
June 2009, ICDE World Conference on ODL and DE SEM – Study Success - QM 1

Structural equation modelling of factors affecting 
success in Students performance in ODL Programs: 

Extending quality Management Concepts 

Per Bergamin & Simone Ziska

www.ifel.ch

per.bergamin@ifel.ch

simone.ziska@ifel.ch



June 2009, ICDE World Conference on ODL and DE SEM – Study Success - QM 2

Basic & applied research in a   
interdisciplinary Team

directiondirection UsabilityUsability

Quality &Quality &

Media literacyMedia literacy
LearningLearning

strategiesstrategies

Foundation      2006

Fields of research 

Flexi



June 2009, ICDE World Conference on ODL and DE SEM – Study Success - QM 3

Applied output of our 
research in the field of learning strategies 

Enhancement of the quality management of learning 

environments within four scopes: 

(1) by giving the students feedback and advice to initiate reflexion to their 

learning strategies, 

(2) by sensitizing tutors towards the learning patterns used by the students, 

(3) by using the results for the training of tutors and advice for learners, 

(4) by also using them for adaptations of the learning environment.

Research based quality management as a valuable alternative to 

quality assurance by  tradition evaluation methods
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One of the projects

Finding factors of learning performance in ODL Programs with 

technology enhanced learning environments

Perspective of observation

Content
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Community

(Bergamin & Brunner-Amacker, 2007)
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Relationships between learning patterns 
and success in learning performance
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Relationships between learning patterns 
and success in learning performance

Several findings in the research of learning strategies show: 

e.g.

(1) Correlations between learning performance and  effort management and 

the use of monitoring strategies (Schiefele, 2003)

(2) Monitoring strategies are a predictor for learning performance as well as 

using selfevaluation or observation methods to register learning strategies 

(Jamieson-Noel & Winne, 2003)

(3) Cluster analysis show that good learning performance can be achieved by 

extensive or humble use of learning strategies this means different 

„configurations“ of learning strategies lead to good performance 

(Streblow & Schiefle, 2006)

… but is also to state that the actual state of the art of research shows still 

rather heterogeneous results 
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Our model to predict learning 
performance
Due to the greater amount of control and more flexibility of learning resources in time 

and space (Bergamin & Brunner-Amacker, 2007; Schulmeister, 2006) we propose for 

university ODL Scenarios that learning strategies which concern meta-cognitive 

control and the “management” of internal resources lead to higher correlations to 

successful learning performance compared to cognitive or resource based learning 

strategies. 

Flexibility of learning 

environments

Learning strategies
Learning

performance

Motivation etc.
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Measuring flexibility

§ Numerous concepts of flexibility in learning (a.o. Van den Brande, 1994; 

Collis, Vingerhoets & Moonen, 1997; Hart, 2000, Ling et al., 2001) 

§ Postulation of flexibility in time and space of e-learning environments 

compared to traditional learning environments as an advantage (Seufert & 

Mayr, 2002; Schulmeister, 2006)

§ One instrument with 8 items and two factors (course & program) to record 

flexibility (Arbaugh, 2000)

§ Our literature analysis showed 22 dimension which can be clustered to 7 

categories 

§ Decision to develop a questionnaire which takes all clustered dimensions 

in account
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Categories and dimensions of the 
flexibility of learning environments

categories dimensions
time - time of learning

- duration of learning

- teaching time

- pace of learning

space - delocalisation

methods - learning place

- learning material 

- language

learning styles - individual work vs. group work

- on campus study, online-study, self-study

- learning strategies

content - choice of topics

- orientation of topics (theoretical, practical)

- focus of topics

organisation & 

infrastructure

- combination of study, work, family

- communication between student and teacher

- information and communication technology

- technical infrastructure

- logistics of learning material

requirements - entry requirements

- forms of examination

- time of examination
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Procedure & evaluation method

§ Survey 

» Questionnaire of 42 items

§ Time

» December 2008 to April 2009

§ Sample:

» 586 Students 

» 309 students in a tradition university program of the university of Berne

» 277 students of ODL- Program of the Swiss Distance University & the Swiss 

Distance University of Applied Sciences

§ Evaluation

» Principal component analysis with varimax rotation to find the relevant factors

» Cronbachs α to evaluate the reliability of the relevant factors

» t-Testing to find evaluate the difference between groups
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Questionnaire

Not true

of me

Rather not

true of me

Partly / 

partly

Rather true

of me

Very true of 

me

There is no access to the learning 

content of previous semesters
O O O O O

It is possible to contact tutors 

anytime 
O O O O O

§ Items with a semantic differential
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Results

Organisation & 

Communication

Time

SpaceContent

Learning

styles

Requirements

Methods

6 items

Time

Content

4 items

Organisation & 

Communication

3 items

Time

Content Teacher

contact

Statistical

analysis

Theoretical

analysis



June 2009, ICDE World Conference on ODL and DE SEM – Study Success - QM 13

Results

Distance learners Traditional learners Total sample
56% 49% 52%

Explained variance (principal component analysis, with varimax rotation)

Flexibility of time Flexibility of teacher 
contact

Flexibility regarding 
the content

Distance learners α = .82 α = .70 α = .56

Traditional learners α = .74 α = .70 α = .57

Total sample α = .78 α = .71 α = .57

Flexibility of time Flexibility of teacher contact Flexibility regarding the content
Not sign.  p = 0.05 Sign. p = 0.001 Sign. p = 0.01

Higher scores distance learners Higher scores traditional learners

Reliability of the factors (Cronbachs α)

Difference between the groups of distance learners & traditional learners (t-Test)
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Other Variables

Learning strategies

Age

Situation of Live

Work

Prior knowledge

Learning 

performance

Flexibility of  learning 

environments

Next steps
Structural equation modelling (SEM)  & taking other variables in account

Motivation
Time planning
Concentration

Anxiety
Perception of essentials
Information processing 

Exam strategies
Self control

M 1
M 2

M 3
M 4

M 5
M 6

M 7
M 8
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Other 

Variables

Learning 

performance

Learning strategiesFlexibility of learning 

environments

Next steps
Mediation effects & operationalization of learning performance

Motivation
Time planning
Concentration

Anxiety
Perception of essentials
Information processing 

Exam strategies
Self control

M 1
M 2

M 3
M 4

M 5
M 6

M 7
M 8
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Quality management?

Practical output of the research

§ Establishment of a quality framework:

» Seminar to learning strategies for students

» Seminar for tutors to the assessment of learning strategies and methods of 

reflexion with the students

» Workshop for course designer to develop standards & implement tools
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Thank you for your attention.....


