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Learning objectives of the presentation
by the end of this presentation you should be able to 

describe what the:

1) QRProblems look like from the student's 
perspective

2) help that is available for students who get stuck

3) terms “base-case”, PIN and rtn Code mean
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What would you do first?
A steam power plant, operates at steady‐state. The 
boiler operates at a pressure of 10 MPa, while the 
condenser pressure is 0.12 MPa.  The inlet to the 
boiler is a saturated liquid while the boiler outlet is a 
saturated vapor.  The mass flow rate of the circulating 
steam is 11.3 kg/s.  The quality of steam exiting the 
turbine is 0.95. State any assumptions and determine 
the:
• a) power output of the turbine in MW
• b) The thermal efficiency of the power cycle



Same problem or different?

P3 = 10 Mpa
Sat. vap

P2 = 10 Mpa
Sat. Liq.

P4 = 0.12 Mpa
Xvap = 0.95

mdot = 
11.3 kg/s Wturb = 

ηcycle = 

Diagram from W.B. Baratuci LearnThermo.com



QRProblem System

QRProblems.org/HW

or
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Conceptual  Structure of the Repository



Fast & Easy

Goals of the Problem Repository System

Flexible

Good Problems

Some Support

Connection / Reflection



From the Students View:

1) QRP 163 from QRProblems.org/hw with the score and 
rtn code.  Attach your work for the problem and pick one
of the short answer problems



On Computer student goes to 
QRProblems.org/HW



Problem Print Out

Score and rtn Code

Boiler plate – Address for checker

Problem

Base‐case  – Common

Reflection



Try one?

Use your Phone and go to: 

QRProblems.org/prob 

or Scan the QRCode



Should have something that looks like 
this





Check Answers Get Answers to the Base‐Case



Get part b wrong a few times



Should Get your hints in terms of a multiple‐
choice question



Press “get rtn‐Code
Copy the Score and 
Code to printout



Each PIN has different Problem Parameters



QRProblem
Checker



Phone 
Friendly



Support for Stuck Students



“Get rtn Code” would give:

The above would be copied onto problem printout



Reflection / Short Answer

Reflect ‐
Metacognitive

Explore Problem

Connect

Safety / Society



Student Survey Results (n = 45):

Would you like to see QRProblems used in your other 
classes that have a quantitative component?    



I believe that it is beneficial to my learning to get 
immediate feedback on my response correctness and be 
able to fix it.  (1 = Strongly Disagree  5 = strongly agree)



I like the option of printing off the problem and using my 
phone to check my solution (1 = Strongly Disagree  5 = 
strongly agree)



The additional short answer questions improve my 
understanding of the concepts in the problem and / or 
provide some connection or needed context.



Summary
A problem repository has been started that will 
contain: 

• Numerical based problems that students can 
print off and use their phone or computer to 
check the answers

• QRProblems are freely available and should 
work on any homework system



Future Work

1) More problem in more subjects
2) Instructional videos / tutorials for instructors
3) Better interface for the instructor to query 

repository
4) Feedback rating from students and instructors
5) More hints for problems
6) Better interface for developers
7) Develop better Reflection / Short Answer 

Questions



Learning objectives of the presentation
by the end of this presentation you should be able to 

describe what the:

1) QRProblems look like from the student's 
perspective

2) help that is available for students who get stuck

3) terms “base-case”, PIN and rtn Code mean



Questions?



What Instructor does 
to use QRProblems



Instructor Selects Problems
Go to QRproblems.org/login



Filter Data Base and Preview Problems



Pick out the Reflection / Short Answer 
Questions for the Problem


