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Context

Organization/schedules
● 28h in large group (100 studentes)
● 22h in small group (25 students)

Course on Statistics at:
● Sanitary biology degree, 1st term
● Biology degree, 3rd term



  
* in our department

Masterclasses (large group)

Computer labs (small group)

Seminars (small group)

What we use to do? What is usually done*



  

What we use to do? 

 Students (most of them):
● Proceeded mechanically – menu oriented thinking
● Lack of intuition on key concepts – no experimentation

 We, teachers, (sometimes) felt 
● Poor use of technology
● What about good students?
● Slightly unsatisfied, bored

 Academic performance was good and not everything was wrong...
...BUT...there was room for improvement 



  

Inspiration from

Confessions of a converted lecturer
Eric Mazur (physician, Harvard University) – Peer instruction



  

What to do instead?

Students learn, we do not teach
● But we can promove learning situtions

Programming must be a compulsory skill in science
● Compute the solution is part of the solution
● We prefer free software → 

….but we were a bit worried

Learning enhanced by experimentation
● Reproducibility
● Interactivity



  

We 

● Perform live simulations with R scripts 
(additional file central-limit-theorem-UNED-hospitalization-time.R)

● Intuition gained from interactive tools 
(Cap06-InterpretacionIntervalosConfianza_n.ggb)

Backed by
● Blog + lecture notes (→ blog + book)

large groups
What to do instead?

http://www.postdata-statistics.com/
http://www.postdata-statistics.com/


  

small groups

At the computers room

● Reproducible tutorial, docs...

       

What to do instead?



  

small groups

At the computers room

● Reproducible tutorial, docs...

● Auxiliary templates
       instead of menus

What to do instead?



  

small groups

At the computers room

● Reproducible tutorial, docs...

● Auxiliary templates
       instead of menus

● A handful of free tools: 
R, Calc, GeoGebra, 
WolframAlpha, Wiris

What to do instead?



  

ExamineR – test yourself

Quizz script



  

Based on the exams(1) package 

● Easy generation of quizzes

● 157 (and growing) randomly generated questions covering the program

● Github repo ExamineR

(1) A. Zeileis, B. Gruen, F. Leisch, N. Umlauf, D. Ernst
https://cran.r-project.org/web/packages/exams/index.html

ExamineR – test yourself
What to do instead?

https://github.com/PostDataStatistics/ExamineR


  

ExamineR – test yourself

Question generation



  

ExamineR – test yourself

Question generation



  

ExamineR – test yourself

Quizz script



  

Script
StudentR



  

Results – conclusions – ideas

● Rather natural use a programming language in masterclasses
Simulations ↔ experiments  enhance intuition and understanding

● “Recycle” through internet talks and open courses

● Many students use templates as menus
● Quite a lot students write/share their own scripts
● Some students search for “advanved” packages

● No dificulties with scripts
● Templates & reproducible documents
● We share code chunk with students
● Reproducible mistakes
● Close to real work

https://www.google.es/webhp?hl=es&sa=X&ved=0ahUKEwjqs_CM-vLNAhWDvhQKHeltB88QPAgD#hl=es&q=r+sum+columns+by+group


  

Results – conclusions – ideas

● Students get used in open source software 



  

● We have fun at lessons and feel satisfied

● Help those who want to "go further" 
do not harm those that just want to pass the course

Results – conclusions – ideas

● Measure performance
● Assais coordinated with other courses
● R based degree capstone project

Ongoing work
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