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E-LEARNING-BASED COMPETENCE  
DEVELOPMENT IN LOGISTICS

Gaby Neumann, Michael Müller, Rudi Köhler

Abstract

The logistics field of knowledge and professional compe-
tence is highly multidisciplinary and complex but also con-
tinuously and very dynamically developing. This does not 
only require constant updating of educational program-
mes but also systematic training of logistics profession-
als in order to avoid or reduce professional competence 
gaps. Workplace learning amongst others in combination 
with e-learning methodology seems to be an appropriate 
way to support professional competence development in 
logistics, too. The paper presents some research aspects 
particularly related to logistics competence profiling and 
development and derives conclusions on nowadays com-
petence requirements with logistics professionals. This 
forms the basis for introducing a framework to help in 
specifying a person’s level of logistics competence, recom-
mending suitable learning units and supporting individual 
competence development as it results from the EU-funded 
lot4eng.com project. E-learning design to populate the 
lot4eng.com portal is discussed before lessons learned 
and conclusions on further work are derived. With this the 
paper wants to contribute to ongoing research on how to 
foster lifelong learning.

Zusammenfassung

Die Logistik ist ein hochgradig interdisziplinäres, komplexes 
Wissensgebiet und Kompetenzfeld, das sich kontinuierlich 
und sehr dynamisch weiterentwickelt. Dies erfordert nicht 
nur eine fortgesetzte Anpassung von Ausbildungsangebo-
ten, sondern auch die systematische Weiterbildung von 
Logistikern, um Defizite in der beruflichen Handlungskom-
petenz zu vermeiden oder abzubauen. Lernen am Arbeits-
platz, eventuell in Verbindung mit E-Learning, erscheint 
als geeigneter Weg, die Entwicklung von beruflicher Hand-
lungskompetenz auch in der Logistik zu unterstützen. Der 
Beitrag stellt verschiedene Ansätze für die Kompetenzer-
mittlung und –entwicklung speziell in der Logistik dar und 
leitet Schlussfolgerungen zu den heutigen Kompetenzan-
forderungen bei Logistikpraktikern ab. Dies bildet die Basis 
für einen Handlungsrahmen, der im EU-geförderten Pro-
jekt lot4eng.com entstanden ist und hilft, das logistische 
Kompetenzniveau einer Person zu spezifizieren, geeignete 
Lerneinheiten zu seiner Steigerung vorzuschlagen und die 
individuelle Kompetenzentwicklung zu unterstützen. Im 
Weiteren wird die Gestaltung von E-Learning zum Füllen 
der lot4eng.com-Plattform diskutiert, bevor Erfahrungen 
aus der Projektarbeit und Schlussfolgerungen für die wei-
tere Arbeit abgeleitet werden. Damit möchte der Beitrag 
die laufende Forschung dazu, wie lebenslanges Lernen un-
terstützt werden kann, anreichern.

I. INTRODUCTION

The need for education and training in 
logistics is widely accepted with indi-
viduals, companies and the academic 
world. To be in line with the ongoing 
rapid development of the logistics 
field of knowledge and practical ap-
plication, professional knowledge and 
skills need to be updated continuously 
by all those who

■ work in the field of logistics, or

■  work in other fields but need to take 
logistics aspects into consideration, or

■  want to or need to understand the 
logistics context from the technolo-
gical, economic, environmental, ad-
ministrative or social point of view.

Even initial logistics education proces-
ses at vocational and higher education 
levels must be part of these dynamic 
changes to enable their graduates to 
meet employers’ needs and perform 
well in a highly competitive and rapid-
ly changing market.

New forms of logistics education and 
training processes and new scenarios 
they are settled in are required to let 
logistics learning be as flexible as 
needed with respect to:

(i)  learners (in the widest sense), parti-
cularly in respect of their individual 
targets, motivations to learn, speci-
fic requirements and constraints,

(ii)  varying learning needs resulting 
from the learner’s targets, moti-

vations, requirements and con-
straints, e.g. scope and level of 
knowledge, particular skills, and

(iii)  appropriate learning resources 
developed and used in the form 
of units, modules and courses ful-
filling learning needs and helping 
learners to reach their required, 
established goals.

