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BACKGROUND

GAMIFICATION

STUDENT ANALYSIS

 We have developed an online, open-source

system to administer course materialst:
 Homework assignments,

« Lab safety training quizzes,

 Course surveys,

« Simulated laboratory experiments.

HOMEWORK SYSTEM

* Variables in the homework assignments have

randomized values and units to reduce cheating.

 Homework assignments are automatically

graded and allow students multiple attempts.

* This helps reduce the grading commitment on
Instructors and allow students to correct
misunderstandings as early as possible.
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« Students are able to obtain “experience” and

“level-up” on the website:

« Completing homework assignments,

« Solving for unknowns on the simulations,

« Completing lab equipment training quizzes.

« Students can obtain awards on the website by
performing exceptional relative to their peers.

* Preliminary results have shown that students
enjoy the awards and some solve unassigned
homework problems in order to gain as much
“experience” as possible.
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EDUCATIONAL DATA MINING

« We have added real-time educational data
mining functionality to provide both instructors

and students with student usage statistics.

« Students see, on average, how students in the past
have performed and how much time it took them to
complete homework problems.

 Instructors see when students submit their
assignments and how well they are performing.

* We have found many pedagogical insights from
analyzing the simulations usage data.
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* Performed multiple regression methods to
students’ unbiased” final grades and used cross-

validation to determine their accuracy:
 Number of correct and incorrect attempts,
« Total time and active time spent,

* Primary internet browser,

« Percentage of attempts on campus,

« Student gender.
1 T ——

Bayesian Horseshoe
095+F o Nonnegative Garotte
| Lasso Regression
Ridge Regression

09F 5
Q
= o
2 085t
o o
t ..-'
Q
— 08ro .
Qo .
I
€075+ o
S
Z '

07T AT TN DI DI DI TN DI EC L DI DD DD T DD DI DI D DD DI DD D 18 R

i ] : 655){:.
065
S TR X T W
10 10 10 10 10 10 10

Scaled Penalty Parameter

* Found that completing the homework Is the
largest predictor of their final grade.
 Women performed better than men. (P=0.031)

FUTURE WORK

* Augment homework system to provide students
with hints and tailored feedback.

 Add automated interventions to the simulations.

 Provide user and instructor tutorials.

* Develop a homework generator interface.
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