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Preface

This book provides researchers and practitioners a forum to share research and best
practices in the application of human factors to training, education, and learning
sciences. Just as human factors have been applied to hardware, software, and the
built environment, there is now a growing interest in the optimal design of training,
education, and learning experiences. Principles of behavioral and cognitive science
are extremely relevant to the design of instructional content and the effective
application of technology to deliver the appropriate learning experience. These
principles and best practices are important in corporate, higher education, and
military training environments.

The book aims to share and transfer not just knowledge, but also leadership and
management science that is of real value in practical terms; value that can help
leaders ensure their organizations stay ahead of the competition through continued
innovation, strong competitive advantage, and inspired leadership.

A total of 21 sections are presented in this book. Each section contains research
paper that has been reviewed by members of the international editorial board. Our
sincere thanks and appreciation to the following board members:

U. Asgher, Pakistan
N. Baporikar, India
D. Barbe, USA
C. Barsky, USA
R. Batko, Poland
R. DeCoster, UK
S.-L. Donovan, Australia
S. Glazek, Poland
W. Grudzewski, Poland
I. Hejduk, Poland
T. Kesting, Germany
M. Kitada, Sweden
K. Makino, Japan
M. Mattila, Finland
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A. Meszaros, Hungary
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S. Pickl, Germany
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Part I
Competency-Based Education

and Personalized Learning



The Impact of Competency-Based
Learning and Digital Self-assessment
on Facilitating Students’ Cognitive
and Interpersonal Skills

Yashu Kauffman and Douglas Kauffman

Abstract This paper aims to utilize a mixed-methods assessment for an innovative
interdisciplinary course, Application Period, in a world-class Russian University. In
order to examine how the cognitive (competency-based learning) and motivational
(self-efficacy for interpersonal skills) concepts impact students’ achievement in
engineering education, an exploratory sequential design was conducted by firstly
collecting qualitative data to signify the students’ interactive learning process
during the project-based collaboration and team communication. Subsequently, two
instruments measuring the students’ learning outcomes were built based on the
previous qualitative data and preliminary learning objectives. The suggestions and
implications are provided to specify how to employ competency-based learning and
self-efficacy for interpersonal skills in teaching and how to assess those content
knowledge and pedagogical skills in contemporary education.

Keywords Competency-based learning � Self-efficacy � Assessment � Mixed-
methods

1 Introduction

Cognitive science in the sense of how individuals effectively acquire, construct, and
transfer knowledge is a significant line of learning in science, technology, engi-
neering, and mathematics (STEM) education. Specifically, scientists and educational
researchers have actively engaged in exploring how innovative teaching-learning
strategies and pedagogies facilitate students’ academic achievement and how per-
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formance assessments would accurately measure students’ learning outcomes and
provide reliable interpretations of students’ learning effectiveness and efficiency [1].

Numbers of studies have specified that today’s students, whether they be engi-
neering, science, medical, or education, must acquire not only technical knowledge
but also a broad body of disciplinary knowledge specific to their field [2]. The
Accreditation Council for Graduate Medical Education (ACGME) and The
American Board of Surgery for example, have recently instituted the Milestones
Project for General Surgery Residency (ABS) training. ACGME and ABS have
identified approximately 70 milestones that they believe reflect what surgeon’s must
be able to do effectively. Surgical residents must demonstrate they are meeting
these milestones throughout their 5–7 years of training. These milestones fall
within 6 competencies including, patient care, medical knowledge, practice-based
learning and improvement, systems-based practice, professionalism, and interper-
sonal and communication skills. In other words, besides gaining technical skills and
disciplinary knowledge, we now recognize that students—both engineering and
surgery—should learn how to construct, process, and apply fundamental knowl-
edge by using cognitive strategies, analytical reasoning and problem-solving skills
in authentic learning environments. Furthermore, they need a wide array of learning
opportunities to practice personal and interpersonal skills that will allow them to
function effectively and efficiently in real engineering teams and to create inno-
vative impact to ecosystem.

Therefore, we began by asking to what extent can instructors make teaching and
learning more effective for engineering related courses? It is undoubtedly that
intrinsically motivating students (e.g., increase students’ curiosity or interests) to
engage in high level of cognitive learning (e.g., problem-solving skills) through
authentic environments is significant in effective teaching and learning settings [3,
4]. However, how do instructors practically design and deliver engineering courses
to motivate and facilitate students to actively and intrinsically engage in cognitive
learning? Particularly, the questions most educators and researchers wonder in
engineering education have being focused on how to embody the pedagogy of
authentic learning and active learning into content knowledge teaching (e.g., the
lectures including heavy abstract mathematical concepts, such as quantum physics)
and interpersonal skill learning (e.g., teamwork and communication) to optimize
teaching-learning effectiveness. Thus, the purpose of this study is to investigate
how the cognitive (i.e., authentic learning) and motivational (i.e., self-efficacy)
strategies impact interdisciplinary learning in engineering education.

2 Perspectives

Based on cognitive learning theories, in order to effectively comprehend, build,
retrieve, and apply learned knowledge and skills, we believe students should engage
in active rather than passive learning by participating in collaborative activities and by
thinking about and elaborating on their communication practices. In short, authentic
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learning is important because it helps learners to connect the new information with
their prior knowledge by constructing and representing the integrated ideas during
collaboration and communication with others who are also experiencing real-world
problems. The learning process of identifying new concepts, selecting appropriate
strategies, and analyzing the consequences for authentic problems is the key element
of scientific approach for successful learning achievement.

Furthermore, among several motivational factors, personal causality operates as
a cognitive dynamic phase based on motivation, emotional activation, and, sche-
matic processing of decision-making [3, 5]. The quality of effort in terms of indi-
vidual engagement toward accomplishing tasks has been strongly linked to
self-efficacy [3]. For that reason, it is difficult for an individual to achieve suc-
cessfully when they doubt their ability. Briefly, successful performance is thus
determined by an individual’s judgment of his/her ability within a subject and the
belief that individual has that he/she can accomplish a specified task given that skill
level. Then, based on the positive mastery experience, the judgments of learners’
self-efficacy would impact their choices of activities and level of engagement. That
is to say, in a teaching-learning setting, the lack of self-efficacy may result in
learners’ negative attitudes and low achievement.

As a result, with the need of contemporary disciplinary knowledge and skills in
engineering education, teachers must begin to help students achieve intended
learning outcomes and meet enterprise and societal needs by applying the funda-
mental knowledge and skills to solve real-world problems and increase their
self-efficacy for certain domain knowledge. However, how do educators construct
meaningful intended learning outcomes and embed active learning into the cur-
riculum to increase the students’ learning achievement in an effective pedagogical
method? Furthermore, which validated methods of assessment can accurately
evaluate students’ actual learning outcomes and reflections in engineering educa-
tion? Accordingly, there is an increasing need for educators and researchers to
explore how to measure if students efficiently gain technical knowledge and skills
and effectively utilize personal and interpersonal skills to function in real scientific
teams and produce innovative products and systems.

2.1 Building the Innovative Interdisciplinary Studies

In order to foster engineering students in transferring knowledge and applying
learned skills in authentic situations, a 1-week Application Period interdisciplinary
course was designed, developed, and implemented to focus on innovative activities
in a Russian University located in Moscow. This new private graduate university
was founded in collaboration with Massachusetts Institute of Technology (MIT),
which co-designed and co-implemented the curriculum and courses in the fields of
energy, space, nuclear, biomedical engineering, and product design and manufac-
turing. The aims and pedagogies of the university curriculum are to address critical
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scientific, technological, and research-based knowledge to foster innovation in
education and research.

The infrastructure of each academic semester is a 6-1-1-curriculum (8 weeks)
design for a full term. The standard 8-week term includes an instructional period
with teaching and learning activities for 6 weeks, a 1-week summative assessment,
and a 1-week Application Period at the end of each term. Specifically, all formal
instruction will be completed before the Friday of week six for each term. During
weeks 1–6, the teaching and learning activities are focused on engaging students in
gaining fundamental disciplinary knowledge in science, technology, mathematics,
and engineering. The summative assessment that takes place during week 7 is
designed to let students demonstrate and reflect on what they have learned by
completing a series of formative assessments. Each course has its summative
assessment, and the course instructor is responsible for designing and developing
the assessment that can be written, oral, hands-on, or a suitable combination of
learning achievement evaluation.

The week 8 Application Period is designed to provide students with interdis-
ciplinary studies and authentic learning experiences. It provides students opportu-
nities to combine two or more disciplines into one final project and to engage in
hands-on activities that reflect real-world problem solving. The final project
requires students to apply the fundamental engineering content knowledge they
have learned from the previous 6-week instructional term. It also includes multiple
opportunities for students to apply theme-based interpersonal skills (e.g., commu-
nication) based on the university Learning Outcomes Framework.

2.2 The Learning Outcomes Framework
for Application Period

The CDIO syllabus [6] pedagogy, which stands for conceiving, designing, imple-
menting, and operating, has played a key role and framework for the design of
intended learning outcomes of the Application Period course. Much like the
General Surgery Milestones project, the CDIO framework is designed to set cur-
riculum benchmarks and also to capture the needs of engineering researchers,
students, educators, and stakeholders to integrate innovation, research, and edu-
cation in a pioneering international university for bringing about entrepreneurial
impact in society. For example, the Learning Outcomes Framework [7] of the
Russian university was developed and customized in four sections of educational
learning outcomes: (1) disciplinary knowledge and reasoning, (2) personal attri-
butes—thinking, beliefs, and values, (3) relating to others—communication and
collaboration, and (4) leading the innovation process.

In addition to the hands-on and innovation capability, students are required to
develop and apply personal and interpersonal skills in Application Period.
According to the university Learning Outcome Framework, the personal skills
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include cognition, modes of reasoning, attitudes and learning, ethics, and equity.
The interpersonal emphasis includes communication, collaboration, and teamwork
skills. Each Application Period is focused on different themes from the personal and
interpersonal learning outcomes (see Table 1) and a facilitator would co-teach the
learning activities for the special theme for each term. For example, the theme of
first Application Period was “communication (oral presentation and discussion)”.
Therefore, besides the hands-on project, students had the extra learning activities
and direct feedback and interaction with the facilitator advising effective commu-
nication skills.

3 Methodology

Due to the innovative design and integrated learning outcomes of Application
Periods, it is imperative for engineering educators and researchers to understand the
notion of “what works” and also to be able to select the strategies that “work the
best” for emphasizing the instructional values, curriculum goals, logistical con-
straints, and student expectations. That is to say, one data source alone is insuffi-
cient to explain the interrelated components of the design and implementation of the
Application Period. Additionally, in order to be responsive to new insights of an
innovative engineering application, a rich assessment based on solid theoretical
standpoint needs to combine participants’ and researchers’ perspectives through
revealing meaning by qualitative approach and uncovering relationships between
variables by quantitative instrument and analysis [8]. For that reason, a mixed
methods research design should play the role effectively.

Table 1 Themes of personal and interpersonal skills for each application period

Terms Students Themes (based on the learning outcomes framework)

Fall Term 1 1st year 3.1 Communications—oral presentation and discussion

2nd
year

3.1 Communications—written, electronic and graphical
communication

Fall Term 2 1st year 3.3 Teamwork

2nd
year

3.4 Collaboration and change

Spring Term 3 1st year 2.1 Cognition and modes of reasoning

2nd
year

2.3 Ethics, equity and other responsibilities

Spring Term 4 1st year 2.2 Attitudes and learning

2nd
year

3.2 Communications in international environments
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3.1 A Mixed Methods Design

This mix-methods assessment is an exploratory sequential design. The sequential
design began with collecting qualitative data including observation notes, pictures,
and videos of group discussion during the hands-on activities to represent the
learning process of students’ teamwork and communication Subsequently, a quan-
titative data collection including two instruments was built based on the previous
qualitative data and the intended learning outcomes (Fig. 1 shows an example).

3.2 Participants and Procedures

Fifty-seven graduate students participated in the first two Application Periods (i.e.,
App 1 and App 2) to engage in hands-on learning activities with domain experts.
The teaching and learning activities included instructional lectures for design and
communication, group brainstorm sessions, team collaborations and presentations,
and hands-on projects. The data collection began with writing the observation notes
that were based on the daily learning topics and activities, instructors’ interactions
with the students (questions and responses), students’ specific learning behaviors,
learning materials and environments. The observation notes include a rubric system
to measure students’ interactions with the instructors and peers based on the
“personal and interpersonal” Learning Outcome Framework. Each category was
scaled from ineffective (1), developing (2), accomplished (3), and exemplary
(4) based on the level of interactions between the instructor(s) and the students
during the teaching and learning activities. Additionally, multimedia data (e.g.,
pictures and videos) were also collected.

• During the 
Application 
Period 

• Data included:
•Observation 
Notes

•Image 
Representations 

• Video

Qualitative 
Data Collection

• After the Appplication 
Period 

• Data included:
• Self-Efficacy 
Questionnaire (for each 
theme)

• Application Period 
Reflection 

Quantitative 
Data Collection 

Analysis & 
Interpretation 

Fig. 1 The exploratory sequential design
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Based on the exploratory qualitative results, a quantitative phase was designed
and conducted to generalize the initial findings. Specifically, after the qualitative
stories and data about the students’ learning experiences and interactions with the
instructors and peers to identify the conditions, consequences, and the learning
outcomes, the categories were emerged from the qualitative data as variables. Thus,
the quantitative instruments were developed and used to assess the self-efficacy for
the specific theme of each term and the overall learning outcomes of the Application
Periods.

4 Results

4.1 Qualitative Data

The qualitative data including collecting observation notes, images, video clips, and
informal interview with the instructors and the students were analyzed and coded
based on the Grounded Theory. Based on the analysis and coding method, several
themes were emerged from the Application Periods (Fig. 2 shows the themes).

4.2 Self-efficacy Questionnaires

Application Period One—Oral Communication. The tasks as described include
both formal communications, such as defining the speaker’s objectives, the audi-
ence’s expectations, and informal communications. In general, student confidence

Fig. 2 Word cloud of the emerged themes from application period
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in their communications skills increased substantially over the eight days of the
Application Period. The smallest change was a 7.0 % increase in the ability to
identify speaking objectives, which was not a statistically significant change.
Changes in confidence in all other capabilities demonstrated positive increases that
were statistically significant.

The greatest changes in oral communications confidence are those marked by
changes that increased from 16 % to almost 25 %, and are significant at the 0.001
level of probability. They include the ability to develop an appropriate style of
speaking for a given audience (21.8 %), to select a style of presentation in general
(a change of 20.3 %), and more specifically to use voice quality and eye contact
(increasing 16.6 %), and being able to answer questions effectively (an increase of
19.7 %). The greatest improvement of 24.6 % was the student’s confidence to be
able to combine media for a talk, an activity that was demonstrated in final pre-
sentations at the end of the Oral Communications program (Fig. 3 shows the details).

Application Period Two—Teamwork. The greatest changes in self-efficacy for
teamwork are those marked by changes that increased around 20 %, and are sig-
nificant at the 0.001 level of probability (Fig. 4 shows the details). They include the
ability to work effectively with dislike team-members (21.3 %) and be accountable
(18.2 %).

Students’ Feedback (Open-Ended) Survey. At the end of each Application
Period, the participants were asked to answer their learning satisfaction in terms of
their Application Period experiences. The survey included 6 items (Fig. 5 shows the
details) on the scale of 1–5, with 1 being “not at all positive” to 5 “extremely
positive”. Particularly, one item referred to “2.x/3.x skills” means the interpersonal
skills from the university Learning Outcomes Framework.

0
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80

%
 

Self-efficacy for oral communication

Pre-App

Post-App

Fig. 3 Students’ self-efficacy for oral communication for application period one
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5 Discussions and Implications

The present study combined qualitative and quantitative methodologies to provide
significant information that helps examine how authentic learning and self-efficacy
for interpersonal skills impact learning achievement in interdisciplinary engineering
education. The results of this study have verified the main themes and connections
between the CDIO Learning Outcomes Framework and the pedagogies for the
interdisciplinary studies program: Innovation and Hands-on capability (authentic
cognitive learning), Goal-setting (motivation), and Teamwork and Leadership
(interpersonal skills).

0
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60

80

100
Stay positive 

Get feedback for 
improvement 

Be accountable

work effectively 
(with dislike 

teammembers)

Be influentialShare concerns

Resolve conflicts

Be reflective 
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Self-efficacy for teamwork
Pre App2

Post App2

Fig. 4 Students’ self-efficacy for teamwork for application period 2
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Fig. 5 Students’ feedback survey
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5.1 Using Self-efficacy for Interpersonal Skills
as an Assessment in Engineering Education

Unquestionably, it is important for educators to build students’ knowledge of the
content in engineering. However, doing so without considering increasing inter-
personal skills may do little to improve students’ learning effectiveness. Personal
factors, such as enthusiasm and creativity, may positively influence attention to
memory for new knowledge, and thus increase self-efficacy [3]. That is to say, it
might be efficient to raise an individual’s self-efficacy through the process of
communicating and team building and facilitate learning effectiveness.