Due to the complexity and multidisci-
plinarity of the logistics field of know-
ledge and competence and because of 
the strong need for being capable of 
dealing with challenges deriving from 
changing situations which are always 
new or slightly different to prior expe-
rience at least, education and training 
in logistics must enable the learner 
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■  to bridge the traditional gap bet-
ween engineering and business ad-
ministration aspects of logistics, 

■  to efficiently get self-familiar with 
permanently arising new topics, 

■  to professionally act in a wide variety 
of knowledge areas, and 

■  to discuss with or even mediate bet-
ween experts from different know-
ledge domains.

In fact, technology cannot meet all of 
these challenges, but a proper design 
of the learning environment by com-
bining up-to-date technology with 
modern pedagogy can provide dis-
tinctive support. Rapidly developing 
information and communication tech-
nology, for example, has provided an 
ever-increasing variety of those e-lear-
ning scenarios. However, to let those 
virtual learning environments really 
enable high-quality learning proces-
ses in logistics, too, a fundamental 
change of pedagogic paradigms and 
a wide-span cultural shift are required 
at all levels of education and training. 
With this it is necessary to understand 
(and accept) that out more is expec-
ted of (logistics) learners and teachers 
operating virtually than within a 
traditional (classroom or) distance 
regime and this does not always suit 
all participants (Ryan and Woodward 
1998). So, it is extremely important to 
introduce learners (and teachers) to 
this new way (culture) of learning and 
teaching, including how to learn (and 
teach) within a virtual environment. 
For this, there is a general need to 
help learners understand their targets 
and constraints, to translate them 
into educational requirements and to 
configure personalized learning paths 
composed of available resources. This 
is the clue to achieve the required and 
intended improvement of knowledge, 
abilities and skills, to reach the indivi-
dual targets of the learning process in 
shorter time and better quality – no 
matter if we talk about formal educa-
tion scenarios (e.g. at universities) or 
informal learning and self-learning 
experiences (e.g. by professionals). 
The latter exactly represents the area 
of activity a European project suppor-
ted by the European Commission’s 

Lifelong Learning Programme was 
settled down in.

The lot4eng.com (Logistics Open 
Training for Engineering Compe-
tence) project brought together part-
ners from Poland, Italy and Germany 
who already collaborated in different 
previous projects which all aimed at 
supporting logistics professionals in 
improving their knowledge by use of 
multimedia and e-learning materials 
and web-based platforms. lot4eng.
com has been inspired by the short-
age of logistics engineers, which has 
already been and is yet to be faced by 
many countries across Europe. There-
fore, the objective of the project is to 
enhance engineering and managerial 
skills of employees at risk of develop-
ing a competence gap in the field of 
logistics (i.e. employees of logistics, 
manufacturing or distribution enter-
prises, and coaches, trainers or voca-
tional trainers in logistics). This is to be 
achieved by providing easy real-time 
access to high quality e-learning mate-
rials directly in the workplace (e.g. via 
an internet portal), almost immediate 
personalized support in real-life prob-
lem-solving (e.g. through a question-
based access to specific multimedia 
instructions), and clear understanding 
of personal competence deficits and 
training needs (e.g. based upon indivi-
dual competence gap analysis).

The paper presents some research 
background on professional compe-
tence development in logistics (Sec-
tion 2), analyses empirically gathered 
competence requirements in logis-
tics practice (Section 3), presents the  
lot4eng.com framework and platform 
for personalized logistics competence 
development (Section 4) and illustra-
tes respective e-learning design (Sec-
tion 5). Section 6 provides a summary 
and derives conclusions on lessons 
learned and future work.

II.  BACKGROUND AND RELATED 
WORKS

Competence as a term is being used 
in many different ways and contexts. 
The most important aspect here is the 
clear separation of what is understood 
by ‘competence’ from the other quite 
frequently used terms ‘knowledge’ 

and ‘qualification’. In the context of this 
paper ‘competence’ goes far beyond 
‘knowledge’ and ‘qualification’. Ac-
cording to the European Commission 
(2007) “competences are defined ... as 
a combination of knowledge, skills and 
attitudes appropriate to the context. Key 
competences are those which all indivi-
duals need for personal fulfilment and 
development, active citizenship, social 
inclusion and employment”. From this 
it becomes clear that knowledge forms 
just a basis for competence, whereas 
qualification typically refers to the out-
come of a particular formal training situ-
ation. This differentiation is particularly 
relevant when discussing about how 
to measure and assess an individual’s 
competence. The assessment of know-
ledge or qualification is typically subject 
to formalized, standardized assessment 
scenarios and examination. In cont-
rast to this (professional) competence 
becomes visible not until the ability to 
individually, creatively deal with more 
or less complex (daily or professional) 
situations was demonstrated and rela-
ted problems were solved purposefully 
and successfully (Neumann et al. 2005).

