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Dear teachers, 

Questions serve many purposes, including assessing what student already know, setting the stage for a 
new lesson by piquing students’ curiosity, determining what factual information students have 
absorbed, and stimulating higher order thinking so students can apply what they have learned to new 
situations. 

Research and experienced teachers offer these tips for asking good questions in the class room, during 

lecturing and during test. 

 Yes, but why? Ask students why an answer is correct.                                                                                                        

Example: In a binary solution xA + xB =1, but why?                                                                                                             

Or 1M solution is more concentration than 1m solution but why?                                                                                  

Or Liquids diffuse slowly as compared to gases, but why?                                                                                                      

OrN2O and CO2 have same rate of diffusion under same conditions of temperature and pressure, but 

why?                                                                     In each of these converted questions, it is easy to tell if 

students know the basic information. The bonus is that these questions require the processing of the 

information on which the question is framed. 

 What is the use? Ask question that focus on the use of information.                                                                                          

Example: why do you need to know the effect of presence of nonvolatile solute on the freezing 

point of solution?                                                                                                                                                                              

Such questions increase the likelihood that students will remember facts, because they apply 

them. An important significance of using “why” questions is that students soon begin to ask themselves  

as well as answer themselves. 

 What’s different now? Asking about the implication of change is also worthwhile. To use this 

conversion strategy, first change something about the information you want the students to 

know. There are the following 8 tactics for change: 

1) Adapt- Borrow an idea from somewhere else.                                                                                                                        

Example: How would our lives be different if we hibernated all along winter as animal do?                                 

How would our lives be different if we have no synthetic polymers/food preservatives? 

2) Modify – make a small change for better.  

Example: i. If the element/s do not have isotopes and isobars, what might have happened. 

ii. Give the name and atomic number of the inert gas atom in which the total number of d- 

electrons is equal to the difference in numbers of total p and s-electrons.     [Hint: Krypton, 

atomic number = 36] 

iii. Statement  graph;                                                                                                                                                 

Example: what type of graph will you get when PV is plotted against P at constant temperature. 

3) Substitute- use something for something else.  

Example: Alkyl halide, R-X + KCNR-CN + KX, what will happen if  

i. We substitute R-CN with Ar-X,   Ar-X + KCN ? 

ii. We substitute KCN with AgCN,   R-X + AgCN ? 
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4) Magnify- add, multiply or extend. 

Example 1: Hydrogen atom has only one electron, so mutual repulsion between electrons is 

absent. However, in multi electron atoms mutual repulsion between the electrons is significant. 

How does this affect the energy of an electron in the orbitals of the same principal quantum 

numbers in multi electron atoms? [Hint: Ans (n+l) rule] 

Example 2: what would be the atomic number of the next (i) alkali metal (ii) alkaline earth metal 

(iii) halogen and (iv) inert gas, if discovered in future? 

5) Minify- make it smaller, omit something, divide it. 

Example: Heat has randomizing effect on a system and temperature is the measure of average 

chaotic motion of particles in the system. Write the mathematical relation which relate these 

three parameters.  [Ans: 
T

q
S rev ] 

6) Rearrange- revise the order of the things. 

Example: Arrange the following in order of decreasing bond angles: CH4, NH3, H2O, BF3, C2H2. 

7) Reverse- turn things completely around. 

Example: For the reactions )(2)(3)( 322 gNHgHgN  at 400K, Kp= 41. Find the value of 

the reaction )(3)()(2 223 gHgNgNH   

8) Combine- add to or more things together. 

Example: Equal volume of solutions with pH =4 and pH = 10 are mixed. Calculate the pH of the 

resulting solution? [Ans: 7] 

 

Can you prove it? Asking the proof of an answer requires that the student both formulate the 

answer and offer support for it. 

Example: Prove that the circumference of the Bohr orbit for hydrogen atom is an integral multiple 

of the de Broglie wavelength associated with the electron moving around the orbit. 

 Right, wrong or neither? Too often, higher level questions become lower-level ones because the 

questioner has a predetermined answer. One way to avoid this is to consciously suspend 

judgment on the issue and another is to ask a question that has no right or wrong answer. 

Example: Element: the following definitions have been given to the word ‘element’ 

Element: A substance that is made of only one kind of atom. 

✔        Is the definition correct? 
✔      Would the definition help someone to learn? 

❑ 

 

      Yes, it is correct 

 

❑ 

 

Yes, it is helpful 

 ❑ 

 

      No, it is wrong 

 

❑ 

 

No, it is not helpful 

 ❑ 

 

      I am not sure 
❑ 

 

      I am not sure 

I think so because: 

-------------------------------------------------------------------------------------------------------------------------------------------- 

 All of the above?  Asking questions that have more than one answer calls for careful analysis and 

multiple answers from the students. This strategy has wide application for teaching basic skills.  

Example: The probability of finding electron in px orbital is  

(a) Zero at the nucleus 

(b) Maximum on the two opposite sides of the nucleus along X-axis 
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(c) Zero on Z-axis 

(d) Same on all sides around nucleus.                                                                 [Ans:(a, b, c]) 

 Alike or different? The questions like “what are the similarities between metallic and ionic 
crystals?” “What are the differences between metallic and ionic crystals?” use comparison and 
contrast- another effective strategy. A good way to introduce students to this concept is to 

compare and contrast concrete objects. Give small group of students, two similar objects to compare – 
e.g.; chlorobenzene & cyclohexylchloride. Ask them to list similarities and differences. 
 

 Square peg and round hole?  Formulating questions using unusual relationships requires 
creativity on the part of teacher as well as the student. You could also proceed by placing any 
event or topic in an entirely remote context. The more the remote the association, the more 

effectively it will stretch your students’ thinking. The ability to break out of familiar ways of thinking is 
an important element in creativity. 
Example: 

Match the type of packing given in Column I with the items given in Column II 
 Column I Column II 
I Square close packing in two dimensions Triangular voids 
II Hexagonal close packing in two 

dimensions 
Pattern of spheres repeated in every fourth layer 

III Hexagonal close packing in three 
dimensions 

Coordination number 4 

IV Cubic close packing in three dimensions Pattern of spheres is repeated in alternate layer 
 

eaching is a challenge that stimulates a teacher throughout their careers. The 

best teachers are those who are always trying to become better. 

Successful teaching is not a hit –or-miss proposition dependent on the right bag 

of tricks. There is a real “science of teaching” to guide our actions and decisions and a 

growing knowledge base gathered from practical wisdom of experienced teachers. We 

DO know various factors contributing to effective practice. We can say some practices 

are more effective than others in certain situations with certain students. Teaching, as 

other professions, relies on the judgments and commitment of its individual 

practitioners. Therein lies the “art of teaching”. 

Dear educators, you really matter! You are the most important factor in school 

learning. Your teaching is a unique product- the result of your individual endeavors. 

Protect it, nourish it, think about it, and give it room to grow. Good teachers do not 

just happen, they are the product of the highest of personal motivation. 

Best wishes, educators. May your ongoing journey towards professional excellence be 

rewarding and filled with happy times? 
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