5.2 Assessing the Intended Learning Outcomes
of the Application Period

In engineering education, the dynamics of current curriculum focus has been
constructed through an ongoing process of focusing on how students learn math-
ematics more effectively based on cognitive thinking and reasoning, which are the
significant elements in self-regulated learning. Self-regulated learners are intrinsi-
cally motivated to engage in setting goals for themselves, finding effective strate-
gies to achieve their goals, monitoring the process of their strategic thinking and
reasoning, and evaluating the self-initiated metacognitive learning process. In this
study, the Russian engineering students were intrinsically motivated and interested
in the process of authentic learning (e.g., creating prototypes in energy consumption
for solving real-world problems). Specifically, the final presentation for the
Application Period to the public played a significant role in motivating students to
participate and complete the project. They saw the final presentation as a great
opportunity to get feedback and let peers, administrators, or industrial business to
acknowledge their work.

Finally, when the students engaged in “collaboration” or “group discussion”, the
immediate feedback and meta-cognitive prompt from the facilitator is a critical
indicator for students’ learning achievement in engineering education. However,
teaching “Teamwork” and how to “Collaborate” is a challenging topic in engi-
neering education. Numbers of students reflected that they did not know how to
work with the people they didn’t agree with or they didn’t like. Some students were
just enforced to give up participating because their opinions were not accepted.
Instructional designers, instructors, and researchers in the related filed may need to
focus on elaborating what “collaboration” or “teamwork” is and why it is important
for students to work on besides designing and prototyping products. It shouldn’t be
just “catching” students not participate. It’s about educating them how to respect
others’ opinions and how to be an innovative entrepreneur (with pedagogies and
values).
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Keeping the HF/UX Curriculum Current
with the Critical Decision Method

Lisa Jo Elliott

Abstract Vicious problems are problems that reinvent themselves. One vicious
problem is how to educate the next generation of usability (UX) professionals.
I borrowed a method from naturalistic decision-making research: the critical deci-
sion method (CDM). A CDM is an ethnographic approach that elicits the implicit
knowledge of experts in their area of expertise. The methodology reveals the
decision points, options, and outcomes with which a decision maker struggles. The
decision points derive key attributes, meanings, and goals for the area of concern.
UX businesses have a vicious problem similar to education: whom to hire for a UX
position, who is qualified and who is not? I used the critical decision method to
elicit required skills within the local UX market. These contributed to a reworking
of the UX curriculum. The methodology and the results are discussed.

Keywords Curriculum � Usability � UCD � UX � Education � UX skills

1 Introduction

Each academic year educators face the task of updating the usability curriculum.
One of the key challenges of this task is how to keep pace with the ever-changing
skill set required for an emerging usability professional. As the discipline matures,
new skills are required. Those businesses who hire for the emerging trends early
can, and do profit substantially. UXers trained in these emerging skills also benefit
by being eligible for the best opportunities. Thus, it benefits educators to adopt the
latest industry trends if their students plan to enter industry upon graduation.

Discovering these trends is difficult. Online magazines tout the latest practices,
yet if one is not currently practicing UX, it can be difficult to understand how these
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practices intertwine. Academic guidance in UX education has conflicting advice
concerning the topics that need to be covered, the latest methodologies, and the best
practices.

Cognitive Engineering researchers have created methodologies to address sim-
ilar data collection challenges in naturalistic decision-making problems. Naturalistic
decision making methods have provided insight into how professionals make
decisions in the real world. In these studies, researchers collect information on the
cues, goals, decision points, options, attributes, and meanings—which vary from
profession to profession. Klein and colleagues [1] have refined a methodology
originally created by Flanagan [2] to discover this information in a qualitative
manner.

1.1 Critical Decision Method

Flanagan first described the critical incident technique (CIT) in 1954 [2]. He used
the technique for a requirements analysis in which the purpose and the outcome of
the task was well-defined. One of Flanagan’s original studies elicited requirements
for an instrument panel design. In Flanagan’s original work, he suggests eliciting
examples of extreme incidents as the ideal because it is more salient.

Klein’s naturalistic decision making theory [3] relies on an adaptation of the
critical incident technique and is named the critical decision method. The critical
decision method (CDM) is used to explore how people use experience to make
decisions in their field [4, 5]. Orasanu and Connolly cite eight factors which
characterize a setting for a CDM. They state that these factors are ill-structured
problems, uncertain dynamic environments, shifting or competing goals, action/
feedback loops, time stress, high stakes, multiple players and organizational
goals/norms [6]. A CDM is ideal for situations with incomplete and imperfect
information such as hiring a new employee. According to Klein the CDM elicits
information about the large corpus of patterns an expert acquires over her or his
years of practice within the profession. The patterns help the expert to understand
which cues are important and which are not [4].

Hiring an UXer for the real working world fits the definition of an ill structured,
shifting, and dynamic task. Often, a good employee is nearly invisible as their
behavior fits seamlessly into the organization. A bad employee is very visible
because their every behavior and decision noticeably grates. While creating good
employees is the goal of every educational institution, it is equally important to
avoid creating bad employees. While this paper cannot guarantee a formula for
either, it can recommend tools for use in improving the curriculum and aligning it to
the local UX needs. These tools were used to discover the UX needs within a
specific locale in the Silicon Prairie. A similar effort conducted somewhere else may
produce different results.
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2 Methods

First, I contacted professionals in UX within my local area, and explained the cur-
riculum quality improvement project. I asked if I could take notes during our con-
versation and share what they told, to help determine what to teach UX students.
OneUX professional recognized the procedure immediately. However, understanding
the purpose, this person did not mind. The results discussed are gathered from con-
versations with more than 25 women and men, all with five or more years’ experience
in UX practice and experience in assessing the employability of new UXers.

2.1 Questions

In general, I asked employers these loosely structured questions. The questions
were designed to elicit stories.

• Tell me about your best/worst intern
• What was her or his’ best/worst performance
• When you interview, what has been the best/worst interview
• In your opinion, what is the best/worst UX educational institution
• What has been your overall experience with new UX employees

Then, after the discussion, I reviewed my notes and constructed themes. As the
themes emerged, I identified categories of skills and rated them according to the
emphasis with which I had experienced them in the discussions. This is a slight
departure from the CDM methodology [7]. This analysis method was necessary to
address the question; which skills need to be included in a UX curriculum [8]?

3 Results

3.1 Overview

Often, in usability studies, users will say something like, “this app works just like
Google Maps.” Throughout the discussions with employers no one said, “make
your program like University State’s program, it’s the best.” This suggested that
there is no universally admired program and that there is room for curriculum
improvement.

All of the discussions with employers centered on the roles of UX Researcher or
Interaction Designer. When asked if these roles also created icons or “the look” for
the application, most employers stated that they either had a graphic artist on staff
for design decisions or they had user interface designers separate from interaction
designers.
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Several employers stated that some skills were poorly understood by academics.
They would rather train that skill than try to un-train it. I recorded this response
primarily for user testing. No one made this comment in connection to
wire-framing, card sorts, or heuristic analysis.

I also looked for textbook suggestions or web resources but found no consensus.
In both cases, I found a mix of answers. Some practitioners had been educated on
the West Coast and favored Jakob Nielsen/Don Norman style fundamentals. Others
had been educated on the East Coast and favored Jared Spool style fundamentals.
Furthermore, others had a non-UX related background and worked their way into
UX through graphic design or advertising. I was also surprised to find that while I
considered UX to be a part of Human Factors, it was clear that many others did not;
they considered UX to be a different profession entirely.

Prior to undertaking this project, I anticipated that I would get a list of software
that the students needed to know and specific methodologies in which they should
demonstrate proficiency (i.e. Heuristic Analysis). In some instances, specifics like
this emerged, but overall the emphasis was on soft skills rather than hard skills. One
person stated, “Software changes all the time. This week we are using OmniGraffle,
but next week there could be something new. Students should be adaptable and be
able to learn software fast.” Someone else stated, “As long as they know one
prototyping program, one team communication program, and one visual design
program, we can go from there. It is the initial effort in learning these types of
programs that counts.” Another person stated, “We screen for the hard skills and
hire on the soft skills.” In this context, soft skills are considered to be behaviors.

3.2 Soft Skills

From this perspective, it became clear that the curriculum overall needs to focus on
soft skill development. Soft skills can take many months or years to master. The
soft skills that the employers mentioned centered around four themes: process,
development, interpersonal relations, and leadership.

Process. In terms of process, students need to be able to deconstruct something
into its essential parts. They need to understand that it is great to have a prototyping
program on your computer, but sometimes paper and pencil is a better set of tools
because it breaks down barriers between the UX person and the client. The client
can just as easily draw what she or he has in mind. This was also reflected in the
discussion of design thinking. Adjacent to this theme is the understanding of
determining the key problem and determining how to test it.

Development. In terms of development, agencies were using Lean. They
stressed that all class projects should follow that model. Yet large corporations were
using Waterfall and stressed documentation. Students need to be able to present and
document carefully and thoroughly. Even in the Lean environments, the need for
documentation has shifted to cell phone pictures and white board drawings but it
has not gone away entirely.
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As a UX professional, students need to demonstrate empathy toward both the
stakeholders and the developers. Students need to be able to adjust their message to
many different audiences, identify executables—when it is time to stop and test, or
when can the testing wait. In contrast, how much testing, and how to do the testing,
did not seem as important. Overall, employers stressed networking, collaboration,
collegiality, working with the strengths and weaknesses of others, and learning new
software rapidly.

Interpersonal Relations. Employers want students who can understand and
deal with constraints or dependencies instead of complain or try to change them.
Employers want them to understand what it is like to think like a programmer and
be able to adapt to different development approaches such as Lean. The strongest
point that employers stressed in this area covered how to negotiate and how to deal
with pushback within an organizational structure.

Leadership. Several employers stressed that students lacked soft skills when it
came to interacting with users. Students need to understand how to work with a
wide range of people, most of whom are unlike themselves. They need to “respect
the locals” and remember the acronym “LRQ- listen, respect, and question.”

Employers stressed that a student’s skill with stakeholders was almost as critical
as their skill with colleagues. Many students failed to understand a business model
or the idea of a paying client. Students have become accustomed to lenient pro-
fessors who fail to teach time management. Employers noted that students did not
know when to lead development and when to follow development forward. This
statement included how to get people to do stuff during meetings and during user
testing, as well as what are appropriate behaviors and conversations in a workplace.

The themes related to leadership and perceptiveness were mixed—some
employers stated that these were very important while others did not mention
perceptiveness at all. Some employers stated that students must to be able to read a
situation during user testing or during an interview to determine when it is
beginning to sour. Students should understand how to back away and how to rescue
or prevent a bad encounter. Overall, the organization and the product’s reputations
are vulnerable during user testing. Testing protocols therefore could not be rigorous
enough.

In addition, employers addressed the need for students to see the deep meaning
when reviewing the results after testing. Students often miss how the design relates
to the primary goal of the application and to the client’s business objectives. The
students need to understand the application from the stakeholders’ perspective.
They need to understand what impact their design choices would have on each
group of stakeholders. They also need to be able to tailor a design to fit the
requirements of different user groups. They need to be able to lead development
through processes that would help the developers to solidify design and understand
the user.
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3.3 Hard Skills

Software. In terms of software, employers stated that students should know a
wire-framing or prototyping tool, a testing tool, and a team or communication
platform to manage projects. They stated that these tools are currently in a state of
flux. Some teams preferred one set of tools, but then the tools change, or the
organization is unable to afford the high cost of a particular tool. Then, the UXers
must all learn a different tool. However, employers stressed that all of the software
within a particular category (i.e. wire-framing), operate in the same way. If a student
understands one, it is easier for them to transfer to another tool within the category.

Hardware. Students should know how to use at least two platforms within the
iOS, Windows, Android frameworks. Within the platforms, students should be
familiar with the scalability between devices (i.e. mobile to desktop and the
reverse). They should also understand how a single application or website changes
between platforms. Their designs should be both scalable and platform agnostic.

UX Methods. Amongst all of the discussions, employers agreed that all students
should have a toolkit of a few basic methods. These are:

• Prototyping
• Wire-framing
• Sketching
• Heuristic analysis
• Card sorts
• User testing

Agencies and small organizations stressed that students should have a design
process. Students should know about patterns, how to plan a project, storyboarding,
and how to annotate wireframes. In addition, employers sought students who could
perform both High and Low fidelity testing, A/B testing, and conduct think aloud
protocols during field-testing. Discussions with employers who worked for large
corporations centered on personas, scenarios, and extensive ethnography. Yet those
who worked in agencies or smaller firms stated that they often did not have the time
or budget for extensive ethnographic work.

Other. Some employers wanted students who could develop surveys, conduct
an interview, and lead a focus group. This theme was not universal across all
employers. In contrast, the theme of being able to write a clear and concise report
was universal. Nearly all employers mentioned a student’s ability to present the
same data in different ways to different groups of stakeholders or developers.

Personal Attributes. Students who enter UX should love technology and not be
afraid of it. The student should be a good listener, a collegial team player, and have
a good rapport with the public. Universally, the employers wanted students who
were likeable and who had a positive presence when they entered a room.

Surprises. Over all of the discussions, the word “theory” was not mentioned at
all. In fact, theory is what employers complained about most. They said that interns
often come to work “with their heads loaded with statistical analyses and
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experimental methods” and “with no idea how to apply it to the real world.” Above
all, employers emphasized that students need to know how to do real projects with
real development teams. Students need to be able to get the critical answers out of
the development team and users quickly and simply. Students need to be able to
identify problems, find the correct methodology to address the problem, and then
understand the solution within the data.

Topics that never came up in the discussions were:

• affordances and constraints
• automation and situation awareness
• accessibility testing
• cognitive theory
• social psychology theory
• sensation/perception theory

Other surprising things that employers said were that each sector of UX required
additional skill sets that other sectors did not. For example, in medical UX, the
person must be able to watch an IV line as inserted into a patient by a nurse, and the
person should be able to work with the large personalities in the medical sector. For
accessibility UX, the person must be able to view accessibility modifications as a
normal part of the development process. Employers who shared this information
also shared that these attributes could not be faked; they could easily spot students
who did not have skills in these areas.
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Virtual Environments
for Competency-Oriented
Education and Training

Thomas Alexander, Martin Westhoven and Jessica Conradi

Abstract Highly trained soldiers are essential for successful military missions.
Soldiers have to be optimally prepared to make the right decision and act suc-
cessfully under complex and dangerous conditions. An optimal preparation requires
a holistic approach, taking training objectives, content, processes and technologies
into equal consideration. The recent military standard for education and training,
which is just being updated by German military authorities, focuses a competency-
oriented approach rather than training objectives. The military standard also
highlights self-organized learning and quality management as essentials. This is not
learned but experienced. Virtual Simulation and especially Virtual Reality (VR) and
Virtual Environments (VE) are seen as innovative technologies with high potential.
They allow for experiencing a broad range of training scenarios in a safe envi-
ronment. Especially competency-based training can be supported by such innova-
tive technologies. This paper will elaborate the potential of applying these
technologies for enhancing and supporting competencies.

Keywords Virtual environments � Simulation � Competency-oriented training

1 Introduction

Today’s and future military missions require highly trained and capable military
personnel. Soldiers have to be well prepared to use complex, state-of-the art
technology under highly complicated, unclear and rapidly evolving conditions in
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diverse environments. In parallel, the spectrum of military missions has been sig-
nificantly expanded and includes humanitarian aid, disaster relief and peacekeeping
operations as well. These missions have in common that soldiers act in a highly
dangerous environment with a lot of uncertainty and no tolerance for errors and
wrong decisions. In addition, soldiers communicate and interact closely with the
local population. This requires skills and competencies far beyond “traditional”
military skills, e.g. intercultural and communicative skills and competencies. In
addition, military command culture is shifting from strict orders towards more
general, task-oriented orders. This gives more degrees of freedom to the operational
units but requires innovative command cultures and competencies.

As a matter of facts, military education and training is currently being revised by
German military authorities. The recent military guideline for education and
training on “Fundamentals of education” focuses on a competency-oriented
approach rather than traditional training objectives [1].

Very briefly, competency describes the ability and potential of a human to act. It
is understood as the “ability and willingness to use individual knowledge, skills and
abilities as well as personal values and attitudes in a military practice” [1].
Competency clearly addresses the available and learnable skills and abilities of an
individual for solving special problems. This includes motivational, volitional and
social willingness and ability for solving these problems in varying situations in a
successful and responsible manner [2]. Competency is, thus, essential for acting
effectively and efficiently in any situation. Performance is a way to demonstrate and
quantify this potential [3].

A successful, competency-oriented training approach requires [4, 5]:

• reference to the trainee/subject,
• reference to the biography of the subject,
• interaction,
• cooperation,
• experience,
• reflection.

An active participation and involvement of the trainee supports this approach
significantly. The competency-oriented approach supports a continuous reflection
of educational content and topics. These topics are closely connected to practical
situations and applications. Therefore, practical situations in operational environ-
ments serve as a basis for education and training. Learning always refers to the full
story line and action, which is taught and should be executed actively. If this is not
possible it allows to reproduce it notionally. Learning is self-organized so that
trainees plan, perform and analyze their own process of learning. This emphasizes
the balance between guidance and independence. Moreover, actions refer to a
holistic awareness of the complex situation, including not only isolated aspects, but
technical, safety-relevant, economic and social aspects as well as consequences of
their actions. These actions are deeply based on the experiences of the subject [6].
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It is summarized that learning is becoming more self-organized and self-paced.
Most of the content is not presented but actively experienced. In addition, learning
is not limited to special courses but extends to learning-on-the-job and life-long
learning.

