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Introduction

● Within the context of ICT-based and math-
related education, the academic community has 
shown great interest in the role and importance 
of social and individual constructivism (Von 
Glasersfeld (1987), Erick Smith (1999), Eggen 
and Kauchak (2001)) and its implementation in 
statistics education in particular (Nyaradzo 
Mvududu (2003))



  

Questions

● How do instructional strategies that support 
student knowledge construction address the 
needs of all students?

● Is it possible to introduce social interaction and 
knowledge construction in a statistics course 
with a large student population? (>100)

● What are the relationships between learning 
attitudes, gender, learning experience, and 
exam performance in such a constructivist 
course?



  

Course description

● Time Series Analysis:
– Regression models of time series

– ARIMA (Box-Jenkins) models:
● Frequency and time domain
● Seasonality, outliers, robustness issues
● Simulation techniques

– Granger causality & transfer function models

● Compulsory course in Master programme



  

Student Population

● #Active students = 137
● #Female students = 77
● #Male students = 60



  

ICT Learning Environment

● Online statistical software 
(http://www.wessa.net)

● Learning environment 
(http://www.moodle.org)

● Wordprocesor, Spreadsheet
● Online databases 

(http://www.belgostat.be)

http://www.wessa.net/
http://www.moodle.org/
http://www.belgostat.be/


  

Lectures

● 13 weeks (semester)
● Week 1: Introduction (explanation) + workshop 

assignment
● Week 2-12: Workshops + Peer Assessments
● Week 13: Final Exam (multiple choice)



  

Workshop cycle

● Day(t): 

– Workshop 1 assignment + explanation
● Day(t+7): 

– due date (Workshop 1: electronic submission in Moodle)

– tutor explains about common mistakes + provides several 
solutions

– Introduction for Workshop 2
● Day(t+14):

– Deadline of Peer Assessment (about WS 1)

– Due date (Workshop 2)

– etc...



  

Peer Assessment

● Is a constructivist learning activity - not a real 
evaluation tool

Final scores are computed as follows:

Final Score = max[0.25*PAscore + 0.75*Examscore, Examscore]

● Is fully supported & managed by Moodle



  

Exam

● Multiple choice questions (Yes/No): students 
have the option to explain their answers

● Questions require the student to examine an 
appendix with computer output of statistical 
(time series) analysis. The appendix has about 
20 pages.

● Duration 90 minutes
● Students were allowed to use their books, and 

workshop print-outs



  

Exam Scores (Test Scores)



  

Connected and Separate ways of 
knowing

● Separate:
– Objective

– Debate

– Competitive

● Connected:
– Empathy

– Relationship

– Collaboration

Attitudes Towards Thinking and Learning Survey 
(as implemented in Moodle) was used to measure 
connected/separate learning attitudes.



  

Connected/Separate Index



  

Gender and attitudes

● There seems to be a strong relationship 
between gender and learning attitude (X² test, 
sign. at 1% level)

● Male students are connected or separate 
learners. Female students are almost always 
connected.



  

Peer Assessment

● PA score = w(1)S(r) + w(2)S(a)



  

Test Score = f(early WS, late WS)

● Female students ● Male students



  

Constructivist Learning Experience

● Constructivist On-Line 
Learning Environment 
Survey (COLLES)



  

Kendall's tau correlations



  

Relationships

Gender

Attitudes Test Scores

Experiences

Peer Assessment



  

Problems

● Students are unable to reproduce results of 
peers. Therefore:
– Collaboration & Peer Assessment is difficult

(consumes a lot of time)

– The educator only sees the output (there is no 
information about the learning process)

● Students are unable to reuse previously made 
computations. Improvements are only possible 
if they restart from scratch.



  

Solution (Future Research)

● Development of a Compendium Platform
(funded by K.U.Leuven Association).

It allows anyone with a internet connection to:
– Do statistical computing (no installation!)

– Archive computations for reference purposes

– Communicate about computations

– Reproduce computations

– Reuse computations 



  

Compendium Platform

● A Compendium is an electronic collection of 
text, data, and software that allows the 
reader/user to replicate and reuse the science 
that is described.

● This system empowers users to:
– Collaborate in scientific research

– Evaluate learning processes

– Disseminate research results



  

Demo (screenshots)



  

Demo (screenshots)



  

Demo (screenshots)



  

Demo (screenshots)



  

Invitation

● Feel free to contact us if you are interested to:

– join in our research

– test and use the Compendium Platform for the purpose of 
education or research

● Integration of tailor-made Compendia-based (constructivist) 
workshops in education

● Joint research:

– Relationships between: 

● Learning Attitudes, Learning Experiences
● Usability, and other ICT aspects
● Test performance (measurable competences)

● International conference about the intersection of: ICT, Applied 
Statistics, and Education 



  

Contact

● E-mail: 

patrick@wessa.net
edvanstee@gmail.com

mailto:patrick@wessa.net
mailto:edvanstee@gmail.com

