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/>
How to motivate/reward/assess
* In labs/assignments (formative)
—Record attendance
* Cheap but useless ?
—Sign off completed work
* Expensive - involves testing o

* |In tests/final exam (summative)

—Handwritten exams?

August 2014 Richard Lobb 5



U
l...

Written exams:
A good way to
examine

programming skills
?

August 2014

Question 9. [12 marks ]

The class Publication, below, is used in an object oriented hierarchy of publication types (books,
papers, articles, etc.).

class Publication(object):
def _ init__ (self, title, year, author):
self.title = title
self.year = year
self.author = author

def _ str_ (self):

return "Title: " + self.title + "\n" + \
"Year: " + self.year + "\n" % \
"Author: " + self.author + "\n"

Write the Book class, which subclasses Publication, adding string instance variables for publisher
and genre. Only _init__and _ str__ methods are needed. For example,

>>> b = Book("The Magus", "1966", "John Fowles", "Little Brown", "Novel")
>>> print b

Title: The Magus

Year: 1966

Author: John Fowles

Publisher: Little Brown

Genre: Novel

END OF EXAMINATION

Richard Lobb
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To repeat

* How do we authentically assess
programming ability?

—In labs
—In assignments

—|n exams
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A
/> The Solution: CodeRunner

www.coderunner.org.nz

. A Moodle question type
. Inspired by Nick Parlante's codingbat.com site
. “Grades” program code

. Instant feedback

. Uses adaptive mode
. Students can fix and resubmit for a small penalty

DEMO: http://quiz.cosc.canterbury.ac.nz/mod/quiz/view.php?id=1026
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Question 2

Incorrect

Mark 0.00 out of
1.00

v Flag question

£ Edit question

Write a Python function squares(n) that returns a list of the squares of all integers from 1 to n inclusive. Returns the
empty list if n < 1.

For example:

Test Result
print (squares(5)) | [1, 4, 9, 16, 25]
Answer:
1 def squares(n):
2 return [1 * 1 for 1 in range(n)]
Check
Test Expected Got
% | print(squares(5)) [1, 4, 9, 16, 25] [o, 1, 4, 9, 16} X
¥ | print (squares (1)) [1] [0} X
¥ | print (squares (7)) (i, 4, 9, 16, 25, 36, 491 |0, 1, 4, 9, 18, 25, 36] | X
print (squares (0)) [1 []
print (squares (-10)) | [] []
¥ print(squares(2)) [1, 4] [0, 1] X

Some hidden test cases failed, too.
Your code must pass all tests to earn any marks. Try again.

Richard Lobb
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“senver Question 2 Write a Python function squares(n) that returns a list of the squares of all integers from 1 to n inclusive. Returns the
> Cormect empty list if n < 1.
Mark 0.90 out of For example:
1.00
Test Result

¥ Flag question

print (squares(S)) | [1, 4, 9, 16, 25]
£ Edit question

Answer:
1 def squares(n):
2 return [1 * 1 for i in range(l, n + 1)]

Demo 1.2
Green ticks

@ Check

Test Expected Got
« | print (squares(5)) [, 4, 9, 16, 25] [, 4, 9,
« | print (squares (1)) [11 [1]
« | print (squares (7)) [, 4, 9, 16, 25, 36, 49] | [1, 4, 9,
«/ | print (squares (0)) [] []
« | print (squares(-10)) | ] []
print (squares(2)) i, 4] i, 4
Passed all tests! .~
Marks for this submission: 1.00/1.00. Accounting for previous tries, this gives 0.90/1.00

25]

49]
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/> JOBE sandbox

 The preferred sandbox is JOBE (“job engine”)

— See https://github.com/trampgeek/jobe
— Other sandboxes are:

* RunguardSandbox

} Run jobs on Moodle server
* LiuSandbox

* JOBE processes job requests via a RESTful
interface

 Runs on a separate firewalled machine

* Limits memory, CPU usage

August 2014 Richard Lobb 13



A
/> What sort of questions?