It is important that training policy, procedures, and technologies provide ade-
quate means to prepare soldiers for the full-spectrum of situations they are likely to
encounter. Providing and supporting relevant competencies it is a promising way to
do so [1].

2 Simulation and Virtual Environments

Today’s education and training concepts tightly and successfully integrate
Simulation. It describes the imitation of the real world based on a model. The model
represents the key characteristics, e.g. physical appearance, and behaviors of the
system. Simulation is frequently used when real situations are either too expensive
or too dangerous to experience in reality. This makes it an important medium for
education and training [7, 8].

Virtual Reality is a special kind of simulation. The idea of generating and using a
realistic computer-generated Artificial or Virtual Reality (AR/VR) has been men-
tioned in science fiction literature long ago. Today’s VR-systems are commercially
available and already used for a broad range of applications [9]. In general, VR
describes the computer-based generation of an intuitively perceivable and experi-
enced scene of a natural or an abstract environment [10]. There are different types
of VR as shown in Fig. 1. They allow a varying degree of immersion, i.e. the
“feeling of being there”, of being involved in the synthetic environment.

NATO HFM-021 has defined Virtual Reality (VR) as [11]:

… the experience of being in a synthetic environment and the perceiving and interacting
through sensors and effectors, actively and passively, with it and the objects in it, as if they
were real. Virtual Reality technology allows the user to perceive and experience sensory
contact and interact dynamically with such contact in any or all modalities.

VR-technology is becoming widely available for diverse military applications.
Its applicability depends on the comprehensiveness and fidelity of underlying

Fig. 1 Different types of VR: handheld, projection, head-mounted display

Virtual Environments for Competency-Oriented Education … 25



digital models. Both are very high in terms of visual and acoustic presentation of
the environment. However, as soon as manual functions and tasks become domi-
nant it may be easier to use real hardware instead of a sophisticated virtual simu-
lation. VR is being applied successfully at several military training facilities.

VR technology has grown from its original focus on training to applications, that
include systems engineering, mission rehearsal and mission execution. Moreover,
with serious gaming and commercials-of-the-shelf it is possible to facilitate efficient
and effective training, and make it available at different or even distributed loca-
tions. The effectiveness of these applications will not only be dependent on the
extent to which AR/VR meets the ergonomic requirements of human operators but
also on the individual experiences with similar technologies. This also will result in
new requirements for training and in changes for learning management [12].

3 Competencies and Virtual Reality

VR allows trainees and human operators to experience synthetic, computer-
generated training environments that prepare them for the tasks to be performed in a
realistic and safe way. Ideally, trainees should perceive the same cues in the syn-
thetic world that they would experience in the real world. They should be able to
interact with complex synthetic systems as if they were real. In this connection,
AR/VR subsume new types of paradigms and technological media that can provide
a realistic training environment and a natural human-system interface by applying
new interaction techniques and interface technologies.

By combining safe training environments with a high degree of realism, it is
possible to develop and enhance individual competencies. Trainees can experience
full actions in a realistic environment. VR is highly interactive by definition, which
supports a successful, competency-oriented approach. Mission-rehearsal capabili-
ties facilitate reflection and so feedback can be provided easily.

The main benefits of VR technologies are their relatively low costs (“serious
gaming”) and large number and spectrum of application areas. An identical hardware
is applicable for various purposes. It only relies on general-purpose computers,
displays and effectors that are not physical representations of the real systems. This
flexibility facilitates one particular system to be used to model and train a variety of
tasks with common requirements for the human interface. However, VR is only a
technology and the effectiveness of VR technologies strongly depends on the task to
which they are applied. Although VR is capable enough to accomplish real time
applications and part task training, research is still needed in other areas. This is true
for the integration into current education and training concepts.

With regard to other requirements of a competency-oriented approach, it has to be
mentioned that VR neither covers the close reference to the trainee/subject nor a
reference to the biography of the subject. VR is considered as a training medium
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rather than a training system. However, an individualized Learning Management
System (LMS) connected to the training system can address these two requirements.

Still, VR is not capable to replace reality and live-simulation “out in the field”.
Current representations of environmental stimuli do, not include e.g., “mud and dirt”
experiences. VR technologies can contribute to effective training strategies but they
will not totally replace other education and training methods or environments. This is
particularly true for live training and building competencies in reality, with real and
not simulated people. Even though technology is capable of simulating many aspects
of the real world, there are limitations. While tactics and maneuvers can be per-
formed in VR, trainees will always need to experience the physical demands and
conditions of the real world. Instead, VR will help prepare soldiers for live training
by broadening the spectrum of the situations the soldiers have encountered prior to
training on live ranges. Virtual simulation can support the effectiveness of live
training with the introduction of computer-generated targets and virtual humans.

4 Virtual Reality and Human Factors Issues

For a reasonable application of VR it is necessary to include basic human char-
acteristics and capabilities. There are multiple dimensions for this starting with
human information processing. However, there is no fully functional model of
human perceptual, cognitive, and motor behavior, and this still requires empirical
analyses for an optimal VR design. Moreover, several studies in this area are based
on subjective ratings rather than objective measures. Perception is the basis of
human information processing. With reference to VR and its experience, it makes
sense to analyze each modality of perception separately. There are special char-
acteristics and limitations of human perception, which hinder the information
transfer or even lead to unwanted negative effects or after-effects. One example for
this is simulator sickness. It can occur in different degrees: starting from simple
disorientation, it can lead to serious dizziness or nausea. Simulator sickness is
caused by a sensorial conflict between virtual and real stimuli, especially between
visual feedback indicating motion and kinesthetic cuing. Reduced image quality
aggravate this phenomenon. Other factors which have been identified as contrib-
utors to simulator sickness in virtual environment systems are divided into [13, 14]:

• characteristics of the user,
• the system and
• the task.

There are various studies to determine the effects of VR technology on simulator
sickness. Hence much of the evidence for the effects of these factors comes from
studies of visually induced motion sickness and motion-induced sickness (i.e.,
sickness caused by actual vehicle motions), as well as the effects of exposures to
simulators.
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5 Training Fast Decision Making for Urban Operations

For our practical application, we are focusing military operations in urban terrain.
Such operations are characterized by various factors, which make them very dan-
gerous for soldiers: Factors included are unclear situations and very close inter-
action with other people. Peaceful situations during humanitarian aid might develop
into combat in little or nearly no time. Soldiers have to act under high pressure and
high workload. It is essential that they are well prepared so that they make correct
decisions under these conditions. Errors are not an option and lead to serious
consequences. Perception and subsequent decision making is, thus, the main
training objective.

It is essential that soldiers sense, perceive and process each situation to estimate
if it is safe or dangerous. This is not trivial in unclear situations outside of buildings
but inside it is even more difficult. Usually, these scenarios are trained in special
urban facilities by life trainings and live simulation. Trainees examine and clear
buildings and teachers observe their behavior and action and provide feedback. It is
common that the buildings are not populated. Consequently, feasibility and realism
of the training environment is limited.

In our approach, we train perception and subsequent basic decision making by
introducing VR as a virtual simulation. This way it is possible to individualize
training and overcome the shortcoming of missing people. This clearly does not
replace live-training but allows additional functionality. First feedback from our
proof-of-concept is positive and we plan to extend our approach in future.
A snapshot of the visual quality of the VR is shown in Fig. 2.

Fig. 2 Visual impression of VR for MOUT training: the task is to find and correctly identify
friend and/or foe
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By introducing VR as a training tool, it is possible to add realism and interac-
tivity to training environments. Trainees can experience more training situations
under controlled conditions. By providing feedback, it is possible to add new ways
for reflection and feedback of experiences and actions. This makes VR a promising
tool in a competency-oriented training approach.
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Delphic Maxims Based Applied
Philosophy for Business
and Governance Management

Evangelos Markopoulos and Hannu Vanharanta

Abstract Knowledge analysis and representation is significant in defining situa-
tions before they are implemented through action. Knowledge engineering precedes
knowledge management and knowledge utilization needs knowledge creation. In the
race for capturing and mastering knowledge, emphasis is given to the development
of intelligent methods and tools to understand the human mind, but not the human
being itself. To tackle this complexity, it is necessary to seek knowledge in
non-trivial sources via root cause analysis models of philosophical wisdom, which
usually provides the answers. As problems become more complex over time, syn-
ergies of knowledge disciplines are critical and necessary. This paper presents a
triadic categorization approach, based on classes, taxonomies, and ontologies of the
Delphic Maxims, and their analysis by cognitive models in an attempt to reveal their
contribution to modern business and governance management through the essence of
the Hellenic contribution to the global economy, civilization and humanity.

Keywords Applied philosophy � Knowledge management � Business manage-
ment � Governance � Strategy � Leadership

1 Introduction

Knowledge is the key word in research, development, achievement, progress,
prosperity, success and anything that can be associated with creativity and wisdom.
Knowledge drives all progressive activities, initiatives, projects, processes, and
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anything that can be considered a step ahead in professional and personal devel-
opment [1]. Furthermore, true knowledge is power, and power is freedom, in
contrast to ignorance, which can be seen as slavery. Those who have knowledge are
really free, not only to reach truth but also to create through truth. Human beings
cannot possess anything that they do not perceive, interpret and understand. As the
circles of mind grows, so does the circumference of the darkness around it, veri-
fying Socrates’ words “This one thing I know, that I know nothing” [2]. On the
other hand, having knowledge alone is not enough. Knowledge has a nature of a
tool, and tools can only be effective in the hands of the person who holds them
properly and wisely. Knowledge can contribute creatively but also destructively,
unless developed within ethical, and not only legitimate, principles [3]. Despite the
fact that knowledge is certainly a magic recipe, it has always been extremely
difficult to define what knowledge is and what it is not. Once such a distinction can
be achieved, at least to a degree, then anything related to knowledge can be sig-
nificantly improved, starting from the knowledge elicitation process, all the way to
knowledge utilization and capitalization. The distance between knowledge creation
and knowledge utilization is vast, as there are many steps that interfere in this
interpretation and transformation of knowledge into something that can indeed be
capitalized successfully, effectively, and rewardingly [4]. The need for the devel-
opment of more affective classification models and methods in order to apply them
in understanding the various civilizations of humanity towards true knowledge
generation is paramount. It is vital for the progressive continuation of the modern
society and economy to learn from the knowledge of the past and utilize it today to
progress with it to the future.

2 The Delphic Maxims

An important source of knowledge that contributed significantly to the development
of humanity is found in the Delphic Maxims of the Hellenic civilization.

The Delphic maxims are aphorisms said to have been given by the god Apollo’s
Oracle at Delphi [5]. The maxims are 147 commandments composed in the 6th
century B.C. that include much of the wisdom and the teachings of ancient Hellenes
in laconic sentences, written in the area of the Delphic Oracle. Located at Delphi, on
the slopes of Mount Parnassus, home of Pegasus, the Oracle was built at the place
considered the Navel of the Earth, the center of the world. The maxims themselves
are also known as “The Commandments of the Seven,” and are said to have been
written by the seven sages of Ancient Greece at Delphi, where they were inscribed.
The seven sages were Solon of Athens, Chilon of Sparta, Thales of Miletus, Bias of
Priene, Cleobulus of Lindos, Pittacus of Mitylene, and Periander of Corinth. The 147
maxims with no more than four words each, carrying deep philosophical meanings,
making their classification quite complex depending on the interpretation given.
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3 Analysis Approach

The universal meaning of the Delphic Maxims can be approached thorough mul-
tidisciplinary practices and techniques. Ontologies can be used to define the space
in which each maxim meaning moves and changes per instance of interpretation
and usage. Taxonomies can be used to define the categorization of the maxims, and
classes can be used to define the relationships between the elements of each class.
Interpreting the Delphic Maxims as applied philosophy of business management
and administration could be a significant contribution to the global economy and
society. The maxims can be analyzed by their interpretation, application, contri-
bution and have impact in decision making, strategy, leadership, human resources
management, goals setting, organizational commitment, ethos and overall entre-
preneurial and corporate philosophy. Such an analysis can develop new manage-
ment frameworks affected by concepts and values for optimal organizational
performance based on the best utilization of the capability and maturity of the
human resources [6]. Organizations suffer, not because they cannot solve their
problems, but because they cannot identify them. Lack of problem identification is
due to lack of corporate communication, which in turn is due to lack of corporate
culture, which is due to a lack of corporate philosophy on values based on the basic
principles of humanity and civilization.

4 Ontologies, Taxonomies and Classes

Ontology derives from the Hellenic ‘on’ (ὄm), genitive ‘ontos’ (ὄmso1): “of being,”
and ‘logia’ (kocίa): science, study, theory. Taxonomy derives from the Hellenic,
‘taxis’ (sάni1), meaning ‘order’ or ‘arrangement’, and ‘nomos’ (mόlo1) meaning
‘law’ or ‘science’. The breakdown of the Hellenic meanings are: Ontology = science
of being, Taxonomy = arrangement science. Therefore, taxonomy is the simple
hierarchical arrangement of entities with a parent-child kind of relationship. An
ontology, is a more complex variation of a taxonomy as it also defines spaces for
taxonomies [7].

The purpose of a taxonomy is knowledge classification, while ontology goes
beyond into “knowledge representation”. Classes are taxonomical ranks, indicating
interrelationships (including inheritance, aggregation, and association), operations,
and attributes. The representation of classes can be in a tree or relationship
arrangement, based on the properties/attributes of the classes or the behavior a
particular class is allowed to perform. An example of the Ontology-Taxonomy-
Class relationship could be given with the following example. “To be or not to be?”
would be an ontological question. according to taxonomy “you’re one of the
humans”, and based on the classes “you are a Hellene”. Therefore, the ontology is
the description, the taxonomy is the classification, and the class is the rank or
category within the taxonomy of an ontology. Viewing this triadic classification
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relationship from a distance, a holistic knowledge representation is achieved not
only in understanding large sets of information, but also exploring its interpretation
through various paths and relationships. After all, knowledge is obtained by
observation.

5 Ontologies of Delphic Maxims

The wisdom of the Delphic Maxims is quite magnificent; therefore the classification
of such wisdom can only be approached using ontologies to define the knowledge
spaces. Many maxims can ignite different classification knowledge paths in various
directions that can be interpreted, analyzed, and applied effectively to both the
society and the economy. The core ontologies that can be derived from the Delphic
Maxims are as follows: Self Control, Communication, Respect, God (Religion),
Justice, Knowledge, Work, Finance, Family, Honor, Love/Care, and Education.

Each ontology presents a number of concepts that can be developed as distinct
knowledge categories with their own interpretation based on their dependencies and
usage. The way each ontology and ontological structure is applied develops dif-
ferent management approaches under different philosophical thinking.

Example: ‘God’ imposes ‘Love/Care,’ which can generate ‘knowledge’, and
through ‘respect’ and ‘work’ results in effective ‘financial’ management. Another
way to see the ontologies is that ‘knowledge’ generates ‘self control,’ which with
‘work’ and ‘care’ results in effective ‘financial’ management as well. The first
approach is based on the triptych ‘God-Love-Knowledge’ whereas the second is
based on ‘Knowledge-Self Control-Work.’ They both end in effective financial
management and the ensuing benefits, but the approach is different, as the first one
is more abstract while the second one is more concrete.

6 Taxonomy of Delphic Maxims

Starting from the Delphic Maxims ontologies, numerous taxonomies can be gen-
erated from each one. The ‘Self Control’ ontology may generate a number of
taxonomies related to self control, based on the maxims that belong to that ontol-
ogy. Such taxonomies can be the following: Feelings, Acts, Thoughts, Decisions,
Advice and more.

Taxonomies may have similar representation structures with ontologies based on
the way knowledge is analyzed. Taxonomies can also lead to the development of
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different management approaches under different philosophical thinking. ‘Feelings’
for example, activate ‘thoughts,’ which execute ‘acts’ based on ‘decisions’. Another
approach to view this taxonomical representation of knowledge can be that ‘deci-
sions’ are based on ‘feelings’ and ‘acts’, triggered by ‘thoughts’.

In the first case, the maxims drive a proactive management approach where
‘thinking’ precedes ‘acting’, while in the second case the maxims drive a reactive
approach where ‘acting’ precedes ‘thinking’. Both approaches result in different
strategies for a common goal through different philosophy paths. The relationships
between the taxonomies can be not only linear but also conditional.

7 Classes of Delphic Maxims

TheDelphicMaxims’Taxonomies can generatemany classes for each taxonomy. The
‘Feelings’ taxonomy of the ‘Self Control’ ontology can include maxims related to the
‘control of feelings’. Some of them are: ‘Be grateful’, ‘Control yourself’, ‘Pursue
harmony’, and others. Likewise, the ‘Decision’ taxonomy of the ‘Knowledge’
ontology can includemaxims related to ‘decisions based on knowledge. Some of them
are: ‘Tell when you know’, ‘Act when you know’, ‘Venture into danger prudently’
and others The classes contain elements with information that can be presented as a
process, or as decision/control mechanisms for a wider process. There are a number of
maxims, related to each other for a specific purpose, revealing knowledge in
process-oriented approaches/models. For example, the following classes are con-
structed with a number of elements from one or more taxonomy or ontology.