In the end, individual logistics compe-
tence is based upon a person’s know-
ledge, experience and ability to act in 
a self-organised and creative way. It is 
nothing to be achieved once and then 
remain forever, but it has to be subject 
to an ongoing individual development 
process in order to continuously improve 
knowledge, abilities and skills and raise 
the own level of competence.

A generic framework for systematic 
competence development in logis-
tics was proposed by Neumann et al. 
(2005). This model consists of four core 
elements (see Figure 1):

■  Situation analysis with respect to 
both the existing individual logis-
tics competence and a target com-
petence level fitting to the personal 
work and life environment, but also 
meeting competence requirements 
derived from company objectives.

■  Needs analysis and specification in 
view of the necessary competence 
development in order to achieve 
personal targets and company ob-
jectives.
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situation
analysis

training/learning 
activities

needs analysis & 
specification

assessment & 
evalution

ELA LOGISTICS COMPETENCE STANDARDS / ECBL CERTIFIC
ATIO

N

PE
RSO

NAL WORK / LIFE ENVIRONMENT + COMPANY OBJECTIVES

Fig. 1) Framework for systematic competence development in logistics (adapted from Neumann et al. 2005).

■  Identification of training/learning 
activities enabling to reach those 
targets by purposeful and success-
ful competence development.

■  Assessment and evaluation of com-
petence development activities 
in terms of both their success and 
their quality.

These core elements are to be under-
stood as ongoing process which is cy-
clically repeated at increasing levels of 
competence. Starting point and target 
function of each new loop is formed by 
the respective work/life environment 
in which a person self-recognises par-
ticular fields of competence showing a 
gap between current and target levels.

Precondition for implementing the 
framework is a set of appropriate meth-
ods and tools for competence assess-
ment. Here, commonly agreed profes-
sional standards like e.g. the Standards 
of Logistics Competence formulated 
by the European Logistics Association 
(ELA) provide an overall competence 
framework against which the European 
Certification Board for Logistics (ECBL), 
for example, examines and certifies lo-
gistics professionals at European level 
and beyond (ECBL 2004).

In addition to such kind of support 
for professional competence scanning 
and profiling another precondition 
for implementing the framework con-
sists in the availability of appropriate 
training and learning activities to be 
offered to those who want to close 
a competence gap or simply want to 
be prepared for future. Training and 
learning might either belong to formal 
education and training programmes 
or be part of informal training and self-
learning. Especially, the latter ways of 
learning and training outside a fixed, 
pre-defined and exactly scheduled 
framework are of growing importance 
since lifelong learning has become 
one of the key requirements in society 
and economy. Here, professionals and 
companies face particular challenges 
in both accepting the need for lifelong 
learning (or even better showing the 
wish for it) and providing or using op-
portunities for really “living” lifelong 
learning. The question is to what ex-
tent logistics professionals and com-
panies already implemented this into 
their processes and activities.

Taking a closer look at activities rela-
ted to any kind of training they often 
need to be considered quite time-con-
suming due to the large number and 

volume of available training material 
(Blümel et al. 2004). In contrast to this, 
time resources for attending classroom 
training or using e-learning during or 
after working hours are often limi-
ted. In the end, many employees lack 
further training and therefore do not 
improve their abilities to perform well 
at the changing labour market. On the 
other hand, limited real-time access to 
necessary information resources in the 
work place does not only hinder lear-
ning and competence development 
with the employees, but also can dis-
turb working processes if certain ter-
minology is not clear or background 
information on a subject are missing.

Some insights into the way company 
managers see and value this topic 
can be derived from an empirical im-
pact study on the use of knowledge 
management in logistics companies 
from Portugal, Germany, Poland, Lat-
via and the Ukraine (Tomé et al. 2007). 
Amongst others, the companies’ 
human resource managers were asked 
to qualitatively assess investments into 
different kinds of training (formal trai-
ning, informal training, self-training) 
and to specify how important it is in 
their opinion to provide employees 
with access to those activities. One of 
the main findings was related to self-
training (ST - see Figure 2):

■  Self-training was the knowledge 
management activity with the high-
est average investment per company. 
This is interesting as looking into 
today’s companies you typically 
find a large variety of formal trai-
ning offers, but just very few self-
training opportunities. Probably, 
this result therefore is an expression 
of current initiatives by company 
management for widening the 
scene into this direction.