* Built-in Languages:

— C (C++), Python2, Python3, Java, Matlab,
Octave, JavaScript, PHP

* Built-in question types:

— Write a program, write a function/method,
write a class (Java)

* Custom question types:
— Unlimited

Demo authoring interface
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/>h Demo 2.1 Select CodeRunner question

~ |

' Choose a guestion type to add

%25 Calculated
CodeRunner: runs

2 Calculated multichoice student-submitted
E$ Calculated simple code in a sandbox

. CodeRunner

=% Embedded answers (Cloze)

[] Essay

e Formulas

$-3 Matching

$= Multiple choice

¢4 Numerical

373 Random short-answer
matching

=4 Regular expression short
answer

= Short answer
e+ True/False

(2 Description

Next Cancel

August 2014 Richard Lobb
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Demo 2.2 CodeRunner question (sub)type

v Coderunner question type

Question type (@)
Answer box ()

Marking @

+ General

Category
Question name*

Question text*

m

d Java_method
1 java_program

python3 v

Undefined
c_full_main_tests
c_function
C_program
clojure
java_class

matlab_function
octave_function

thon2
ython3

python3_ideone
python3_pylint

Paragraph «

Adding a CodeRunner question®

| Customise

5 100 v Use ace

ng Penalty regime

Template debugging

August 2014
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Demo 2.3 Write the question, set the penalties

v General

Question type @)

Answer box (%)

Marking @

Category

Question name*

Question text*

python3 M _J Customise _J Template debugging
Rows 10 Columns 100 @ Use ace
@l All-or-nothing grading  Penalty regime 0. 10. ... -
Show more...
Default for Demo (11) M

Demo cube function (python3)

5 || Paragraph « || B | J || = | i= SERC: RN

Write a function cube(n) that returns the cube of its parameter n | -

Path: p

August 2014
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Demo 2.4 Write the tests

v Test cases

Test case 1 print (cube (-2))
Standard Input

Expected output -2

Row properties: I ¢4 Use as example Display Show

Testcase 2 | print(cube(4))
Standard Input

Expected output 64

Row properties: Use as example Display Show

v

v

Hide rest if fail

Hide rest if fail

Mark 1

Mark 1




23 Demo 2.5 Preview it

Preview question: Demo cube function (python3) - Google Chrome

[ quiz.cosc.canterbury.ac.nz/question/preview.php?id=13084&cmid=1026&behaviour=adaptive&correctness Q

B

Preview question: Demo cube function (python3)

Question 1 Write a function cube(n) that returns the cube of its parameter n.

Not complete For example:

Marked out of 1.00

Test Result

print (cube(-2)) | -8 ‘

Answer:
1

August 2014 Richard Lobb 19



Info

interleaved
with ....

Questions
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= From lab quizzes to lessons

Nested Loops

The body of a loop can be any sequence of Python statements, including other loops. A loop within a loop is called a nested loop. These arise
naturally when we process data that itself has a nested structure. One particularly common example of this is where the elements of a list are
themselves lists, called a "list of lists". This structure is often used for representing a table or grid of data, such as in a spreadsheet. The main
list contains one entry for each row of the table, and each of those entries contains a list of all the columns within that row.

For example, a completed game of noughts and crosses might be written as
game = [ [* ', 'O', 'X"], [" ', 'X', '0O'], ['X', "', '0']]
or, more readably, as
game = [

[, '0n, X',

S S

S |

Write a function get_column (game, col num) that takes alegal 3 x 3 game of noughts and crosses as explained in the earlier question
and returns a 3-element list containing the values from column number col_num, top to bottom. You may assume col_numis in the range 0
to 2 inclusive. [Hint: you will have to build the return value by looping over the rows. picking out the required element of each row.]

For example:
Test Result
columnl = get column([['O', 'X',
print (columnl)

0l2 = get_column([['O"', 'X', 'O'], ['X', " ', ' "], ['X', " ', " '1]l, 2) o', vy, ']
rint (col2)

Check

DEMO

20




/> Customised questions

* |f the default question types aren’t sufficient:

— Click customise to see more options

— Can now edit:
* Time and memory limits
* Templates
e Grader (exact, approximate, regular expression, ...)

* Other runtime parameters

August 2014 Richard Lobb
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AO Demo 3.1: The template

~ Coderunner question type

Question type (%)
Answer box (%)

Marking @

+ Customisation

Template (%)

Grading (@)

Result table (%)

c_function v ¢ Customise
Rows 10 Columns 100 ¥ Use ace

¢ All-or-nothing grading  Penalty regime 0. 10. ...