Class : Act Wisely : {‘Be/Know Yourself’ > [Taxonomy: Feelings, Ontology:
Knowledge], ‘Foresee the future’ > [Taxonomy: Feelings, Ontology: Self Control],
‘Perceive what you have heard’ > [Taxonomy: Act, Ontology: Knowledge],
‘Nothing to excess’ > [Taxonomy: Decision, Ontology: Finance], ‘Act without
repenting’ > [Taxonomy: Act, Ontology: Self Control], ‘Work for what you can
own’ > [Taxonomy: Act, Ontology: Finance]}

The elements of this class create the ‘Act Wisely’ process. This process states the
following: Be/Know Yourself > Foresee the future > Perceive what you have
heard > Nothing to excess > Act without repenting > Work for what you can own.
When interpreting this class in structured English, the following applied philosophy
is generated: Know yourself first in order to foresee the future correctly, then by
utilizing what you hear and with no exaggerations start acting, without looking
back, to work on what you can own. The ‘Act Wisely’ class which derived from
elements of three ontologies and three taxonomies, on a unique relationship to a
specific process.
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8 A Triadic Classification of Knowledge

The representation of any type of information and specifically the structured
information that generates knowledge, based on the way it is interpreted and ana-
lyzed, cannot be classified precisely with a specific classification technique alone
[8]. Ontologies for example, indeed provide the high-level representation of
knowledge grouped in micro-worlds of information, connected together with var-
ious relationships and dependencies. Likewise, taxonomies are derived from
ontologies and furthermore classify their information based on more specific cat-
egorization schemas, which probably overlap with other taxonomies and ontologies
[9]. The discrete line between what type of information can be classified with either
ontologies or taxonomies is based on the type of information, the meaning, and the
depth of analysis that can be given. Classes, on the other hand, are groups of
elements that define the behavior of the information. Classes can be formed with
information from one or more taxonomies, with no representation restrictions as
classes can be tree-oriented or relationship-oriented. Information that represents
knowledge can end up generating classes that can practically turn this knowledge
into applied knowledge, composed with elements from different taxonomies and
ontologies. In the case of the Delphic Maxims, the classes are philosophical pro-
cesses applied in small or large procedures, composed of elements from different
taxonomies and ontologies (Fig. 1).

This type of information classification could probably considered as one with
restrictions on the interpretation of knowledge in the generation of cross-taxonomy
and cross-ontology based wisdom. It is that such an unbounded triadic represen-
tation of knowledge can be fuzzy and/or hypothetical for knowledge interpretation
and classification, but also very rewarding and innovative, if common sense is
indeed common.

Fig. 1 Triadic classification of knowledge
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9 Business Management Relationships

The relationships that can derive from the classification of the Delphic Maxims can
provide significant applicability in business management, analyzed either in a com-
plex or simple way within the area of a classification technique. Taking for example
some Maxims from a specific ontology, a wise process of thinking and acting can be
derived that can guide and drive business management acts, logic and thinking.

An example of maxims in the ‘Knowledge’ ontology that can generate a business
management relationship can be the following: {Know your opportunity, Listen to
everyone, Perceive what you have heard, Think as a mortal, Tell when you know}.

Another business management relationship of knowledge can be the ‘Self Control’
ontology, {Foresee the future, Use your skill, Act quickly, Act without repenting, Do
what you mean to do}. Likewise, maxims from the ‘Finance’ ontology can govern
business management relationships such as: {Govern your expenses, Nothing to
excess, Work for what you can own, Pursue what is profitable, Benefit yourself}.

The examples given are only a few. Having 147maxims that encapsulate the entire
wisdom of the Hellenic civilization, the knowledge that can be turned into applied
philosophy in business management can only be considered as remarkable. In addi-
tion to that, if the analysis of the Maxims is extended using a triadic knowledge
classification, which enables the creation of business practices with the intercon-
nection of maxims from different taxonomies and ontologies, then the combinations
of applied business concepts and processes that can be generated are tremendous.

10 The Holistic Concept of Man Metaphor

The analysis of the Delphic Maxims generates practical knowledge that can be
characterized as applied philosophy for management and leadership. In the same
sense, the Holistic Concept of Man (HCM), a philosophic metaphor described by
the Finnish philosopher and psychologist Rauhala [10], integrates the meaning of
the Delphic Maxims in defining a mental-oriented knowledge based engine.
Pihlanto and Vanharanta have applied the metaphor in the contexts of accounting
research and computerized decision support [11, 12]. Further, Rauhala’s ideas have
been acknowledged in several disciplines, e.g. theoretical information systems and
knowledge management [13]. The concept of the HCM metaphor consists of a
body, mind, and situation [14]. The three dimensions of the HCM, representing the
modes of existence of the actor or decision maker, are called: (1) corporeality,
(2) consciousness, and (3) situationality (Fig. 2).

The three modes of existence are intertwined with each other, forming a holistic
entity, where the wholeness of interactive modes builds up a “regulative situational
circuit” [10, 11]. Corporeality maintains the basic processes of existence emergent
expressed as physical activities of the human being. In particular, the human brain and
sense organs are important in conveying objects and concepts to the decisionmaker as
meanings in a specific situation. Consciousness stands for experiences and
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perceptions. It enhances understanding of various phenomena both inside and outside
of oneself. Human beings use their outer and inner senses to receive physical signals
from the environment in a certain situation, providing the consciousness with
meaningful content. Perceiving and understanding the object/concept/relationships
make a set of meanings emerge, available for use in the decision making process.
Situationality is the decision maker’s relevant relations to the outer world, in all its
multifaceted pluri-dimensionality. The situational components can be concrete or
ideal, the former including nature, buildings, technological equipment, hardware and
software, and the latter human values, norms and human relationships as experienced
content [10, 11]. Impulses stimulated by philosophical wisdom and ideals can act as
catalysts for knowledge creation and utilization (Fig. 3).

Fig. 2 The holistic concept of man: mental—physical contrast

Fig. 3 The applied philosophy mental—physical contrast
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11 The Circles of Mind Metaphor

For someone to understand and apply the Delphic maxims, it is important to
understand first him/her self, having ‘Gnothiseauton,’ the Delphic Maxim for self
awareness. The idea of the human being in a specific situation as a totality (Holistic
Concept of Man) [10] is not a sufficient metaphor alone in the management and
leadership context. The metaphor lacks the new, current research findings on the
unconscious part of the human brain and it is also too simple for further use for
specific targets; however, it has the important situationality component describing
the many connections in human life. Baars [15] has combined psychology with
brain science and the old conception of the human mind to create a metaphor based
on the workspace of the mind. The totality can be explained through the theater
metaphor, where the self as an agent and observer behave as if on the stage. Close
to the stage is the unconscious part of the brain (the audience), which is divided into
four main areas: the motivational system, automatic systems, interpreting system,
and memory system.

The spotlight controller, context, and theater director also belong to the totality
in this metaphor. A combination of the Holistic Concept of Man and the theater
metaphor of Baars led to a new and very practical metaphor, i.e., the Circles of
Mind metaphor [16]. The Circles of Mind metaphor was also designed as a physical
entity so the metaphor could be used for many different purposes (Fig. 4).

This has led to the idea of a brain-based system that contains the physical body,
following the Cartesian mind-body relationships, i.e., as a thinking substance and
an extended substance [17]. Res cogitans “a Thinking Substance” was evident,
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consisting of the four main parts of the important brain processes affecting the
conscious experience on stage. Res extensa, in turn, “an Extended Substance”
(body) represents the other dimension of man, the physical dimension of the human
being used on the stage. In this article, we bring different management and lead-
ership objects (MOs) to the conscious experience on the stage, perceiving and
understanding them from different angles and views and giving us the holistic view
of their current and also the future coming stage.

Adding many of these personal, individual views and perceptions results in the
collective understanding of these management and leadership objects, that is also an
important challenge for individuals and organizations.

12 The Delphic Maxims and Circles of Mind

The Delphic Maxims give content and commands to the Res cogitans “Thinking
Substance” and also to Res extensa “Extended Substance” (body), when these two
different philosophical perspectives are put together. The three main maxims of
ancient Hellenic wisdom can easily be part of the conscious experience on stage.
The most famous of these maxims is ‘Know thyself’, focusing “Thinking
Substance” on the person himself or herself. People must know themselves and this
is the most important factor for managers and leaders too—that they really
understand themselves better and better. In this thinking, the whole brain capacity
should be used, i.e., all the four different sections of the unconscious part of the
human brain, but also the conscious part created by the inner and outer senses of
human being. Thus the situation or reality is understood and perceived in a holistic
way. The Delphic Maxims also give commandments on how people should behave
in different situations. “Nothing in excess” gives fundamental recommendations on
how people should see both “Res cogitans” as well as “Res extensa” so that the
whole entity operates well in a sustainable way. The third main construct “Be
careful what you promise/wish” in the Delphi Maxims can be translated in many
ways, but in management and leadership this construct gives an overall recom-
mendation in the different situations people find themselves in.

13 The Socio-economic Impact of Applied Philosophy

Applied philosophy has a significant socio-economic impact, which is not easy to
measure and evaluate quantitatively. It takes much more than business sense to
identify the tremendous benefits that philosophy can offer the society and the
economy, once effectively transformed into business management processes and
practices. The great civilizations have contributed the most fundamental elements
on which society can build today’s and tomorrow’s achievements. Anything made
in the past had a reason, a cause, a practicality, a justification and a return not only

42 E. Markopoulos and H. Vanharanta



to the ones developing but also to the society and the economy as a whole. Such
thinking is called Applied Philosophy. Humanity managed to evolve due to such
philosophy-driven thinking for the progress and prosperity of the community not
the individual, for common drivers and ideals. Shared value was placed highly on
the expected outcomes of everything attempted to be designed and developed.
Therefore, trying to understand the thinking of Hellenic civilization and others as
well is very important in the development of sustainable business models that can
stand the test of time. Advancements in the development of classification tech-
niques, processes, and models not only utilize the dowry left to us by our ancestors,
but also provide a deeper understanding on integrating this knowledge in today’s
society and economy. Utilizing such a magnificent wealth of knowledge heritage
can only be achieved if the mindset of those analyzing it, turning it into business
practices and applying it as well, is not far from the mindset of their ancestors, at it
is impossible to see what those people had seen. Without such a mindset this
knowledge, that could resolve so many problems of the modern economy and
society, will not be utilized effectively, despite the current advancements in tech-
nology and communications. As long as today’s managers value business more
than society, not seeing that society is the economy, no classification of any such
knowledge will be achieved effectively and rewardingly for all.

14 Areas of Further Research

Efforts on the classification of the existing knowledge in humanity through tech-
niques, methods, and models that can turn this knowledge into applicable contri-
butions to the modern economy and business management need to be continued. The
Delphic Maxims are one set of knowledge that can generate significant business
management values, but it is not the only one in the Hellenic philosophical contri-
bution to the world. Further research will be done on specific Hellenic philosophers,
whose life and work can be related to vertical business management needs and
practices. The knowledge of Socrates, for example, can contribute enormously to
understanding the requirements elicitation process which greatly inconveniences all
projects in all sectors today. Insufficient requirements cause tremendous financial and
operational costs for organizations not defining and handling them properly in the
tendering, acquisition, and development stages of a project. Plato’s knowledge can be
classified for developing change management and re-engineering practices. Pericles’
knowledge is highly suitable for project, program and product management,
Aristotle’s for organizational strategy, Thucydides for extroversion and internaliza-
tion, Isocrates for teamwork management, Heraclitus for human resources man-
agement, Homer for design and production management, Herodotus for process,
tactic and strategic management, Pythagoras for innovation management,
Democritus for engineering management, and Solon for organizational leadership. In
a similar way, knowledge from other significant civilizations, such as the Egyptian,
Chinese, or Roman, can be categorized through the triadic knowledge representation
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approach (Ontologies, Taxonomies, Classes), and analyzed using the Circles of
Mind, the Holistic Concept of the Man, and other knowledge creation models for
added and shared value (Fig. 5).

15 Conclusions

A black hole in knowledge management is the definition of knowledge itself. What
is knowledge and what is not is a very fuzzy concept. Knowledge can be generated
by analyzing any information properly, giving results that can be applied either in
theory, for further research or in practice. Knowledge cannot be produced in arti-
ficial environments. Knowledge is a living entity, growing organically in many
forms and sources, and free to those able to seek it. Instead of investing in
knowledge engineering efforts using artificial intelligence technologies, neuro-
management [18], cognitive sciences [19], and in all the state-of-the-art progress
that people have significantly achieved over the years, it might be wiser to admit
that knowledge, in a probably much more valuable form, can be found in the roots
of past civilizations. With the proper classification techniques, methods, and
models, the knowledge that can be extracted by analyzing history may surpass in
value and return to the society and the economy the knowledge that is attempted to
be generated through today’s efforts to read people’s minds [20]. Applied philos-
ophy is not rocket science but simply common sense, but common sense doesn’t
seem to be common at all.

Fig. 5 Applied philosophy based knowledge management creation and utilization
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Commitment and Motivation
in Professional Organization

Johanna Koskialho, Jarno Einolander and Hannu Vanharanta

Abstract Personnel is vital for the companies and the performance in organiza-
tions is based on competence of personnel. Motivation and commitment are critical
preconditions for organizational success. The study focuses on evaluating com-
mitment and motivation levels of experts. The aim was to discover the main
exceptions between the current status and the vision regarding commitment and
motivation. The fluctuations of commitment and motivation levels were analyzed in
terms of departments, gender, age and years of service. The survey was conducted
by using Helix, an Evolute-based application, which was developed for measuring
and evaluating the personnel commitment levels. This survey strongly emphasized
the significance of affective commitment. In observing either the creative tensions
or the product of creative tension and importance, all surfacing main categories fall
under the affective commitment component.

Keywords Commitment � Motivation � Personnel � Creative tension

1 Introduction

Personnel is vital for the companies and the performance in organizations is based
on competence of personnel. All organizations are, or should be, interested in
achieving consistently high performance by getting the most of the personnel [1].
The best know-how, however, will be utilized only when the employees voluntarily
provide their knowledge and competence for the use of organization. Motivation
and commitment are critical preconditions for organizational success.

The likelihood of employees leaving the company is reduced by organizational
commitment. Thus it is an important factor for retaining knowledge and strengthening
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the sustainability of the competitive advantages of the organization [2]. There is a need
for actual bottom-up evaluation due to evidence that aggregated employee opinions
relate fairly strongly to important business outcomes, such as performance [3–5].

The levels of commitment and motivation have several effects on an individual
and his behavior: a person who is committed and motivated reaches a higher
performance level and better outcome. Regardless of the field the company operates
in, productivity is based on commitment and motivation and successful operations
are guaranteed by these factors. In competition, the determining difference between
organizations depends on the level of commitment and the work contribution of the
personnel [6–8].

The study focuses on evaluating commitment and motivation levels of the
personnel of the Technical Department in a nuclear power plant. The aim was to
discover the main differences between the current state and the vision for the future
regarding commitment and motivation. The differences in commitment and moti-
vation levels were analyzed in terms of departments, gender, age and years of
service. The Technical Department consists of 150 employees and it operates in a
multi-project environment. In addition to projects, various expertise tasks are per-
formed. Most employees have either Bachelor’s or Master’s degree in Engineering.

2 Theoretical Background

2.1 Creative Tension

People tend to do only things which they believe they will manage [9]. Competence
thinking, however, is based on a view that people are more capable than they think.
Each organization has its unique characters describing the environment where
employees perform their daily tasks. How a person performs his or her job depends on
subjective perceptions of organization structures, culture, policies and atmosphere
which form the individual understanding of the organization environment. The per-
ceived differences between current competences and such competences that a person
needs for efficient performance are critical. If these perceived differences change a
person’s beliefs also behavior can change since behavior is a reflex of beliefs. Thus a
person can achieve a feeling of new and more extensive potential [10, 11].

Creative tension means the perceived difference between current and wanted
competences. Creative tension is founded on the imbalance of current and hoped
levels and personal vision. The remainder between vision and current stage acts as a
boosting power, energy, towards one’s vision. Creative tension can be unleashed
only in two ways: either by moving the current level towards vision or by bringing
vision towards the current level. Creative tension serves as an individual asset as a
person strives towards vision. Creative tension has a central role in controlling a
person’s development. By defining creative tension, it is possible to identify certain
competences and competence groups in which a person can develop [10, 11]
(Fig. 1).
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2.2 Three Component Model of Commitment

The three-component model has been the leading approach to commitment already
for three decades. Meyer and Allen [13, 14] proposed the model where commitment
was divided into affective, normative and continuous components (Fig. 2).

According to Meyer and Allen [13, 14] affective commitment means a person’s
emotional relationship, affection and identification to a certain organization when
the normative component originates from a person’s obligation to remain in the
organization. The continuous component refers to all the costs that are caused by
leaving the organization. Each of the components of commitment view commitment
as a psychological condition which both characterizes a person’s relationship with
the organization and affects his or her decision to continue or end the organization
membership. Despite the similarities, all psychological conditions of components of
commitment differ from each other. A person with a strong affective commitment
continues his or her organization membership because of the desire to do so.
Employers, whose strongest component of commitment is the normative

Fig. 1 Creative tension [12]

Fig. 2 Three component model of commitment [13, 14]
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component, retain their membership in the organization because they feel they are
supposed to do so; because of obligation. When the continuous component is the
strongest, a person stays in the organization because he or she has to. It is possible
to feel each of the three components of commitment simultaneously but with dif-
ferent degrees. A person can, for example, feel a strong need to retain the orga-
nization membership and the obligation to do so but at the same time feel no desire
to do so. Because all the components can affect a person simultaneously but with
different degrees, overall commitment can be viewed as a sum of the different
psychological conditions of commitment [15].