■  Self-training belonged to those 
knowledge management activities 
showing the highest average level of 
priority with the companies. The fact 
that HR managers give this high pri-
ority to accessing self-training illus-
trates that companies expect their 
employees to take responsibility for 
their own further development



62 THWildau 
Wissenschaftliche Beiträge 2014

■  Self-training was found in the 
middle of the field when it comes 
to potential needs for changes in 
the level of investment. The overall 
low value shows that company pol-
icy regarding investments into self-
training quite well reflects the 
priority for accessing self-training. 
As a result almost no changes or 
just a little more investment is nee-
ded.

Seeing all knowledge management 
activities that were subject to investi-
gation it seems that companies require 
and favour their employees’ own ini-
tiatives for gaining, deepening, up-
dating knowledge (which eventually 
would cost the company the least). 
But at the same time companies need 
to be aware of their responsibility to 
provide their human resources with 
some freedom and time for those ac-
tivities. To achieve this, new techno-
logical, methodological and organi-
zational solutions are needed, which 
seamlessly need to be integrated into 
company-settings and professional 
life, i.e. approaches like workplace 
learning and training-on-the-job have 
to be implemented.

Following findings from the study 
discussed above, workplace learning 
should to be designed in a kind of 
self-training approach, that (i) meets 
specific challenges, requirements, 
and preferences of the employee and 
(ii) is easily accessible and seamlessly 
embedded into the working environ-
ment. E-learning might work well here 
if being designed in small portions 
which do not require a significant time 
– ‘stolen’ from the working time – to 
gain additional knowledge or impro-
ve specific competences. According 
to Jonassen (2001) those e-learning 
activities should be used for creating 
learning-by-doing and perceptual 
environments for problem-based 
learning, where you are immersed in 
making rapid-fire decisions, rushing 
to gain new information, utilizing the 
expertise of colleagues, and relying on 
your ability to create and store useful 
knowledge that will allow you to inno-
vate and get your products to market 
way before your competitor.

III.  COMPETENCE REQUIREMENTS IN 
LOGISTICS PRACTICE

Discussions in the previous section  
resulted in two major findings. First of 

all, training should as much as possible 
be integrated in working processes, 
i.e. any training offer must be available 
wherever and whenever a logistics 
professional feels the need for and 
faces an opportunity to deal with it. 
This is to be achieved by using e-lear-
ning as delivery method. As second 
finding it became clear that those 
training offers can only be successful 
when matching with training needs. 
Training needs reflect a gap between 
current and required or intended 
professional competencies. This can 
only be ensured by knowing about 
competence requirements in logistics 
practice and understanding a person’s 
individual level of professional compe-
tence achieved so far.

Exactly these needs were the reasons 
for running a questionnaire-based 
survey with logistics managers at dif-
ferent management levels and from 
different types of (logistics) compa-
nies within the lot4eng.com project. 
The survey aimed at ensuring that 
e-learning materials to be developed 
within the project match current 
requirements at the logistics labour 
market. Its outcomes formed the basis 
for developing web-based, interactive 

3,00

2,00

1,00

0,00
FT

Training

FT - formal training
IT - informal training
ST - self-training

R&D -   research and  
development activities

INN - innovation practices
CRI - practices related to creativity
CoP - communikation of practice
BEST - study of best practices

ENET -  participation in  
external networks

INT -  establishing internal 
netwoks

INF -  developing informal 
social networks

Work -  participation 
in workshops

SV - study visits

EXP - hiring consultants
PSY -   meeting labour  

psychologists
IEXP - internal experts

External experts Networking
Outside 

activitiesScience, research & innovation

IT ST R&D INN CRI EXP ENETCoP PSY INTWORKBest IEXP INFSV

changesprioritiesinvestments

Fig. 2) Results from an empirical impact study: investments, priorities, needs for change (adapted from Tomé et al. 2007).
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training materials addressing those 
needs and enabling logistics practitio-
ners (but also newcomers to the field) 
to develop and improve professional 
competencies according to their indi-
vidual requirements.

