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Automated checks
Spring 2017 - formative assessment are being unit tested.
Advantages

Handle increasing student numbers (peaked around 500.)
Students get immediate feedback.
More thorough than students.

I.e. all code paths.
Additional checks.

I.e. memory leaks.
Summative assessment still done by exam, MCQs and coursework.

Unrealistic environment.
Academic offences.
Workload issues.
Started looking for solutions for summative assessments.
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Summative platforms
Range of possible providers.

Already using Codio for formative assessments.
Wasn’t possible to do secure assessments in 2017, but new featuressince.

Looked at HackerRank, TopCoder etc.
Deciding factor

Not technical or practical.
Regulations.

Cannot use 3rd party systems.
Don’t understand this since we do use Turnitin etc.

Benefits to integrating it into the existing University platform.
Just a new question type in Moodle quizzes.
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Coderunner

Details of the task
Example test cases

Can pick which ones
Multi submission penalty regime
Student submission area

Syntax highlighting
Can preload the box
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Coderunner
Pre-check/check buttons

Pre-check runs a subset oftests, no penalty
Check runs all the tests, startincurring penalties

Test results
Passed/failed
Expected result/received result

Hidden tests
Students don’t see them duringthe test
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Example summative results 2018/2019
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Lessons learnt
Expected that students would try and game the tests but level wassurprising.

For example, don’t have questions that return booleans.
Have hidden tests, otherwise students hard code the answers.
Wide range of innovative (probably accidental) ways to break the tests.

I.e. return statements that mean the tests don’t run.
Real question (trimmed down).

Write a function called is_teenager.
One integer argument representing a persons age
Return true if a teenager, false otherwise.
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What we are expecting
bool is_teenager( int age )
{

if( age < 13 )
return false;

else if( age > 19 )
return false;

else
return true;

}

bool is_teenager( int age )
{

return age >= 13 && age <= 19;
}

What we are getting
bool is_teenager( int age )
{

return true;
}

Passes half the function call tests.
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Partial Credit
Careful design of questions is important and excessively detailed tests.

Proportion of students will fail at each requirement.
I.e. Syntactically correct but wrong code.

E.g. If asked to declare a function
Not a function
Wrong name
Number of arguments
Wrong parameter types
Wrong return types
Print, not return
Behaviour wrong
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Languages
We are using Coderunner to evaluate Python3 and C++14 code.Other languages are supported; Java, PHP, JavaScript, Octave
Python

Good code introspection tools.
As long as student response is syntactically correct then tests run.

C++
Errors that would be runtime in Python are syntax issues in C++.

Prevent compilation.
Tests don’t run, no marks at all.

Can be worked around.
Come talk to me for details.



Codio

David Croft &
Matthew
England

The story forfar...
Looking forsummativesolutionsWhyCoderunner?
Results
Lessonslearnt
Conclusions

Simplified C++ introspection example
template<typename T>
std::string func_test( T *f, int arg ) {

return "Not a function";
}

template<typename R, typename ...Args>
std::string func_test( R (*f)(Args...), int arg ) {

return "Incorrect number of parameters";
}

template<typename R, typename A>
std::string test_function( R (*f)(A), int arg ) {

return "Incorrect parameter type";
}

bool func_test( bool (*f)(int), int arg ) {
return (*f)( arg );

};

cout << boolalpha << func_test( &is_teenager, 10 ) << endl;
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Conclusions

Automatic assessment of summative programming tasks is possible.
Assessment development time is significant.
Partial credit is important.
Language makes big difference to development.
Students need opportunities to get used to assessment approach.
Does produce differentiation based on ability.
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Any questions?
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