According to Meyer and Allen [16] different backgrounds influence the devel-
opment of each of the three components of commitment and they all have different
effects on work behavior [17–19]. The theory of the three-component model of
commitment has received a lot empirical support. Even though each component of
commitment is separate and different from each other, they are also connected [20].

2.3 Motivation

Motivation is an internal schema, mood, that creates action. It also steers and
generates our behavior affecting it either directly or subconsciously. It is a moving
force and originally the word traces back to the Latin word “movere” which means
to move. Later the meaning of the term has been expanded to mean also the system
of factors that activate and steer behavior. Motives often refer to needs, desires,
drives and intrinsic incentives, and also to rewards and punishments [1, 21, 22].

As a phenomenon, motivation is a complicated and complex concept. There is
always a combination of several motivations underlying a specific behavior. Needs,
desires, efforts, expectations and drives affect a person’s motivation. Everything
encouraging a forward motion and generating action is motivation [23–25].

Motivation can be divided into intrinsic and extrinsic motivation. Extrinsic
motivation is based on rewards concerning actions that come from outside such as
money and admiration and on the other hand on avoiding punishments. In intrinsic
motivation the action itself is rewarding and a person can attend purely of joy and
pleasure. Intrinsic motivation is also connected to positive feelings, thought and
behavior. According to Deci [26] the satisfaction comes from the action itself, not
from its results. Deci and his colleagues state that external rewards could even
diminish the willingness to perform [27].

2.4 Helix-Instrument

The survey was conducted on Helix, based on Meyer and Allen’s three-component
commitment model. Helix, an Evolute-based application, was developed for mea-
suring and evaluating the commitment levels of personnel [29]. The instrument
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evaluates the differences between the current stages, goal stages and visions, and
evaluates their importance to the personnel. Evolute has been developed as an
Internet application, a platform for several test applications that can be developed
and responded to globally. The evaluation process begins with self-evaluation. The
aim is to map the personnel’s own clear understanding of their professional level
regarding a particular organizational resource [28]. Self-evaluation is conducted by
examining their thoughts and feelings [29, 30].

The theoretical foundation for Evolute methodology rests on Senge’s [12] view
of creative tension. A realistic evaluation of the current situation is the starting point
for all future visioning. Creative tension represents the strength behind the personal
excellence. Continuous learning can be achieved through creating and maintaining
the creative tension. Creative tension means the distance between target and current
stages, and interaction between these stages forms creative tension. With the
strength of an individual’s collective creative tension, organizations can be moved
to a new position [30].

3 Empirical Research and Sample

The purpose of the Helix-application is to provide a realistic comprehensive
“bottom-up” view for the management of the commitment of their employees and
factors affecting their engagement, including motivation. It provides important
information for the management about their employees collectively, and provides
guidance for the prioritizing of potential development activities.

The employees of the organization estimate the truth-value of each statement
with regard to their own organization. All statements are evaluated as they are
regarded at that moment in time, which gives the value of the current state of each
feature and category-level variable. In addition, respondents specify the target state,
meaning how they would like the situation represented by that statement to be in the
future. Respondents also evaluated the importance of the claims.

The difference between the target state and current is creative tension [10], which
means the willingness (or unwillingness) the respondents have to improve or
change the matters presented in the statements. The value of the current state
describes how respondents perceive and interpret the current situation, i.e. how
committed, motivated or satisfied they are. The target state gives understanding of
the value respondents give to features and categories. For example, if a high target
state value is given to statements regarding job satisfaction it means that it is very
highly valued compared to those features that have lower target states.
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3.1 Sample

Fifty employees, which were selected randomly from the organization’s research
and development unit, were asked to participate in this research. All together this
unit employs 150 people. Two respondents started the questionnaire evaluation, but
left it unfinished. In the end, 44 employees completed the evaluation, which gives a
response rate of 88 %, thus the sample is representative. Seventy-seven percent of
these respondents were men and 23 % were women. The mean age of the
respondents was 40.6 years old with a standard deviation of 10.6 years. All of the
respondents in this sample were senior salaried staff, three of whom were in
supervisory positions. Five respondents (11 %) decided not to answer the questions
concerning demographics. The respondents had been in their current jobs for an
average of 6.3 years (SD 6.6), in their organization for an average of 8.4 years (SD
8.5), and had an average of 17.5 years of work experience (SD 10.8).

3.2 Commitment Level

Generally, the personnel can be said to be fairly committed, the main focus being in
the affective commitment, meaning the desire to remain in the organization (Fig. 3).
Even though the level of commitment is fairly good, there are topics that the
personnel wishes to be improved. The experiences of injustice and lack of respect
surface on the top of the list. The feeling of injustice is highlighted in the salary and
the personnel policies. It’s evident that these kind of thoughts have negative effect
on one’s affective commitment. The desire for voluntary membership in the
organization is diminished. At the same time the level of continuous commitment
rises. The personnel remains in the organization in the absence of alternatives.

It is important to tackle the feelings of injustice and lack of respect. It is no
solution that the personnel is told that they are being met equally and that they are
being appreciated. If the experience of injustice has been manifested, it can be
reduced only by greater openness. It is not easy to increase transparency if the
organization is known to have salary discrepancies within the same work task. It
is clear that transparency doesn’t mean sharing all information. Nevertheless, it is
important that the personnel knows the main principles, by which the salary is
established and the criteria for awarding promotion or training possibilities. Also
the appreciation must be evident in the practices of the organization. The simplest
way to show this is to give the personnel constructive and supportive feedback.

Comparing the three components of the commitment, namely the affective, the
normative and the continuous, one notices that the situation is best for the affective
commitment, and worst for the continuous commitment. It is safe to say that the
personnel finds itself in the employment relationship by its own will. They feel
responsibility to remain as a member of their present organization. At the same
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time, they wish for more opportunities to change the employment. As well as they
wish the possible employment change to be easier as they now experience it to be.

As one observes only the continuous commitment, the level of commitment
appears to be quite weak. The situation, however, gets better as the other compo-
nents of commitment are considered. The fact that a person hopes for more
employment opportunities or the employment change to be easier, doesn’t neces-
sarily mean, that one wants to change employment. It also does not mean that one
would change given the opportunity. Still, the fairly poor continuous commitment
level should be noted seriously. It is a question of how to ensure the personnel’s
willingness to remain in their current employment in a situation where a number of
alternatives are readily available and the changing of employment would not cause
professional, economical or social problems. It is also about strengthening the
affective commitment by supporting the factors attached to it and by removing the
problems that surfaced during the study. As merely commitment was observed, it
was noticed that the personnel was experiencing dissatisfaction and injustice
regarding salaries and other benefits, education, improvement and career develop-
ment. In addition, the personnel lacks feedback and feels neglected. It is important
that the corporate governance thinks through how to tackle these issues.

3.3 Motivation Level

On a general level the personnel is motivated. Both intrinsic motivation and
motivational aspect of work are on a high level as can be seen in the Fig. 4. There

Fig. 3 Commitment level in the technical department (Evolutellc/Helix/Empirical Data)
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are however issues surfacing from the answers that suggest that the personnel has a
desire for improvements. The subcategory of “receiving feedback” under the
motivational aspect of work had the strongest creative tension. The demand for
more feedback surfaced strongly as the isolated claims were observed: The claim “I
receive useful and constructive feedback, that helps me to improve my output”—
never/sufficiently, had the strongest creative tension of all the claims. In addition to
this claim receiving feedback surfaced also in context of claim no. 16: “I receive
insufficient/sufficient feedback from my superior”.

Some other strongly surfacing issues are connected to the intrinsic motivation;
contentment towards work and succeeding in it. Work in itself is very important for
the personnel. People want to feel good about their efforts and succeed in their
work. The personnel wants their tasks to be interesting. They also hope to be able to
have greater capacity to affect their own work.

A high level of contentment and succeeding in work are linked to the experience
of feeling one’s job to be meaningful, having responsibility for the results of work
and understanding the results. The autonomy and variability of a task add to the
work’s meaningfulness. As the tasks are variable they are considered to be a part of
a bigger picture and as tasks are deemed to be important, the personnel experiences
it’s work to meaningful. If given autonomy to perform the work, the personnel takes
responsibility over the results of the work. Autonomy means the capacity to decide
on work related issues. Understanding the results is linked to the given feedback. If
a person doesn’t get feedback, he/she doesn’t necessarily possess the understanding
whether the task has been successfully performed, thus the information of the
results of one’s work is not given.

Fig. 4 Motivation level in the technical department (Evolutellc/Helix/Empirical Data)
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It is very important to ensure that positive and performance enhancing feedback
is given sufficiently. The superiors are to more actively contact their subordinates
and discuss with them about their challenges and successes. The positive feedback
adds to one’s understanding about one’s know how, competence. At the same time
it is possible to explain the meaning of the task and how the performed tasks are
related to other tasks. This will put more weight on the importance and the
meaningfulness of a task. The autonomy can be increased by giving the personnel
means to affect the way the wanted result is achieved.

As the level of commitment of different age personnel is observed, the differ-
ences are small. It appears that all of the components of commitment increases with
age, being highest in the age group 40–50. This can be explained by many factors.
Advancing in a career brings along more pleasing tasks thus resulting stronger
affective commitment. By a higher age, changing employment might get harder
because of the family relations: children go to school and a home has been acquired.
According to the results of this study there is no evidence of differences in the
motivation at different ages. Regardless of age the estimates of present state
motivation level were practically the same as the level aimed at.

It can be observed of both affective and normative commitment, that those who
have been in the organization for over 20 years have estimated both the present
state level and the target level, highest. Also for the continuous commitment, the
length of the membership in the organization raised both the present state and the
target levels, but they peaked with those who had been in the organization for 11–
20 years. The same age group estimated the present state levels of both intrinsic
motivation and motivational aspect of work the highest. However, the creative
tensions were highest for those who had been in the organization for 0–5 years.

Based on different kind of divisions, the differences of levels of both commit-
ment and motivation were fairly small. According to this study, the gender has no
effect on the commitment or motivation level of the personnel. The person’s age
and career length adds both the affective and normative commitments a little. The
person’s age does not affect motivation but the career length does. The motivation is
at highest level for those who have been in the organization for 11–20 years.

4 Conclusions

This survey strongly emphasized the significance of affective commitment. In
observing either the creative tensions or the product of creative tension and
importance, all surfacing main categories fall under the affective commitment
component. The job’s motivation potential and particularly the intrinsic motivation
were highlighted in analysis where creative tension was combined with estimated
importance. On the other hand, the HR practices, observation of justice and fair-
ness, and support of the organization were the main categories where the negative
creative tensions were the highest, suggesting the greatest difference between the
vision and the current status.
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Affective commitment component has the most positive effect on person’s
motivation. Thus, strengthening this component is particularly important. However,
being able to strengthen affective component one needs to understand how this can
be done. As shown in Fig. 5, two means can be used.

In order to develop affective commitment motivation and especially intrinsic
motivation is vital. The development of intrinsic motivation also has a positive
effect on affective commitment. Thus, the most important development targets
should be those issues which have the strongest effects on intrinsic motivation.

The information gathered using the application can be used to see the type of
commitment the employees have and whether the employees feel engaged in their
work, their work setting and organization. This sort of information can be argued to
be very important and helpful for management when assessing employee feelings
and motivation both currently and also in the future.

By using a new type of personnel survey as a decision-support system, it is easy
for management to collect employee opinions widely and effectively. Using the
survey instrument, management can acquire a shortlist of the most important HR
practices that are likely to have the highest impact on engagement and commitment.
However, such instruments can only give rough guidelines for the matter in hand
because of the differences in people, cultures, and the constantly changing envi-
ronment. Nevertheless, they provide considerable evidence about employees’
feelings and information to support management decision-making. Therefore,
managers and leaders should actively use this valuable information for improving
decisions, and take full advantage of its potential.
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Master’s Students’ Commitment
and Engagement in Their Course Behavior

Jarno Einolander, Hannu Vanharanta and Ari Visa

Abstract Student commitment is a major concern for universities around the world.
Research has indicated that students’ psychological attachment to their university, in
other words commitment, can be a major predictor of student retention, as well as
affecting many other attitudes and types of behavior. This makes university com-
mitment critical to university success. The present study seeks to find out whether
there is a relation between students’ grades and the degree of their engagement and
commitment, using the Evolute approach. The research group in this study consisted
of master’s degree students studying in faculties of Business and Built Environment
and Computing and Electrical Engineering. In the newly developed instrument,
respondents assessed 124 unique statements regarding their current situation and
their vision for the future. This score and its sub-scores are compared in relation to
individual course grades.

Keywords Commitment � Engagement � Master students � Fuzzy logic � Human
resource management � Leadership

1 Introduction

According to Ostroff [1], there are significant correlations between aggregated
teachers’ job satisfaction and organizational commitment and many indicators of
school performance (student test scores, dropout rate, vandalism costs, student
satisfaction, teacher turnover). The problem has been how to study this issue. Here
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one approach based on the Helix Student Application package and statistical
methods is described. The following sections deal with engagement and commit-
ment, the Helix Student Application, and the experiment itself.

2 Engagement and Commitment

Student engagement is a major concern for universities around the world. Research
has shown that students’ psychological attachment to their university, in other
words, their commitment, can be a significant predictor of retention, as well as
affecting many other attitudes and behaviors. Moreover, it is not only an important
matter for universities, because it also has a direct link to the social, economic, and
political growth of the country concerned.

Previous studies about student retention have concentrated on students’ academic
abilities to predict their retention. However, research has indicated that academic
goals, institutional commitment, self-confidence, social support, and, for example,
institutional selectivity and financial support, in addition to social involvement, have
positive correlations with student retention. Students who cannot develop these
factors are more prone to drop out. Previous studies have shown that the strongest
factors seem to be related to academic skills, academic self-confidence, and aca-
demic goals [2]. However, studies have shown that academic performance can only
account for half of the variance in the number of dropouts [3]. Additionally, earlier
research has shown that students who are committed to a specific university are more
likely to graduate than those who have the goal of graduating but feel no commit-
ment to any specific educational institution.

According to Tinto [4], students are more likely to stay and graduate in a setting
(1) that expects them to succeed, (2) that provides academic, social, and personal
support, (3) that provides frequent and early feedback about their performance as
they are trying to learn and persist, (4) that involves them as valued members of the
institution (e.g. frequent and quality interaction with staff and other students), and
(5) most importantly, students are more likely to persist and graduate in settings that
foster learning.

Also, an important factor concerning student commitment is the level of moti-
vation toward their studies. Motivation has been shown to have a positive influence
on students’ academic performance, study strategy, adjustment, and well-being. It
has been reported in primary, secondary, and college education to influence aca-
demic performance through study effort [5].

Students can have different types of motivation (i.e. intrinsic and extrinsic).
Intrinsic motivation is when students express interest in and inner acceptance of the
value or utility of their studies and think the tasks are important because they enable
high-quality learning and creativity [6]. Nevertheless, since many tasks students
have to do in order to achieve their degree are not inherently interesting or
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enjoyable, teachers have to be able to promote more active and volitional (versus
passive and controlling) forms of extrinsic motivation [6]. Understanding these
different types of motivation and what promotes them is a significant issue for
universities in order to create a supportive and commitment-enhancing responsive
environment. Therefore, universities need effective measures to evaluate student
commitment and engagement.

3 Helix Student Application

Probably the two leading models of student persistence and retention are Tinto’s [7,
8] Student Integration Model and Bean’s [9] Student Attrition Model. Both of these
models are based on the idea that commitment is a main factor in explaining
persistence in educational institutes. According to Tinto [7], persistence occurs
when a student successfully integrates into the institution academically and socially.
Students’ background characteristics (family background, individual attributes, and
previous education experiences) influence their initial levels of goal commitment
and initial commitment to their educational institute. These commitments influence
their academic integration. Goals and institutional commitment are also influenced
by peer group and faculty interactions, and out-of-classroom factors, which affect
social integration [10].

Bean’s Student Attrition Model [9, 11] regards student withdrawal as being
comparable to employee turnover. He defined student attrition as the cessation of
individual membership in a particular higher educational institute. Bean argued that
students stay in their places of study for similar reasons to employees in organi-
zations. Many studies regarding the Student Attrition Model largely support the
presumed roles of organizational variables, personal variables, and environmental
variables in shaping both attitudes and intents.