In the survey participants were asked 
to indicate the level of thinking (accor-
ding to Bloom’s Taxonomy of educa-
tional objectives (Bloom 1956, see Ta-
ble 1) they would expect to find with 
a logistician at a certain management 
level (i.e. strategic, tactical or operati-
onal) for 20 managerial and 20 engi-
neering competence areas. Here, each 
level always includes competence 
requirements of all lower levels up 
to the target one. By combining each 
competence area with the Bloom level 
that seems to represent best what a 
practitioner might be expected to be 
able to do in this field a specific com-
petence requirement was created.

Comparing the frequency distribution 
of all responses to all questions rela-
ted to managerial competences (see 
Figure 3a) and engineering compe-
tences (see Figure 3b) it became visib-
le that the required level competence 
varies between management levels 
(see Table 2).

From this it can be concluded that 
e-learning materials aiming to develop, 
to improve or “just” to maintain specific 
or generic management or engineering 
competences with a logistician need to 
be designed in a way helping to ac-
complish different competence levels 
as specified above. For this a series of 
modules is required which should be 
sub-structured into units each of them 
addressing a well specified compe-
tence aspect at a level contributing to 
the overall competence development 
as intended. There is no need for all 
modules or units to always address the 
target competence levels, but in total a 
combination of units (or even modules) 
has to enable the logistician to reach 
the goal. This can only be achieved 
by providing competence-based and 
learning-goal oriented access to differ-
ent parts of the material, and enabling 
interactive knowledge application 
through quizzes at different levels of 
difficulty and analyzing or running case 
studies at different levels of complexity.

Level Competences

Evaluation 
(EV)

You can pass judgment on something.
(e.g. assess, conclude, decide, verify)

Synthesis 
(SY)

You can create something new as a result of analysis.  
(e.g. compose, create, design, generate, plan)

Analysis 
(AN)

You can break something down.
(e.g. compare, detect, order, simplify)

Application 
(AP)

You can take something from one context and use it in another.
(e.g. choose, collect, complete, develop, use)

Comprehension 
(CO)

You understand what you know.
(e.g. associate, classify, differentiate, explain, identify, summarize)

Knowledge 
(KN)

You know something.
(e.g. define, describe, list, match, name, relate)

Tab. 1) Bloom’s Taxonomy (adapted from University of Limerick, 2007).

Fig. 3) Competence requirements in logistics practice.
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Managerial competences Engineering competences

Operational 
management 

level

Comprehension / application: Operational 
logistics managers are expected to discuss and 

interpret logistics basic concepts, strategies, 
performance indicators etc. in order to apply 
this knowledge for effectively and efficiently 

operating in logistics.

Application: Operational logistics managers are ex-
pected to apply understanding on the technological 
background of logistics operation for effectively and 

efficiently running logistics.

Tactical 
management 

level

Analysis: Tactical logistics managers are ex-
pected to look for patterns, trends and ideas in 
logistics and apply them to manage, control, 
and improve logistics processes and systems.

Analysis: Tactical or strategic logistics managers are ex-
pected to go into detail with technological requirements 
and solutions in logistics, be able to select proper tech-
nology for existing systems and new system’s design, 

and apply suitable methodology like calculation, model 
building or simulation.

Strategic 
management 

level

Analysis / synthesis: Strategic managers are 
additionally expected to also propose alternative 

logistics solutions.

Analysis: Tactical or strategic logistics managers are ex-
pected to go into detail with technological requirements 
and solutions in logistics, be able to select proper tech-
nology for existing systems and new system’s design, 

and apply suitable methodology like calculation, model 
building or simulation.

IV.  LOT4ENG.COM – LOGISTICS OPEN 
TRAINING FOR ENGINEERING 
COMPETENCE

The lot4eng.com platform was desig-
ned exactly to provide this kind of sup-
port. It addresses three target groups: 
logistics managers, logistics engineers 
and logistics teachers. Whereas the 
first two groups of users aim to im-
prove their logistics competences 
according to requirements as elabo- 
rated in Section 3, logistics teachers are 
particularly supported in developing 
(further) their knowledge, skills and 
abilities in applying information and 
communication technologies, web 
2.0 and modern pedagogy to logistics 
education and training. For this, the 
platform currently provides 15 e-lear-
ning modules (see Table 3) comprised 
of about 125 learning units. All e-lear-
ning material is freely accessible (after 
registration to the platform), contains 
multimedia elements, is interaction-
based, encourages knowledge appli-
cation and is available in English as 
well as in the local languages of those 
countries that were addressed by the 
lot4eng.com project (Poland, Italy and 
Germany).

