow:

Andhra University vice-chancellor G Nageswara Rao claimed at one session that the Kauravas from the Mahabharata were test-tube babies, that Ravana, from the Ramayana, possessed 24 aircraft and that Sri Lanka at the time had airports. Rao is a professor of inorganic chemistry.

KJ Krishnan, a scientist at a centre in Tamil Nadu , said that Isaac Newton and Albert Einstein were both wrong and that gravitational waves would soon be rechristened “Narendra Modi waves”

At the 103rd Science Congress in Mysore, one paper said if you sit on a tiger skin and do Yoga, you don’t grow old or can reverse the process of ageing,”
II. A. Answer the following in about 150 words each: (2x10= 20)

1. You’ve been given the task of awarding the Bharat Ratna, Padma Vibhushan, and Padma Bhushan to the people who’ve made the above comments. Who would you give each of these awards to and why? (Bharat Ratna is the highest civilian award of the Republic of India, Padma Vibhushan the second, and Padma Bhushan the third)

2. On May 31st 2017, Rajasthan High Court Judge MC Sharma said the following while explaining why the peacock was the national bird of India. 

“The peacock is a lifelong Brahmachari. It never has sex with the peahen. The peahen gets pregnant after swallowing the tears of the peacock.”

If MC Sharma is seen as a last-minute entry in the list of contenders for one of the awards mentioned in Q.1, what would he get and why?


III. Answer the following in about 250 words each: (1x20= 20)

1. From your reading of the essay and comments what in your opinion do they reveal about the Sciences as an institution in India? If your arguments reveal a negative side then how do you ensure that this does not happen? If it’s a positive one then how can it be sustained?
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