The evaluation method utilized in this study uses an Internet-based application
environment called Evolute that supports different ontology-based applications
[12, 13]. The Evolute approach is a modular process involving individuals and
stakeholders where their perception and understanding of organizational resources
are sought and collected with the help of statements. The Evolute system [14]
computes and visualizes the meaning of the knowledge input collected from
stakeholders. The basic idea for the instrument came from our previous research
[15]. We used variables from the Bean and Metzner [11, 16, 17] Student Attrition
Model as a framework to build the ontology and the statements for the instrument.
As a result, 15 concepts were identified along with 113 applicable statements or
‘features’ describing them in six main categories. University management can use
the computed current and future state of the resources to make a development
analysis at their educational institution. This analysis can be made for the whole
target group or sub groups under study.
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4 Case Study A

The first research study, case A, was carried out with 19 students from Tampere
University of Technology who were participating in a course on organizational
behavior and leadership. The main characteristics of the course were the following:
(1) the course contained both theoretical and practical parts, (2) the lectureswere 80 %
compulsory, (3) the teacher motivated students to learn during the lectures, (4) the
course contained several self-development and human growth exercises, (5) the
students ran the Helix Student Application (HAS) during the course.

The results of these test runs are reported in the following three figures. After the
examination, the student grades were compared with three different main categories
of the commitment and engagement test results, i.e., the goal commitment, insti-
tutional commitment, and intent to stay features (Fig. 1).

The commitment and engagement test results show a high current rate in the 5
main categories and relatively low results with the Environmental as well as
Participative Decision Making categories. The results show clearly how students
feel about their possibilities to affect the external variables as well as the decision
making inside the university. The figures also clearly illustrate the main areas where
their own impact is possible and where they can make improvements (Fig. 2).

The detailed analysis also shows the areas where students can improve their
commitment and engagement. It can be noted that each of the features, apart from
External Factors, give a proactive vision of the current state. External Factors
describe binding variables that are external to the study environment such as family
obligations. Therefore, little creative tension in this feature can be expected. The
highest current states in this case are Goal Commitment, Distributive Justice, and
Satisfaction.

From Fig. 3 we can conclude that there is a large variation in terms of com-
mitment and engagement. These test results show clearly how each person views
his or her situation in the academic world. The results can be used for management
and leadership purposes (Fig. 4).

Fig. 1 Current and future state analysis with the main commitment and engagement categories
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The degree of goal commitment and examination grades were analyzed after the
course.

From this relationship, we can conclude that students’ internal goal commitment
correlates very well with the examination grades. The figure also shows very clearly
how important it is for the students to pass the examination and often with high
grades. The students who select this course are willing to learn organizational
behavior and leadership and they were genuinely interested in the course (Fig. 5).

The test results show a larger variation compared with the previous test results.
We can see that institutional commitment is not so important, but nevertheless the

Fig. 3 Variation analysis of the commitment and engagement test runs

Fig. 2 Detailed analysis of the commitment and engagement features
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test results show a clear relationship between these two factors. The test results can
be used in university management by creating an atmosphere where students better
understand the institute itself and also the educational aspirations of the personnel,
etc. (Fig. 6.)

The trend is the same as in the previous figures. Students are eager to stay at the
institute and have expressed it relatively strongly.

Fig. 4 The relationship
between the degree of goal
commitment and student’s
examination grades

Fig. 5 Relationship between
the degree of institutional
commitment and examination
grades
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5 Case Study B

Research case study B was conducted with 50 students from Tampere University of
Technology. The course on machine learning was selected based on three factors,
namely (1) the course was a more demanding, theoretical course, (2) the students
were international, and (3) there had usually been a great variation in learning
results for this course. The students ran the Helix Student Application and the
results achieved are reported below.

First, the complete profiles of the students were considered. Each profile was a
254 dimensional vector. The profiles were produced by the Helix Student
Application. The students, in this case 42, were ranked with grades from zero to five.
The profile of each student was considered. The Euclidean distance was calculated
pairwise for each student, which is usually the basis for different clustering methods.

Fig. 6 Relationship between
the intent to stay and
examination grades

Table 1 A confusion matrix
type presentation of the
obtained grades and the
number of grades of the
closest profiles

Grade obtained The number of grade obtained of the
closest profile

0 1 2 3 4 5

0 1 3 1 0 1 0

1 0 2 2 0 4 0

2 0 0 1 1 2 4

3 0 0 0 2 1 4

4 0 0 0 0 6 3

5 0 0 0 0 0 5
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Then the closest profiles were replaced with the corresponding grades. The results
are shown in Table 1. Please note that in the ideal case there should be a diagonal
matrix. The numbers on the diagonal are the same as the number of students with the
respective grade. The total sum is the number of students minus one.

It is interesting to note that the grades four and five are more homogeneous than
the others. It is also interesting to note that the students with grades two, three, and
four have students with grade four as closest neighbors.

The aggregate results are shown in Fig. 7 and detailed results by topic in Fig. 8,
while Fig. 1 shows the summary by category.

In Figs. 7, 8 and 9 the features have been sorted by the highest current state.

Fig. 7 Summary results by main category

Fig. 8 Feature state results
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6 Conclusions

The interpretation of the results poses some challenges. We can see that there are
certain similarities between students with a certain grade. However, this requires
more in-depth analysis, especially the reasons why certain grades are more
homogeneous than others.

The high dimensional space together with the different distance metrics play an
important role. The role of different distance metrics should be studied. It also
requires sensitivity analysis concerning the profiles.

In future, we need to gather more data on student commitment and motivation
and their test results to see if there is a relationship, as expected.
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Development of Students’ Commitment
over Time—Case Study from a Finnish
University of Technology

Jarno Einolander and Hannu Vanharanta

Abstract Using a fuzzy logic-based application that utilizes linguistic scale values,
we have evaluated commitment and engagement of five individual university stu-
dents from Finland studying Industrial Management and Engineering from bach-
elor’s to master’s level. The data was gathered over one year and the students
answered the application three times during different management courses. This
research paper concentrates on analyzing three different commitment categories to
see whether there has been change over time, as expected. Our assumption is that
academic commitment and engagement toward studies tend to increase as studies
progress and students approach graduation.

Keywords Commitment � Academic � Evaluation

1 Introduction

Student attrition and commitment is a major concern in higher education institutes
around the world. It can be considered as a measure of the efficiency and quality of
higher education institutions [1]. Student attrition can have both economic and
social costs at the individual, institutional, and social [1, 2].

Higher education has many benefits, both to individuals and society. It has been
found that higher education improves verbal, quantitative, communication, critical
thinking, and moral reasoning skills (e.g., [3]). In addition, high education has been
linked to outcomes such as lower unemployment rates, higher job satisfaction,
lower reliance on social benefits and public assistance schemes, lower obesity rates,
and higher reported levels of voting and volunteerism [4]. Therefore, student
retention is not only an issue for universities but has a direct link to the social,
economic, and political growth of a country, for which higher education provides
strong foundations.
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In this research we analyze data gathered from five individual university students
from Finland studying Industrial Management and Engineering from bachelor’s
level to master’s. The data was gathered using a fuzzy logic-based application that
utilizes linguistic scale values over 1 year. Over this period, students answered the
Helix Academic application three times during different management courses. This
study shows how various evaluated factors affecting commitment, such as academic
goals, self-confidence, institutional commitment, as well as social involvement,
have changed as their studies progress.

2 Evaluating Academic Commitment

According to Kantola [5], decisions regarding organizations should be based on real
situational knowledge of the whole subject rather than knowledge of individual
elements of the subject, and instead of “educated guesses,” intuitive feelings, or
information that represents only some aspects of an organizational resource. The
lack of this kind of holism is a typical reason for the failure of many [5, 6]. Like in
business organizations where holism is important in decision making, it is equally
important in educational organizations such as universities.

The research instrument utilized in this study uses the ontology-based Evolute
methodology [7, 8]. The Evolute approach follows a modular process where
individuals and stakeholders are involved and their perceptions and understanding
of organizational resources are sought and collected. In this case, the Evolute
instrument assesses respondents regarding their current situation and the outlook for
the future about engagement with their studies and their educational institute, and
the sources of this commitment.

The developed ontology-based instrument contains 124 statements that assess
students by self-evaluation using an Internet-based survey. The ontology and the
statements were developed based on existing models of student persistence and
retention, i.e., Tinto’s [9] Student Integration Model and Bean’s [10] Student
Attrition Model. For a more thorough description of the instrument, see [11].

Once self-evaluation has been conducted, students and academic staff become
more aware of possible development gaps and can base their objectives for
improvement on concrete bottom-up results. Ontologies are perceived and evalu-
ated in dynamic situations [5]. Indicators, i.e., statements are used to evaluate the
perceived current state and envisioned future state. Figure 1 illustrates the assess-
ment of one indicator in the Evolute system.

Both Tinto’s [9] Student Integration Model and Bean’s [10] Student Attrition
Model models agree that commitment is a key factor in explaining persistence in
educational institutes. According to Tinto [9], persistence occurs when a student
successfully integrates into the institution academically and socially. In other
words, attrition is caused by the lack of, or weak, student integration into the social
and/or academic environment of the educational institute. A student’s background
characteristics (family background, individual attributes, and previous education
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experiences) influence their initial level of goal commitment and initial commitment
to their educational institute. These commitments have an influence on academic
integration. Goals and institutional commitment are also influenced by peer group
and faculty interactions, and out-of-classroom factors which contribute to social
integration [12]. Habley [13] argued that one of the main factors affecting academic
retention is the quality of interaction a student has with other people on campus.
This increased integration, both academically and socially, leads to greater goal
commitment and institutional commitment, which in turn leads to lower dropout
rates and higher graduation rates. Based on Tinto’s model, students who fail to
successfully integrate academically or socially are likely to leave the educational
institute. In his more recent paper, Tinto [14] identified five conditions that promote
student persistence: expectations, support, feedback, involvement, and learning.

According to Tinto, students are more likely to persist and graduate in a setting
(1) that expects them to succeed, (2) that provides academic, social, and personal
support, (3) that provides frequent and early feedback on their performance as they
are trying to learn and persist, (4) that involves them as valued members of the
institution (e.g. frequent and quality interaction with staff and other students), and
(5) most importantly, students are more likely to persist and graduate in settings that
foster learning. Students who are actively involved in learning, i.e., who spend
more time on a task, especially with others, are more likely to learn and, in turn,
more likely to stay [14].

On the other hand, Bean’s Student Attrition Model [10, 15] regards student
withdrawal as being like employee turnover. He developed a model of student

Fig. 1 Evaluation of an instance using Helix Academic
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attrition based on organizational commitment literature focusing on turnover in
work organizations. He defined student attrition as the cessation of individual
membership in a particular higher educational institute. He argued that students stay
in their higher educational institutes for similar reasons to employees in organi-
zations, hence it is analogous to organizational commitment. The results of many
studies of the Student Attrition Model largely support the presumed roles of
organizational variables, personal variables, and environmental variables in shaping
both attitudes and intents.

Evolute computes the current and future degree of organizational resources so
management can utilize this in their real situational management context [5]. In this
case, the evaluated resources are related to factors that have a committing and
engaging effect for students. The computing behind Evolute is based on soft
computing methods in order to cope with imprecision and uncertainty embedded in
natural language and human knowledge inputs [5]. Particularly, fuzzy sets and
fuzzy logic are applied in the Evolute system [16, 17]. On a hands-on level,
respondents are asked to assess the current state in terms of the statement, how they
feel about things at that moment in their university. Also, an evaluation is made of
the desired target or future state, how they want or envisage the situation in the
future. This evaluation results in the creation of a proactive vision, i.e., the gap
between the current reality and future vision. Objectively speaking, the gap between
personal vision and current reality forms an individual’s creative tension [18],
which identifies the possible fields of improvement and intervention. Figure 2
shows an example of complete results computed by the Evolute system from the
Helix Academic application. In the next section, the research setting is discussed
and data analyzed.

Fig. 2 Sample of computed results from Helix Academic application
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2.1 Sample and Data Analysis

The study sample consists of five individual students from Tampere University of
Technology, Pori unit, in Finland. The students in question were studying Industrial
Management and Engineering from bachelor’s level to master’s. The data was
gathered over 1 year during two semesters, i.e., fall 2014 and spring 2015. The
students were in their second year of a three-year program. They responded to the
Helix Academic application’s statements three times during different management
courses.

In this study, three commitment categories were extracted from the whole
instrument. The selected categories were Goal Commitment (A), Institutional
Commitment (B), and Intent to Stay (C). Goal Commitment is used to evaluate
feelings that students have of taking responsibility for their own studies and
committing to the goal of graduation. Institutional Commitment, on the other hand,
is used to assess students’ emotional commitment and attachment to their particular
university. Lastly, Intent to Stay is meant to assess students’ intent to graduate from
the particular university they are currently studying at. The results for A, B, and C
are presented and discussed below. The lower bars in the charts describe the current
state and upper bars the target state concerning the result of the study.

A. Goal Commitment Test Results. Six statements are used to assess Goal
Commitment. The scale for answering is displayed after the statement.

1. I complete my assignments and projects on time: not at all–definitely
2. I feel a high degree of personal responsibility for my studies: not at all–

considerable
3. It’s hard for me to care much whether or not I complete my studies: agree–

disagree
4. I am motivated to give 100 % to my studies: not at all–definitely
5. I expect to graduate with good grades: not at all–definitely
6. I have a clear strategy of how I will complete my studies: not at all–definitely

(Fig. 3)

From the results we can see that each time the collective result moves slightly
higher, in both current and target state. This result, as expected, shows that the
students feel very strongly committed to their studies. It is expected because they
are mature students who already have a previous degree and are motivated to
advance their educational status. Individual results in this category for the current
state in the 1st evaluation range from 0.73…1, in the 2nd evaluation from 0.78…1,
and in the 3rd evaluation from 0.8…1. For the target state, the individual results in
the 1st evaluation range from 0.82…1, in the 2nd evaluation from 0.86…1, and in
the 3rd evaluation from 1…1.

B. Institutional Commitment Test Results. Thirteen statements are used to
assess Institutional Commitment:

1. I value the education I am receiving here: not at all–completely
2. I enjoy discussing my university with people outside it: not at all–considerably
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3. I am proud to tell others where I study: not at all–considerably
4. When someone praises my university, it feels like a personal compliment: not at

all–completely
5. This university has a great deal of personal meaning for me: not at all–

considerable
6. I do not feel a strong sense of attachment to this university: agree–disagree
7. I think that I could easily become as attached to another university as I am to

this one: agree–disagree
8. Deciding to study in this university was a definite mistake on my part: agree–

disagree
9. It would take very little change in my present circumstances to make me leave

this university: agree–disagree
10. I feel no obligation to remain and study with this particular university until I

graduate: agree–disagree
11. I am committed to graduating from this university: not at all–completely
12. I have invested a lot in studying at this university: not at all–considerably
13. Obtaining a degree from this university will certainly help me in the future:

disagree–agree (Fig. 4)

When analyzing the results from Institutional Commitment, they give very
similar results to those of Goal Commitment. The students have had a high level of
commitment to their university throughout their studies. Individual results in this
category for the current state in the 1st evaluation range from 0.68…1, in the 2nd
evaluation from 0.73…1, and in the 3rd evaluation from 0.76…1. For the target
state, the individual results in the 1st evaluation from 0.72…1, in the 2nd evaluation
range from 0.73…1, and in the 3rd evaluation from 0.81…1.

Fig. 3 Results from the Goal Commitment category
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C. Intent to Stay Test Results. Intent to Stay is assessed using six statements:

1. I am determined to graduate from this particular university: not at all–
completely

2. Sometimes I feel like changing to another university: always–never
3. I have not thought seriously about studying anywhere else: disagree–agree
4. Leaving this university would require a considerable personal sacrifice: dis-

agree–agree
5. Lack of alternative places to study keeps me at this university: completely–not at

all
6. I have invested too much time, effort or money in this university to leave before

I graduate: disagree–agree (Fig. 5)

The Intent to Stay category reveals slightly different results than the two previous
categories. It seems that the degree of intent in this category has slightly decreased.
However, it is still at a high level and should not be viewed as alarming. Individual
results in this category for the current state in the 1st evaluation range from 0.51…1,
in the 2nd evaluation from 0.50…1, and in the 3rd evaluation from 0.49…1. For the
target state, the individual results in the 1st evaluation range from 0.48…1, in the
2nd evaluation from 0.50…1, and in the 3rd evaluation from 0.44…1.

Analyzing the lower level Intent to Stay test results with the previous Goal
Commitment and Institutional Commitment test results, we can conclude that we
need more detailed analysis through the statements used. By focusing attention on
the biggest changes on the statement level, more information can be gathered to be
used for decision support and decision making.

One other reason to be considered is that, during even a short period of time,
studies can be very demanding as well as complex and the intent to stay may

Fig. 4 Results from the Institutional Commitment category
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decrease considerably, especially with our mature students, who are situationally
connected to their families, children’s hobbies, and school as well as to their regular
job. These new test results, if they are valid in a larger sampling group than we have
now, may lead to interesting new research.

3 Conclusions

The study results support our view concerning this group that their commitment is
at a high level and that they are committed to graduating from their current
university.

The assessments were able to show the collective feeling among the respondents,
i.e., how they felt at that precise moment in time. Although the results cannot be
generalized in any way because of the very small research group, it gives a good
indication of how they feel regarding their commitment. Using collective infor-
mation from a larger research group can be used to form effective strategies to
support students and to help them become more engaged and integrated into aca-
demic life, leading to the prevention of dropout problems.

Currently, the instrument described in this study has been used to evaluate
commitment and engagement from students who are at various stages in their
studies at five different university units in three different countries, i.e., Finland,
South Korea, and Poland. Currently, the empirical research covers over 250 aca-
demic responses from students of various nationalities. These studies have provided
us with a lot of information about the functionality, usability, and efficiency of the
Co-Evolute method.