In order to help the user in selecting 
those e-learning materials that are 
most appropriate for his/her indivi-
dual competence development, the 
platform needs a kind of continuous-
ly updated, personalized user profile. 

This results from information provided 
by the user when

■  registering to the platform,

■  selecting his/her overall competence 
area of interest, i.e. managerial com-
petences (managers), engineering 
competences (logistician) or training 
competences (teachers),

■  going through an area-specific com-
petence test, and

■  working with e-learning material 
that was either self-selected or pre-
viously recommended by the plat-
form.

User information are analysed by a diag-
nosis tool to identify competence gaps. 
Here, user’s competences as demons-
trated in the test are matched against 
the target competence level as required 
from the competence survey. The test is 
composed by randomly chosen questi-
ons from a pool which are all related to a 
particular area and level of competence 
and linked to one or more learning 
units helping in achieving or improving 
the respective competences. Depen-
ding on the outcomes of this compe-
tence diagnosis the user receives feed-
back on the current competence level 
and to what extent it meets professi-
onal requirements. If a particular gap 
has been identified, a list of e-learning 
units is proposed with the help of which 

missing competences might be devel-
oped. In case of a more complex devel-
opment process needed learning units 
are additionally linked into a personal-
ized learning path, helping the user in 
extending and improving competences 
in a systematic way.

V.  E-LEARNING DESIGN TO SUPPORT 
INDIVIDUAL COMPETENCE DEVEL-
OPMENT IN LOGISTICS

Precondition for e-learning material and 
learning units being suitable to enable 
and support individual competence de-
velopment in a systematic way is their 
proper design. First of all, e-learning 
material needs to be up-to-date in 
terms of contents, attractive in terms of 
its presentation, interactive in terms of 
involvement of the user. In addition to 
those characteristics, implementation 
of alternative pedagogical strategies is 
helpful in order to allow learning pro-
cesses that match with personal prefe-
rences. Concerning the latter Atolagbe, 
Hlupic and Taylor (2001), for example, 
identified the following concepts as 
particularly suitable ones for compe-
tence development:

■  Learning with scenarios (i.e. using a 
real-world scenario as the vehicle for 
instruction);

■  Learning by doing (i.e. coaching in 
step-by-step operations required to 
perform a particular task);

Tab. 2) Conclusions on practical competence requirements with logisticians.
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Tab. 3) E-Learning modules within the lot4eng.com platform.

Module Target group Developed by

Human Resource Management Managers THW

Analysis and re-engineering of information processes Managers WSL

Informative systems of commercial and distribution companies Managers WSL

Project management Managers THW

Introduction to international business Managers WSL

Information technology Managers THW

Application of logistics software Managers THW

Informative systems of production companies Managers WSL

Negotiation and cross-cultural communication Managers WSL

Technological foundations of logistics and SCM Logisticians WSL

Introduction to materials handling technology Logisticians THW

Analysis and design of logistics systems Logisticians THW

Specification of requirements, tendering and bidding for logistics systems Logisticians WSL

Logistics Information Systems Logisticians THW + WSL

E-learning in Web 2.0 Teachers CSPMI

■  Practicing with contents feedback 
(i.e. providing remediation of a prob-
lem whenever an error or misconcep-
tion has been detected); and

■  Free exploration (i.e. enabling na-
vigation around a case scenario wi-
thout intervention by the learning 
environment).

This way informal self-learning is sup-
ported rather than formalized educa-
tional processes. For the purpose of the 
lot4eng.com project this exactly met 
intention: support workplace learning 
with logistics practitioners who want 
to or need to apply knowledge and 
methods for logistics problem solving 
in their daily work. This is achieved best 
by offering instruction-like and prob-
lem-based modules (Neumann 2008) 
strengthening practical knowledge 
transfer, whereas description-oriented 
modules focusing on transferring theo-
retical knowledge are less suitable here. 

Consequently, e-learning modules con-
tributed by TH Wildau (see Tables 4 and 5) 
combine presentation of knowledge 
and facts to grasp concepts with quiz-

zes and tasks for testing and deepening 
their understanding; problem-based 
scenarios and practical questions de-
mand for critical thinking and applying 
concepts.

In order to help the user in orientating 
him/herself all modules are designed 
along the same lines:

■  Each module is structured into a dif-
ferent number of units each of them 
focusing on specific aspects and 
competences within the area of the 
module. This means each unit can be 
used separately and independently 
of other units of the same module. 
On the other hand units from diffe-
rent modules can be combined into 
personal learning paths matching in-
dividual needs for competence devel-
opment.

