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The more we can do to engage our students more completely in 
the learning process, and to more rigorously reinforce the use of 
correct notation, correct process, critical thinking and the 
synthesis of the course concepts, the better these students 
should perform.


Online Homework problems in mathematics should ideally: 

• Reinforce the notation, concepts, and processes learned 
in class.


• Challenge students to think carefully about concepts. 

• Encourage students to ask questions when they don’t 
understand.


 



Many online HW problems only ask for a single final answer and this 
answer can often be found on the internet using tools such as Symbolab, 
PhotoMath, or Wolfram Alpha or even by just using their graphing 
calculator. 


For example:

•  Solving Word Problems!!

•  Solving Rational Equations

•  Limits

•  Definite Integrals (even those requiring substitution)

•  Improper Integrals

•  Undetermined Coefficients

•  Variation of Parameters


Is this the approach we want the students to take?  Do we care about the 
process they use?


 
Students learn to do mathematics in the way they are assessed.



I believe that students are trained to work problems in the way 
they are led through them by the graded homework we assign.


If the online HW can be done most easily using the integrate 
feature on their calculator or by using Symbolab or Wolfram Alpha, 
etc. and getting the final answer, this is how we are training them 
to do these problems.  This is what they are practicing.


Have you ever had a student tell you:


“I got the right answer, but could you still explain how to do this 
problem?”


I have.  On a definite integral problem that required only a 
numerical approximation of the answer.


 



 

1.  Ask for intermediate results whenever appropriate (and helpful), 
especially for long problems or for problems where the answer could 
easily be found using a calculator or online tool.   

•To train students to show the steps we would require in their written work 
on exams.  We want to train students to think through the entire problem 
instead of simply trying to obtain a correct final answer. 

•To reduce student frustration on long complicated problems, let them know 
if they are correct for each step as they go through the problem, e.g.,


➢ Trig. Substitution Integrals, 

➢ Volumes of a Common Cross-Section, 

➢ Optimization Problems, etc. 

	 They can tell if they are on the right track early in the problem.

Some Best Practices for Creating Online 
Homework Problems for Mathematics:



 
By asking for meaningful steps, we help the student focus 
on the process rather than only on the final answer.


















2.  Include a clear worked-out solution for each problem. 
 
Students can then understand their mistakes and get a clearer 
understanding of the problem procedures and concepts as they review for 
exams.



3. Be sure to use correct notation and format the objects in the 
problem in a way that you would want them to write them for 
your exams. 





4.	 Take advantage of visualization whenever possible and ask 
conceptual questions whenever possible. 





5.	 Where appropriate include helpful hints, intelligent feedback 
(“This answer should  include units.” or “This answer should be an 
ordered triple.”) and links to help pages or online resources 
relevant to the problem.  
 
This support will encourage students to keep working at it. 



6.	 When appropriate, display these multistep problems one step at a 
time, instead of overwhelming them with all the steps at once. 



7. Whenever appropriate, be sure to ask students for appropriate 
units. 

• Be sure the instructions are clear and specific.  If you expect students to 
give answers in a particular form, be sure to state this.  For example, if you 
require the answer to be given in exact form using π instead of as a decimal 
approximation, tell them this. 

• Be sure the problem works!  Check that the result can be consistently 
checked (i.e., it must be numerically stable). 

• Be sure the randomized values in a problem do not (even sometimes) make 
the calculations and the answer more complicated than you intend. 

• Be careful that the correct answer that displays once the homework set is 
due is displayed in exact form, if this is what you requested from the 
student in the problem. 

• Include problems that connect the course concepts to real-world contexts 
whenever possible.  This relevance provides intrinsic motivation for our 
students and improves student outcomes.
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