Fig. 5 Results from Intent to Stay category
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Skills and Human Engineering Issues
at Task Design

Olivier Chator and Jean-Marc Salotti

Abstract The risk of inadequate critical task design is recognized by NASA as an
important issue with potential risk to human health and performance in space. We
propose an information system based on skills management to adapt the tasks and
procedures time to time, after each new experiment in training or real operations.

Keywords Skills � Competencies � Critical task design

1 Introduction

In the domain of human spaceflight, it is often required to build complex systems
that astronauts will operate, for instance life support systems, communication
systems, power systems, propulsion systems, etc. [1, 4, 8]. These systems are
defined by functions and interfaces. In order to exploit them, astronauts must train
and acquire specific knowledge and skills:

• General knowledge of the domain.
• Knowledge of the functions of the systems.
• Knowledge and knowhow of actions and procedures associated with the pro-

posed interfaces and understanding of their impact on the systems and the
environment.

In addition to that, according to NASA, it is also required that astronauts must
train to acquire behavioral competencies (stress management, communication
skills, situational awareness, etc.) [3].

Once the tasks and the procedures are designed, two important problems are
generally encountered:
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• It is difficult to design the procedures accurately and exhaustively such that all
situations are addressed (NASA TASK, [5]). Procedures have therefore to
evolve time to time according to the experience acquired during training or
space operation. But how to implement this evolution?

• Astronauts must train to acquire the necessary skills to exploit the systems in an
efficient way and reduced risks [6, 7]. But how to characterize these skills?

These two problems are addressed in this paper. We propose the use of an
information system based on skills management. In Sect. 2, a description of our
system is proposed and in Sect. 3, an example is provided.

2 Information System

Experts in the design of critical tasks and procedures propose several recommen-
dations [1]:

• Evaluate all current and future procedures for their usability and executability
• Simplify the procedures by using more graphics, less wording, and more

intuitive
• Develop the procedures to accommodate experts versus novice users and users

from multi-cultural background
• Personalize the procedures according to the user profile (expert, novice, and so

on)
• Decrease the need for the user to scroll through the procedures or to use multiple

screens to view them

An important and difficult question is how to define the skills required for the use
of the systems. We propose to make an important assumption: in first approximation,
a technical skill can be defined by the ability to operate a list of elementary tasks in a
specific situation to solve a specific problem. As these tasks are described in details
in the procedures manual provided to the astronauts, the definition of the skills is
straightforward. However, it is difficult to determine a priori the complexity of a
given task and the relevance of the ability to operate it. These difficulties usually are
encountered and better understood time to time, after each new experiment in
training or real operations. We propose to call the ability to operate an elementary
task an “elementary competency”. A technical skill is then defined by a list of
weighted elementary competencies (EC). This list may evolve time to time as well as
the weights associated to each elementary competency. In order to comply with this
flexibility constraint, we propose to use a multi-agent system (Fig. 1), where agents
are “autonomous skill agents” (ASA). This approach is based on a previous
proposition that has been carried out in the Gironde region to share the skills of
actors working together to implement a sustainable development project [2].

For the sake of simplicity, it is assumed that a skill is a sum of elementary
competencies (ECs), which are required to achieve a task. It is assumed that a skill
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is unique and can be implemented as an agent in a multi-agent system (MAS).
A skill agent is cognitive, non-conversational and non-dialogic [2, 10]. It has 3
“ages” (childhood, teenage, and mature) corresponding to different adaptive
behaviours. Each EC is assessed after each astronaut operation and contributes to
the learning abilities. The skill agent environment is defined by indirect (through
another technical agent) interactions with the users. It has:

Perception: It listens to information broadcasted by other agents or environ-
mental evolutions, e.g., a new task starts.

Internal attributes: It is defined by a list of elementary competencies, a creation
date, a domain(s) of activity, and a specific “age”.

Action: It updates its behavioural rules and the weight of elementary compe-
tencies that define it.

The main concerns of the learning mechanism, for a skill agent, are actors’
selection (identifying a human person, e.g. an astronaut, to implement a given task),
adding links with other skill agents, and improving skills management. The link
establishment decision is based on similarity studies, like common involvement into
tasks over time. Behavioural rules’ evolution is a consequence of those learning
mechanisms. Currently, we consider that each ASA owns an auto-definition beha-
viour, considered as emergent, and viewed as a consequence of learning mechanisms
(ECs list, links with other ASAs, and so on). For more information, see reference [2].

3 Example

We proposed to illustrate our method with an example. See Table 1. It is based on
procedures found in the Shuttle Crew Operation Manual (SCOM) [9]. The objective
of the task is described in the first column. In NASA SCOM, the task is split into

Fig. 1 Flow exchanges into the multi-agent system
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several sub-tasks, which are given in the second column. As these sub-tasks typi-
cally correspond to the level of our skill agents, we propose to define the skill
agents with the same features.

In the third column, action markers can directly be used as elementary com-
petencies. Importantly, in the preliminary definition of the procedures, some agents
(e.g., basic skills) might not be seen as relevant, but after several simulations, it
might become obvious that they should be included in the list. For instance, Agent
5 (select an alternate power source) might be added to the list of skills required to
recover the ICOM lost. This problem illustrates the need for a flexible and dynamic
system. In the proposed approach, when a new procedure is defined to solve a
specific problem, skill agents may automatically suggest their inclusion in the list of
required skills, depending on similarities that can be detected with other tasks [2].

Table 1 TASK illustration: communication loss [9, p. 887]

Main task Skill
agents

Action marker elementary tasks/competencies

Problem to be solved: ICOM lost

Select the backup audio
terminal unit (ATU)

ICOM1
Agent1

Select the backup audio terminal unit (ATU) via the
POSITIONS control switch

ICOM2
Agent
2

if ICOM1 doesn’t regain ICOM, the alternate audio
central control unit is selected via panel

ICOM3
Agent3

If ICOM1 and ICOM2 do not regain ICOM, a different
ATU, crew communications umbilical
(CCU) connection, or headset/handheld microphone
may be required to regain ICOM

Problem to be solved: UHF lost

Verify UHF squelch
system

UHF1
Agent
4

Turn off the system to ensure good signal reception

UHF2
Agent
5

Select an alternate ACCU power source

UHF3
Agent
6

Three frequencies are available (259.7, 296.8, and
GUARD). All should be tried. GUARD is an
international UHF frequency that is only used in
emergencies

Verify antenna UHF4
Agent
7

Since the UHF antenna is located on the orbiter’s belly,
a roll to heads up is performed to ensure optimum
antenna gain

Verify power amplifier UHF5
Agent
8

Finally, the UHF power amplifier is turned off. If
successful, a low power transmit mode will be available.
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4 Human Behaviour and Performance Competency Model

Human factor management has been identified by NASA as an important aspect for
the preparation of long duration space flight missions [1]. It is formalized using a
model of 8 behavioural skills [3]. This human behaviour and performance compe-
tency model puts the accent on the adaptability of skills according to the variations of
environmental situations. The 8 skills are dealing with human factors: communi-
cation, conflict management, cross-culture, decision making and problem solving,
leadership, situational awareness, self-care, teamwork and group living. Each of
them is characterized by “competencies”, and owns what is called “behavioural
markers” (BM). Those BMs are used for evaluation purposes while training, and
sometimes during astronauts’ selection process. Noticeably, during simulations,
training astronauts to these skills is carried out in parallel of the technical training.
We propose to add behavioral skills in our information system. As NASA already
provided a decomposition of the global skills into a list of skills and a list of markers
for each skill, this adding is straightforward. See Table 2 for an example with the
situational awareness skill. Once again, it is difficult to determine the relevance of a
particular skill for a given task. After simulations, it can be decided that a specific
marker should be added or a weight should be increased or decreased.

Table 2 Human behaviour skills

Global skill Skill
agents

Behavioural marker elementary competencies

Situational awareness

Maintenance of an accurate
perception of the situation

SA1 Monitors people, systems and environment

SA2 Monitors self and others for signs of stress,
fatigue, complacency, and task saturation

SA3 Reduces distractions while performing
operational tasks

SA4 Maintains awareness of the environment while
focusing on a task or problem

SA5 Maintains the required level of vigilance for low
and high workloads

SA6 Uses the two-person approach to execute critical
tasks and procedures

Processing of information SA7 Analyzes information to determine operational
relevance

SA8 Assesses impacts of actions, plans and decisions
on others

SA9 Anticipates potential problems

SA10 Verifies team readiness to meet operational
demands

SA11 Communicates when situations “feel” wrong
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5 Conclusion

For long-duration space flights, numerous critical procedures have to be designed
(e.g., docking, maintenance of life support systems, maintenance of power systems,
etc.). To help preparing these flights, we propose an information system, based on
Skill Agents concepts [2], focusing on dynamic evolution of simulation procedures
or scenarios. A detailed assessment of our approach is currently underway.

This work opens some interesting research perspectives. For example, we can
cite the optimization of mechanisms dedicated to identification and modelling of
environmental contexts that increase the risk of a dangerous event. Another one is
the deepening of mechanisms used by ECs to dynamically candidate, and therefore
to build an efficient “risk treatment plan”.
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The Role of Crowdfunding as a Business
Model in New Media Industry

Anna Szopa, Tadeusz Marek and Magdalena Fafrowicz

Abstract The business models in new media industry are in transformation. The
Internet’s impact (both technological impact as well as participatory culture),
decreasing readership, and audience fragmentation are among the most influential
factors putting into question media management practices. In this changing sce-
nario, the quest for new funding models of media is a priority. One new potential
revenue source is crowdfunding—a distributed funding model in which projects
funded by small donations or payments from a large crowd of people. In presented
article a special attention is given to the case of new media. The focus of inquiry of
this paper lies in exploring crowdfunding platforms. Finally, the role of crowd-
funding as a funding model for new media is considered.

Keyword Crowdfunding � New media � Business model

1 Introduction

The 21st century has been defined by the rise of digital culture. The Internet has
changed how people cooperate and react to almost every aspect of daily life. It has
also determined how people express themselves through blogs, websites, videos,
pictures, and other user-generated media. Online communications and communities
have been at the center of most major events. New media, provide the potential for a
public sphere, in which citizens can participate in well informed, non-hierarchical
debate pertaining to their social structures. According to Ed Herman and Robert
McChesney new media is recognized as powerful transnational telecommunications
corporations who achieve a level of global influence.

The new systems allow the Internet to facilitate interactions between users, and
activities such as crowdfunding that offers new ways to help individuals and
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businesses fund projects by small donations or payments from a large crowd of
people. Accelerating the process of innovation and market adoption increase the
attractiveness of distributed online financing. Crowdfunding is now experiencing
rapid growth—resource deficient entrepreneurs utilize crowdfunding as an inno-
vative capital management mechanism [6].

Crowdfunding in new media has become increasingly common in recent years.
Crowdfunding platforms such as Kickstarter, Indiegogo, Beacon, or Kiva have
enabled crowdfunding for new media, which cover a large array of issues. With
respect to the existing literature, this paper will provide theoretical framework on
the role of crowdfunding as a business model in new media. This article will be
guided by two research questions. Firstly what kind of crowdfunding platforms are
used to finance new media and why? And, how does crowdfunding change the
relationship between the public, who is helping to fund the work?

2 The Essence of Crowdfunding Business Model

The most current definition says that crowdfunding significates the collective
co-operation of online individuals who pool their money for a project or product [2,
7, 8, 11, 12]. The power in crowdfunding business model remains in the quantity of
funders, the process aims for large numbers of funders. Through crowdfunding, an
individual or an organization can raise funding for their ventures.

Crowdfunding is important for creating interest in new projects in the early
stages of development [5]. It takes traditional business processes into an online
environment, enabling entrepreneurs to encourage and develop business. Features
such as online-based communities and interaction mechanisms generate new set-
tings for capital assembly, suggesting the potential for distinctive or novel entre-
preneurial processes and potentially different success drivers [4].

From social and psychological perspective crowdsourcing establish a convincing
investment story distinct from the novel product or service attributes. According to
researchers Paul Resnick and Robert Kraut contributing to online communities,
includes desire for knowledge, social standing, peer companionship, approval,
desire to improve society [13]. Although crowdfunding model is financially driven,
funders obtain value from the sense of community associated with the process itself
[11, 12].

In reference to the service organizations in value networks crowdfunding busi-
ness model stimulates proactive roles for consumers, such as selecting new ini-
tiatives and enables the organization of a large number of customers in specific
communities within a relatively short period of time.

Furthermore, at the initial stage crowdfunding potentially facilitates the collec-
tive development of a business plan or other knowledge exchange, which judges
rather than co-creates the business plan it also facilitates testing, promoting, and
marketing processes and may be able to use these ecosystems to increase market
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awareness and receive customer feedback. It may be considered as a product
pre-ordering model that enables price discrimination among early adopters [2].

3 Crowdfunding Platforms

Crowdfunding platforms provide opportunities to present a project to social net-
work and beyond to gather funds—depend on an online social community. With the
development of crowdfunding platforms, there is observed an increase of additional
services that have emerged to act as the boundary between the funders and the
proposed projects. The main aim of crowdfunding platforms is the facilitation of
transactions. In that sense, platforms reduce the transaction costs and law com-
plexity that is characteristic in the market. Therefore these platforms are effectively
and successfully disseminating the projects to the audience [14].

The literature characterizes four models of crowdfunding: reward, donation,
lending, and equity-based represented by crowdfunding platforms—the diversity
between crowdfunding models is presented in the goals of the entrepreneurs and
supporters. In the case of reward-based crowdfunding (most popular online model)
entrepreneurs are characterized as project creators and project supporters represent
early customers or co-makers. Lending-based model link creators and supporters in a
borrower and lender relationship In donation-based models, project creators are the
entrepreneurs while supporters serve as patrons. Lending and equity based models
are based on investment mechanisms, and the equity-based model is forming an
entrepreneur-investor relationship [11, 12]. In reward based model projects com-
monly have mechanisms integrated into the structure. Reward structure is as follow:
the more capital the funder provides, the higher the value of the reward receives [10].
The world’s largest reward based platform is Kickstarter dedicated for such new
media industries as film, music, art, games, comics, design, photography etc. In
certain cases rewards called “patronage perks” offer more exclusive access to
interactions with the creators [1]. Crowdfunded patronage productions is becoming
very common- on Patreon platform supporters contribute to YouTube videos, music,
science, webcomics artists, or podcasters. The donation-based crowdfunding model
corresponds with models of social entrepreneurship where communities involve no
monetary compensation for contribution. Due to the fact the consumption of public
goods cannot be withdrawn from non-contributors, “free-riding is a potential issue in
which contributions can be crowded-out by the prior funding decisions of others”
[16]. JustGiving platform provides safeguards in place to protect all donations made
through the site and, uniquely, passing these on to charity of a donation being made.
In lending-based crowdfunding, funders expect to receive back the capital they
contribute to a project with interest. In this model, founders rather invest in ventures
that are already supported to reduce risk [18]. Kiva.org is one of the best known
micro-lending platform. They act as neutral facilitators both for the project initiators
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and the crowdfunders. Kiva has proven procedures and the software through which
the funds are collected and administered in addition organize.

Public relations, and make arrangements with micro-payers. Kiva provides
founding for businesses in developing countries, supports such areas as journalism,
science, music and science. In equity-based model the contributors receive equity
and/or shared revenue in return for their investment. It makes possible for anyone to
take the role of an investor and receiving equity or shares Presented model is
preferable to small businesses because it would allow creators more control over
their businesses [3]. Crowdcube, based in England, which focuses strictly on
monetary gains via equity, venture funding, and mini-bonds. Startups are spread
throughout a variety of new media industries.

All four models of crowdfunding: reward, donation, lending, and equity-based
represented by crowdfunding platforms can be used to support new media industry.

4 The Emergence of Crowdfunding in New Media
Industry

Henry Jenkins in Convergence Culture: Where Old and New Media Collide
explains that the convergence of old and new media means consumers of media,
and describes them as follow: “A teenager doing homework may juggle four or five
windows, scan the Web, listen to and download MP3 files, chat with friends,
word-process a paper, and respond to e-mail, shifting rapidly among tasks. And
fans of a popular television series may sample dialogue, summarize episodes,
debate subtests, create original fan fiction, record their own soundtracks, make their
own movies—and distribute all of this worldwide via the Internet”. In new model of
media users actively take part in its production through activities like blogging,
uploading photos and videos” [8]. In reference to the process; the new media
involves the audience and allows participants to communicate with another and
generate their own content, rather than have media organizations simply provide the
content for the audience to accept or reject [9]. The importance of new media is
seen as part of socio-cultural and technological change. New media are associated
with a replacement of an industrial age of manufacturing by intensifying processes
of globalization. In this sense new media refer to: new textual experiences including
new patterns of media consumption, new ways of representing the reality, new
experiences of the relationship between embodiment, identity and community, new
relationships between subjects (users and consumers) and media technologies, new
patterns of organization and production.

Many of the barriers to entry and existence on new media market are far lower
than they would have been for analogue media production. New media represen-
tatives (artisans, designers, software engineers) can develop new project as the
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intellectual property that underpins a platform or application. However the platform
only turns out to be a viable product when it attracts an income stream and in
addition it cannot become a significant new media object until it finds an audience
[15].

