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Problem
CS 1 issues:  
◦ High student stress

◦ Student dissatisfaction

◦ Academic dishonesty

◦ Low grades 

◦ High non-passing rates

~ 30% non-passing rate 
over the past 30 years
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Mean Percentage of Non-Passing Students in CS1

~18%

~55%

~28%



Goal
Improve the student experience  
◦ Improve satisfaction & happiness

◦ Without worsening performance

Problem: Weekly programming assignments  
◦ Large part of the students’ experience

◦ Key source of issues – student struggle/fear
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Wk 6 Program: Authoring assistant

(1) Prompt the user to enter a string of their choosing. Store 
the text in a string. Output the string. (1 pt)

(2) Implement a printMenu() method, which outputs a menu 
of user options for analyzing/editing the string, and returns 
the user's entered menu option. Each option is represented 
by a single character.
If an invalid character is entered, continue to prompt for a 
valid choice. Hint: Implement Quit before implementing other 
options. Call printMenu() in the main() method. Continue to 
call printMenu() until the user enters q to Quit. (3 pts)

(3) Implement the getNumOfNonWSCharacters() method. 
getNumOfNonWSCharacters() has a string as a parameter 
and returns the number of characters in the string, excluding 
all whitespace. Call getNumOfNonWSCharacters() in the 
main() method. (4 pts)

(4)…(5)...(6)...(7)...

Traditional approach
One-large program:
◦ One-large assignment each week

◦ Teach many concepts

◦ Multiple parts

◦ More text

◦ Larger solution size
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Our solution - MSPs
Many-small programs  
◦ Multiple small programs each 

week

◦ Teach one specific concept

◦ Short

◦ Minimal text

◦ Smaller solution size

◦ Total time about same (~3.5 hrs)
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Benefits
◦ Less intimidating

◦ Simpler labs build confidence

◦ Pivot if stuck

◦ More practice

Made possible by program auto-grader 
(with easy web-based creation so any 

instructor or TA can create/modify)
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MSPs - prompt
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MSPs - solution
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MSPs – lines of code (LOC)
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Average LOC: 34
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Min LOC: 9 Max LOC: 90

wk1 wk2 wk3 wk4 wk5 wk6 wk7 wk8 wk9

MSPs per week

LO
C



MSPs – test cases
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Test cases:  
◦ 10 points per MSP

◦ Input/output tests

◦ Unit tests



Experiment
CS 1 course at UCR during Spring 2017; 10 week quarter

2 sections; 166 students
Instructor 1

No collaboration
Programming assignments: 25%, Midterm: 20% 

1 section; 77 students
Instructor 2

Yes collaboration
Programming assignments: 15%, Midterm: 30% 
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Same online textbook
Same topics taught each week

Same midterm & final



Methods
Student surveys (“Stress survey”)
◦ Ask students about their experience

◦ Given week 8 of the quarter

◦ 18 questions: Strongly agree (6) to Strongly disagree (0)

◦ Bonferroni correction: Conservative interpretation of
p-value

Student outcomes
◦ Participation, Challenge, and Programming Activities, Midterm, Final, Total grade

◦ Bonferroni correction
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Results – Experimental group indicated 
better student satisfaction
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*Note these questions are not presented in the same order they were given to the students



Results – Experimental group did not 
perform worse – in fact, did better
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Conclusion – MSPs improved the 
students’ experience
Students are happier

Student performance did not worsen
◦ In fact performed better
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Additional work: One-year results, CS2 performance, MSP variations
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