■  Each unit starts with an overview (see 
Figure 4) providing information on a 
unit’s learning objectives and even-
tually relevant preconditions for suc-
cessfully working with it. Furthermore, 
main topics covered by the unit are 
presented in a mind map; quite often 

this is being done in the form of ques-
tion to which the answers the user 
might find in the unit.

■  Each unit ends with a summary of re-
levant terms to remember and a quiz 
for self-testing the knowledge and 
understanding acquired. The quiz is 
not the same as the platform’s com-
petence check, but aims to help the 
user in getting a picture on whether 
or not his/her learning was success-
ful or what he/she eventually should 
repeat, as significant terms or 
concepts could not be reproduced.

■  In each unit the content is organized 
in a straight line following a simple 
learning path. Nevertheless, there are 
some places where additional infor-
mation was felt to be useful in order 
to provide some background know-
ledge or remind of fundamentals for 
the main topic. Further information 
are either embedded in a pop-up 
window that easily can be closed 
again without leaving the unit’s main 
track or they are presented on sepa-
rate pages from which the user can 
go back to where he/she came from.
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Module Description Units Bloom level

Information 
Technology

This module helps in achieving a basic 
understanding on information techno-

logy and its role in logistics.

Coding
Databases

Informatics Basics
Information Networks
Logistics Informatics
Information Security

Pseudocodes
Telecommunication

Sort Algorithms

CO
KN
KN
CO
SY
KN
AP
KN
AN

Project Management
(PM)

This module helps in achieving project 
management competence by introdu-

cing basic terminology and funda-
mental methodology of planning and 

running projects.

Introduction to PM
Classification of Projects

Project Organization
Project Planning

Project Teams
Project Boards

Project Communication
Communication in Teams

Project Completion

CO
CO
AN
AP
CO
AP
AN
AP
AP

Human Resource 
Management

(HRM)

This module helps in achieving a basic 
understanding on Human Resource 

Management and its application in the 
logistics sector.

Introduction to HRM
Staff Management

Staff Planning
Staff Recruitment/Selection

Staff Deployment
Staff Development

Laying-off Staff Members
Modern Methods in HRM

CO
CO
AP
CO
AP
AN
AP
AP

Application of 
Logistics Software

This module helps in achieving a basic 
understanding on the role and kind 
of software used in logistics. Further-

more, simulation and visualization are 
presented as specific areas of software 

application.

Software in Logistics
Introduction to Simulation

How to Run a Simulation Project
Simulation Using DOSIMIS-3

Visualization Using taraVRbuilder

EV
CO
AP
EV
EV

Module Description Units Bloom level

Introduction to 
Materials Handling 

Technology
(MHT)

This module helps in achieving a basic 
understanding on materials handling 

technology and its role in logistics. The 
main focus is put on introducing the wide 

variety of technology used to enable 
material flows in order to allow their pur-
poseful selection and implementation.

Materials Handling
Packaging and Unit Loads

Materials Handling Equipment
Storage Systems

Storage/Retrieval Equipment
Automatic Identification

AP
AN
AP
AP
AP
AP

Analysis and Design 
of Logistics Systems

This module helps in achieving a basic 
understanding on how to analyse and 

design logistics systems (and processes). 
Particular focus is put on both general 
procedure and particular methods suit-
able for intralogistics and/or network 

analysis and design.

Material Flow Analysis
Procedure in Material Flow Planning

Planning of Warehouses
Reliability for Intralogistics

Ergonomics and Workplace Design

AN
AP
AP
AN
AN

Logistics Information 
Systems

(LIS)

This module helps in achieving a basic 
understanding on the role of informa-
tion in logistics management. For this 

key application areas are presented and 
relevant systems are introduced.

Introduction to LIS
Tracking and Tracing

Standards in Information Flows
Identification Methods and Technologies

Logistics Management Systems

CO
AN
AP
AP
SY

Table 4) Description of managerial e-learning modules contributed by TH Wildau.