Show more

#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>
#include <string.h>
#include <stdbool.h>

{{ STUDENT_ANSWER }}

int main()

{{ TEST.testcode }};

return 0;

Exact match v

¥ test ¢ stdin ! expected ¢ got

Template debugging

L) mark

August 2014
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Y Demo 3.2: Advanced Customisation

/>

+ Advanced customisation

Prototyping (@ |5 prototype? No Y Question type c_function

Sandbox (%) DEFAULT Y CPU time limit (secs) MemLimit (MB) Other

Language (3) C

Combinator (%) ¢ Enable combinator  Test splitter (regex) [#<ab@17943918#@>#n|ms
#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>
#include <string.h>
#include <stdbool.h>

#define SEPARATOR "#<ab@17943318%E>F"

{{ STUDENT_ ANSWER }}

int main()
$ for TEST in TESTCASES %
{{ TEST.testcode }};

{% if not loop.last Filprintf("%s\n", SEPARA
{$ endfor %}
return 0;

August 2014 Richard Lobb 23
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Demo 3.3: Example

>h
/ Template (%)

include <stdio.h>

int main(void)

STUDENT ANSWER }}

-

Point p = {10, 2

printf("p = (%3d, 3d)\n", p.X, p.V):

~ 1
s
“ir

Write code to replace the line marked *** YOUR CODE GOES HERE *** in the program below so that
it compiles correctly and outputs the line

August 2014

p = (1@, 20)

Paste ONLY the extra bit of code, not the whole program, into the answer box.
#include <stdio.h>
// *** YOUR CODE GOES HERE ***

int main(void)

{
Point p = {1@, 20};
printf(“p = (%d, %d)\n", p.x, p.y);
}
Answer:
1 typedef struct peoint_s {
2 int x;
3 int y;
4 } Pointﬂ
Check
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/> Checking program style

* To do this properly does need a human

* But style checking software can help a lot

— Can check Python3 style with python3 pylint
guestion type

— A custom matlab question type checks code is
all in small functions

August 2014 Richard Lobb
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> Example pylint output DEMO

Write a python3 program that uses the inpuf{) function to read a person’s name from "standard input” (e.g. the keyboard). and then prints a two-line "Welcome to
CodeRunner” message incorporating that name as shown in the example table below. Note the full stops at the ends of both lines.

The program must be pylint compliant.

For example:

Input Result

Angus McGurkinshaw | Nelcome to CodeRunner, Angus McGurkinshaw.

May the force be with you.

Pope Pius IX Welcome to CodeRunner, Pope Pius IX.

May the force be with you.

Answer:
1 name = input()
2 print("wWelcome to CodeRunner, " + name + ".")

3 print("May the force be with you")

Check

Input Expected

¥ | Angus McGurkinshaw | Welcome to CodeRunner, Angus McGurkinshaw.

May the force be with you.

August 2014

Richard Lobb

Got

pylint doesn't approve of your program X
LR R B B B B 8 5 8 & 8 Module source

C: 1, 0: Missing module docstring (missing-
docstring)

C: 1, 0: Invalid constant name "name" (invalid-
name)

26
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/>~ Advanced CodeRunner

* Question template code can do grading as well

* Used e.g. for the following:
— Students submit an entire compiler

— Students submit textual description of Finite State
Machine (FSM)

— Evaluating student-written web sites

August 2014 Richard Lobb 27



/>~ The UC CSSE Quiz Server

o Comprised of:

. 8-core Moodle front-end
- dual-core mysql database back-end
. 4-core JOBE server

- Can handle ~80 C or Python submissions/
minute

o Response times less than about 4 secs

August 2014 Richard Lobb 28



= Moodle mid-semester tests

- Randomised
- 18 questions

. 2 from each lab

. 2 from each drill quiz
. etc

- Instant feedback
- No marking :)

Several programming courses have used such tests for several years.

August 2014 Richard Lobb 29
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2 Final Exams

 We're moving to on-line final exams for our
introductory programming course
— Pilot study in summer school (20 students)
— Second-semester (200 students) this year
 Single sitting, not randomised
— First semester (450 students) next year
* Will need multiple sittings (2)
 Randomised test? Same test, back to back?
* An Indian colleague reports using a
CodeRunner final exam with 750 students!
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>~ Summary: student benefits

* Highly motivating

* Usual development tools available in tests

— Editors, compilers etc
* Authentic and consistent marking
* |nstant feedback

— Confidence to proceed after a correct answer
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Summary: teacher benefits

* Motivated students
e Efficient
e Authentic assessment

Richard Lobb
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= Some student quotes

“Great that the labs were not assessed so the tutors can help you with
any problem instead of spending the time to mark work.”

“The online lab quizzes are also really good at getting you to think
about how stuff actually works. | enjoy getting instant feedback from
them.”

“Instant quiz servers are great! Immediate test marks are awesome!”

“You can't get much more prompt results than the lab quizzes
supply!”

“The on-line quizzes and assignments gave immediate feedback on
how | did. No waiting.”
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