Tab. 5) Description of engineering e-learning modules contributed by TH Wildau.
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In order to allow streamlined imple-
mentation on one hand and ensure 
easy re-usability of material on the 
other, e-learning units were built as a 
sequence of HTML pages rather than 
a monolithic package (in the form of 
Flash films) resulting from modern 
e-learning authoring tools. HTML pages 
are interlinked, but apart from this 

they work fully independent of each 
other. Therefore, any pages fitting 
into another unit as well can simply 
be embedded in its structure without 
reimplementation. For the purpose of 
increasing user engagement and raising 
attractiveness multimedia material, like 
e.g. films or animations, was used, 
but also interactive graphics or little 
quizzes (usually in the form of Flash 
films) have been integrated when 
they appeared useful. Although Flash 
films seemed to be a good solution, 
they nevertheless increase loading 
time of a unit or page. Because of 
this, sequences were tried to be kept 
short.

Whether or not this concept and re-
lated implementation ideas work is to 
be shown by testing and evaluating the 
learning material. Although e-learning 
material is not meant to be used in 
university classes, first use cases were 
related to regular courses. One of those 
test beds was formed by the introduc-
tory course in informatics that is run 

with different student groups but by 
the same teacher. Both student groups 
were taught in the same way and had 
access to the same kind of material. In 
addition to this “standard” package, 
students from group 2 also had the 
chance for accessing extra material on 
a voluntary basis, i.e. relevant e-learning 
units including exercises. As results 
show (see Figure 5) those extras were 
quite frequently used – typically as 
add-ons to other (more traditional) 
sources. Comparing examination 
results for those groups there is a slight-
ly better average with group 2 instead 
of group 1. This difference becomes 
more visible when having a closer look 
at the frequency distribution of marks 

achieved. Here, almost 50% of all stu-
dents from group 2 reached good or 
very good results, whereas in group 1 
this was the case for a little more than 
30% of the students only. Although 
this evaluation was more observation-
based than scientifically grounded, it 
at least allows drawing some general 
conclusions. Students were curios and 

interested in using e-learning materials 
in addition to their standard course 
materials and examination results 
eventually improve due to working 
through additional exercises. Obvi-
ously, e-learning material offered on a 
voluntary basis was attractive enough 
to keep students motivated in using it 
and rich in content enough to increase 
some competences related to the basic 
concepts of informatics.

Of course, this first trial could only be 
the starting point for more systematic 
testing and evaluation by the “real” 
beneficiaries of the lot4eng.com pro-
ject. Evaluation of e-learning materials 
was part of a dedicated testing phase 

Fig. 4) E-learning unit design.



68 THWildau 
Wissenschaftliche Beiträge 2014

of the entire lot4eng.com platform 
including competence gap analysis 
and learning path recommendation. 
Learning success was tested by a post-
learning competence check and user 
feedback on the quality and design 
of e-learning material was collected 
by use of respective questionnaires. 
Results were analysed and partially led 
to revision and further improvement 
of the material.

VI. SUMMARY AND CONCLUSIONS

The need for education and training 
in logistics is widely accepted by indi-
viduals, companies and the academic 
world. Special challenges for training-
on-the-job consist in the needs (i) 
to meet specific challenges, require-
ments, and preferences of the em- 
ployee and (ii) to be easily accessible and 
seamlessly embedded into the working 
environment. The lot4eng.com project 
as presented in this paper provides an 
e-learning-based approach that aims 
to support logistics managers and 
engineers in updating and extending 
their professional competence. Due 
to their daily workload time resources 
for attending classroom training are 
often limited; therefore learning while 
working, i.e. workplace learning, is a 
more promising approach. Adequate-
ly designed e-learning materials and 
a portal environment that allows to 
individually check professional compe-
tence gaps and to recommend a lear-
ning path suitable to close those gaps 
form a promising basis for personalized 
lifelong learning.

Although testing and evaluation of both 
portal functionality and e-learning ma-
terials is still in progress it must be clear 
that the portal will only be a success-
ful tool if continuously being improved 
and updated. A critical amount of lear-
ning material has already been imple-
mented, but topics covered so far are 
far away from representing all aspects 
and competence areas. Therefore, 
post-project revision processes need to 
be set up.
Furthermore, the project was facing 
some drawbacks concerning the dis-
tributed authoring process. Instead of 
developing, implementing and trans-
lating a particular e-learning material 
by each partner individually without 

cross-checking which content areas 
are covered by other partners, the 
better and generally more efficient 
approach would have been to inter-
nally exchange developed materials in 
the English language, gain feedback 
by partners and link it into the overall 
content network of the portal prior to 
spending translation and final imple-
mentation efforts.
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Fig. 5) Results from first evaluation of the e-learning material.
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