Crowdfunding represents an apparently novel platform for newmedia funding. Its
underlying practices and mechanisms including the resource-based perspective, and
micro-economic pricing models. The development of social interactions surrounding
the newmedia industries, and the nature of the development is critical. Crowdfunding
business model is intended to leverage the “wisdom of the crowd,” [17] and due
demonstrated interest and positive conversation about a given project stand a driver of
project legitimacy [5]. Crowdfunding platforms provide opportunities to present a
project to social network and beyond to gather funds—depend on an online social
community. With the development of crowdfunding platforms, there is observed an
increase of additional services that have emerged to act as the boundary between the
funders and the proposed projects The main aim of crowdfunding platforms is the
facilitation of transactions. In that sense, platforms reduce the transaction costs and
law complexity that is characteristic in the market. Therefore these platforms are
effectively and successfully disseminating the projects to the audience.

5 Summary

New media industry needs include both the market, in the sense of a funding
collection and more generalised sense different relationships between producers and
users. From the development of Web 2.0 to crowdsourcing and beyond, the plat-
forms allow online communities to conjoin around shared projects—give new
control to individuals in a way that disrupts traditional business models. Due to
crowdfunding business model the funders are able to direct new media through their
financial support. Crowdfunding can create “new social interactions that motivate
the crowd to participate in the funding of projects, offering ‘feelings of connect-
edness to a community with similar interests and ideals’ for crowdfunders”
(Belleflamme, Lambert, and Schwienbacher). Crowdfunding in new media has
become increasingly common in recent years. Crowdfunding platforms such as
Kickstarter, Patreon, Kiva enabled crowdfunding for new media.
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Leader Integrity and Employee Outcomes:
Where Do They Collide?

Kwasi Dartey-Baah and Reginald Arthur

Abstract This study samples 270 employees from Ghana’s Civil Service to
examine their perception of their leaders and the relative influence this leadership
attribute has on their citizenship and unproductive behaviours at the workplace. The
study finds that leader integrity is strongly related to the OCB of followers but has
no significant relationship with their deviant behaviours. The study thus recom-
mends that managers be mindful to demonstrate integrity in the search for positive
employee outcomes. This study is the first to examine the relationship between
these variables in an African context.

Keywords Leader � Integrity � Civil service � Counterproductive behaviour �
Citizenship behaviour � Employee outcome

1 Introduction

The focus on examining leadership from the perspective of the various styles and
models of leadership behaviour [2] is shifting in recent times to an assessment of
positive leadership behaviours that culminates in positive employee outcomes [15,
31]. This is because leadership which unarguably has been attributed as the prime
determinant of organizational success has been cited amongst various incidents of
corporate and government scandals [12, 30]. The growing trend of organizational
failures as a result of leadership character flaws has led to increasing calls for more
positive leadership behaviours in both management literature and practice such as
leader integrity.

Complimentarily, the past few years has witnessed leadership studies linking
character strengths of leaders, specifically leader integrity, with positive organiza-
tional outcomes [15, 24, 31, 33]. Nonetheless, as much as the search for more
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positive leadership characters abound and studies that seek to link leader integrity
and organizational outcomes continue to dominate recent leadership studies, there
appears to be lack of empirical studies that establish the relationship between leader
integrity and voluntary employee behaviours, particularly, organizational citizen-
ship behaviour (OCB) and counterproductive work behaviours (CWB) (for an
exception, see Zhang et al. [33]. The study of Zhang and his friends [33] investi-
gated how leader integrity influences the citizenship behaviour of subordinates
mediating the relationship with leader effectiveness. Though their study provided
some profound findings about the relationship between the two concepts (leader
integrity and OCB), the study only focused on an aspect of voluntary behaviour,
that is OCB, neglecting how leader integrity could also influence CWB, which
extant literature has shown is not necessarily a negative concept to OCB and thus
may not always have an opposite outcome to OCB [4, 14]. Furthermore, the study
of Zhang et al. [33] was conducted in the Chinese setting and thus though could be
generalized to reflect the leader integrity—OCB relationship in similar jurisdictions,
may suffer being generalized beyond the Chinese context. This is because a com-
prehensive study across six different cultures (Ireland, the U.S.A, Germany,
Austria, China and Hong Kong) by Martin et al. [20] found that there were dif-
ferences in the meaning and emphasis various cultures placed on the concept of
leader integrity. This means that studies on leader integrity have to consider the
cultural cluster of the context within which the study is being conducted, therefore
limiting the scope of the study by Zhang et al. [33].

The primary research question of this study therefore purports to addresses the
relationship that exists between leader integrity and two distinct forms of employee
behaviours that have positive and harmful impacts on organizational performance,
that is, OCB and CWB respectively.

2 Theoretical Grounding and Hypotheses Development

2.1 Leader-Member Exchange Theory

This study is predicated on the leader-member exchange (LMX) theory to explain
the relationship that exists between the integrity of a leader and how such leadership
attribute influences employee outcomes including OCB and CWB. LMX focuses on
the dyadic relationship between a leader and the follower [6, 16]. This relationship
is usually based on mutual trust and respect [9]. The dyadic relationship in the LMX
theory is as a result of a sequence of exchanges that occurs between the leader and
follower. That is, the exchange is mutual and may be in the form of the leader being
honest and fair with followers who in return provide more positive outcomes as a
result. Each party in the relationship show individual commitment to the relation-
ship through the expectations and demands of the relationship.
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Drawing from the social exchange theory and concept of reciprocity, the LMX
theory could be understood in the sense that the retention of the relationship
between the leader and follower is contingent on the perception of each other that
their output from the relationship is proportionate to their input [3]. In other words,
it can be deduced from the LMX theory that the outcome of followers in the
leader-member exchange relationship will be dependent on their perceptions of the
leader treating them with honesty, fairness, transparency and also the followers
having the ability to trust in the leader. Greenberg [17] explains that the absence of
quality relationships such as fair treatments, abuse and lack of trust will result in
employee withdrawal behaviours such as theft, passive commitment to the orga-
nization or even high turnovers.

The integrity of a leader thus constitutes a prerequisite for high-quality
leader-follower relationships. In other words, the integrity of a leader would
determine employee outcomes such as OCB and CWB because it involves a
demonstration of attributes that influences the quality of relationship between the
leader and follower. This means that a leader demonstrating high levels of integrity
is more likely to elicit positive outcomes such as OCB under the LMX theory and a
leader with low levels of integrity is more likely to elicit destructive employee
behaviours such as CWB. Although there appears to be a paucity of evidence that
supports the direct relationship between leader integrity, OCB and CWB, the study
of Zhang et al. [33] and Dineen et al. [11] who found in their study that high
behavioural integrity of managers was positively related to employee organizational
citizenship behaviours while low behavioural integrity of managers was positively
related to unproductive employee behaviours. Based on the theoretical evidence
provided by the LMX theory and the empirical studies above, it is hypothesized
that:

HI: Leader integrity will be positively related to follower OCB
H2: Leader integrity will be negatively related to follower CWB

2.2 Organizational Citizenship Behaviour

The commonest definition of organizational citizenship behaviour (OCB) is that
propounded by Organ [21]. According to Organ [21], OCB is an “individual
behaviour that is discretionary, not directly or explicitly recognized by the formal
reward system, and that in the aggregate promotes the effective functioning of the
organization. By discretionary, we mean that the behaviour is not an enforceable
requirement of the role or the job description, that is, the clearly specifiable terms of
the person’s employment contract with the organization; the behaviour is rather a
matter of personal choice, such that its omission is not generally understood as
punishable” (p. 4). This traditional definition of OCB has suffered criticisms
because it places the concept in the category of extra-role behaviours, that is,
behaviours that are beyond the job requirements of an individual [7].
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Though the original work of Organ [21] has led to the development of several
dimensions of OCB (for instance, [26, 32]), this study will focus on the original five
dimensions (altruism, conscientiousness, sportsmanship, courtesy, civic virtue) of
OCB proposed by Organ [21]. The use of these dimensions is premised against the
background that there appears to be no study conducted in Ghana aimed at
examining OCB in the civil service in particular. Authors such as Paine and Organ
(2000) have indicated that the cultural context of a particular country is likely to
influence the citizenship behaviours of employees in that country. In the same vein,
there is enough evidence that supports the fact that national cultures usually have an
influence on organizational culture as extensively explained by Dartey-Baah [10]
and Hofstede [18]. As such there appears to be a unique opportunity for this study
to contribute empirically to the limited literature on the study of OCB in the
Ghanaian culture should the original dimensions of OCB be employed in this study.
Again, the civil service is a unique sector where the behaviours and attitudes of
workers are quite distinct from the private sector especially in developing countries
such as Ghana. Somech and Drach-Zahavy [29] makes strong arguments for sector
specific categorizations of OCBs and thus proposes three forms of OCB for edu-
cational settings. The civil service constitutes a very identifiable category of typical
public servants where there is overcrowding and the demand of work appears less
than the number of workers performing the job. It is therefore anticipated that the
job characteristics of the civil service will provide nascent findings of OCB in the
public sector.

Dimensions of OCB. Altruism. Organ [21] uses the dimension of altruism to a
show of selfless concern for the welfare of other people in the organization. The
Ghanaian culture is highly collectivist and a demonstration of helping behaviours is
highly considered as a norm and demonstration of communal spirit. It is therefore
expected that when leaders are presumed to have high levels of integrity, followers
would demonstrate high levels of altruistic behaviours. It is therefore hypothesized
that:

H1a: Leader integrity will relate positively to follower altruism
Conscientiousness. Also referred to as generalized compliance, (Connell [7]

conscientiousness refers to more “impersonal contributions to the organization such
as excellent attendance, and adherence to organizational rules and policies”.
A leader that demonstrates integrity is highly likely to build trust and elicit
unequivocal adherence from employees because leader integrity is a desirable
attribute. It is therefore hypothesized that

H1b: Leader integrity will relate positively to follower conscientiousness
Courtesy. Courtesy as a dimension of OCB refers to those behaviours that are

aimed at preventing other workers from falling into problems [21]. The relevance of
this dimension is in the fact that it describes behaviours that aid in promoting
effectiveness at work and help foster bonds of cooperation among workers [22].
Again, the collectivist culture of Ghanaians is expected to play a dominant role in
encouraging courteous behaviours from employees. It is therefore hypothesized
that:
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H1c: Leader integrity will relate positively to courtesy behaviours of followers
Sportsmanship. Sportsmanship is among the commonest dimensions of OCB

[21, 22]. It refers to “the inclination to absorb minor inconveniences and imposi-
tions accruing from the job without complaints or excessive demands for relief or
redress [19, p. 255]. It refers to an attitude of tolerance at the workplace. The high
levels of communal spirit that exists in the Ghanaian context leads to the expec-
tation that:

H1d: Leader integrity will relate positively to follower sportsmanship
Civic Virtue. Civic virtue, refers to total commitment and involvement in the

issues of the organization as well as the political process and governance of the
organization [21]. Just as in the show of national civic responsibility, this dimension
involves keeping abreast with organizational issues through the reading of company
mails, stating your opinions on organizational issues through appropriate channels
as and when it is appropriate and making oneself relevant in the overall governance
of the organization [19]. It thus hypothesized that:

H1e: Leader integrity will relate positively to the civic virtue of followers

2.3 Counterproductive Work Behaviour

Counterproductive Work Behaviour (CWB) is generally defined as behaviours that
are harmful to the legitimate interests of an organization [5]. According Fox et al.
[13], these behaviours are “harmful to the organization by directly affecting its
functioning or property, or by hurting employees in a way that will reduce their
effectiveness” (p. 292). They include behaviours such as theft, taking long breaks
during working hours, absenteeism, overbilling an organization through presen-
teeism, showing aggressive behaviours towards employees and destruction of
company property (behaving aggressively toward other employees [5, 25].

Rahim et al. further describe CWB with respect to the direction of such beha-
viours. They therefore categorize CWB as organizational CWB (CWBO) and
individual CWB (CWBI). These categorizations of CWB so far remains the most
popular dimensions of the concept. Organizational CWB is described as comprising
property CWB and production CWB, referring to unproductive behaviours directed
at the organization through the destruction of organizational assets and deviant
behaviours that have detrimental effects on the organization by way of compro-
mising the quantity and quality of work that the organization could produce
respectively. When a leader demonstrates integrity, it is expected that the followers
would trust in the leader and thus engage more in desirable behaviours. Followers
are therefore less likely to engage in behaviours that are harmful to the organization
because they would perceive the leaders attitude as caring and one that considers his
welfare. Drawing from the LMX theory, it is expected that there would be an
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inverse relationship between the integrity of a leader and unproductive behaviours
of employees towards the organization. It is therefore hypothesized that:

H2a: Leader integrity will be negatively related to unproductive follower
behaviours towards the organization.

Individual CWBs are also categorized into political CWB and personal
aggression by Rahim and his friends. They define political CWB as those beha-
viours that politically disadvantages another person in the organization. Personal
aggression is also used to describe hostile behaviours that are shown towards
other individuals at the workplace. A leader that has integrity is likely to build a
quality relationship with his or her followers. Evidence from the leader-member
exchange shows that followers who find themselves subordinated to leaders who
demonstrate preferred attributes like integrity would also reciprocate it with
positive outcomes. Further to this, followers considering the latitude of the
relationship would not want to break a high quality relationship and therefore
would engage more in positive rather than harmful behaviours in order to keep the
trust that exist between them and their leader. It is there expected that leaders who
demonstrate high levels of integrity would discourage deviant behaviours of
employees towards other individuals in the organization. It is thus hypothesized
that:

H2b: Leader integrity will relate negatively to harmful behaviours from fol-
lowers towards their colleagues.

3 Method

3.1 Participants and Procedures

The study was a conducted as a cross-sectional survey where data was collected
from 270 Ghanaian Civil Servants at only one point in time. The Ghanaian Civil
Service was considered an appropriate context for this study because in recent
times, there have been several calls for high levels of integrity and productive
service from the Ghanaian Civil Service due to the continuous decline in integrity
and performance of the service.

The respondents were sampled from 12 out of the 22 central government min-
istries in Ghana. The inability to sample respondents from all the ministries were
largely due to the lack of approvals given for the research to be carried out in those
ministries that were left out.

The questionnaires were self-administered to the respondents who were asked to
complete them immediately or at a later time because of their work schedules. The
sample used was representative of Civil Servants in the various central government
ministries in Ghana. The demographics of the respondents show that 68 % were
males and 32 % were females. The respondents were spread across departments
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including research, audit, finance, human resource management, public relations
and information technology among others. 92 % of the respondents had at least a
bachelors degree while 96 % of the respondents have had at least more than 4 years
of work experience in the service. Also, more than 82 % of the respondents were
41 years of age or older. This provided evidence to the fact that there still a
considerable level of imbalance between male and female workers in the Ghanaian
civil service and the high rate of superannuation that exists in the Ghanaian Civil
Service [27].

3.2 Measures

Leader Integrity. To measure leader integrity, a revised Perceived Leader Integrity
Scale by Craig and Gustafson [8] was used to measure the perceived integrity of the
immediate supervisors of the respondents. The revised PLI scale is a 4-Point Likert
Scale with responses ranging from “not at all” to “well” (1 = Not at all, 2 = Barely,
3 = Somewhat, 4 = Well). It has items which refer to the immediate supervisor of a
respondent and includes items such as; “Would lie to me, would risk other people to
protect himself/herself in work matters”. The reliability of the scale was 0.75.
Organizational Citizenship Behaviour. To measure the organizational citizenship
behaviour of the respondents, an OCB measure developed by Podsakoff et al.
(1990) was adopted for this study. The scale describes five dimensions including
altruism, conscientiousness, sportsmanship, courtesy and civic virtue using 24 items
on a 5-point Likert-type scale (1 = never….5 = Always). Sample items included: “I
help other who have been absent, I willingly help others who have work-related
problems.” The reliability of the scale was 0.83.
Counterproductive Work Behaviour. Aquino et al. [1] Deviant Behaviour scale
which uses 14 items to describes two dimensions (interpersonal deviance and
organizational deviance) of deviant employee behaviours was used to measure
CWB. The scale also uses a 5-point Likert-type scale (1 = never….5 = Always) to
obtain responses. Among the items on the scale were: “Publicly embarrassed
someone at work, Taken property from work without permission,”. The reliability
for this scale was 0.81.

4 Results

The hypothesis for this study was tested using Pearson’s product moment corre-
lation coefficient (Pearson r). The results of the analyses are presented in Table 1.
The means, standard deviations and correlations among the study variables are
therefore provided in Table 1.
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The correlation matrix in Table 1 showed a significant positive relationship
between leader integrity and OCB (r = 0.71, p < 0.05). This supported Hypothesis
1 which suggested that leader integrity will be positively related with follower
OCB. The study also sought to investigate the relationship between the various
dimensions of OCB and leader integrity. From the correlation matrix, it was shown
that there was a significant positive relationship between leader integrity and fol-
lower altruism (r = 0.41, p < 0.05). This finding was in support of Hypothesis 1a
which suggested a positive relationship between leader integrity and follower
altruism. Again, the matrix showed a significant positive relationship between
leader integrity and follower conscientiousness (r = 0.04, p < 0.05). This means
that the Hypothesis 1b which suggested that leader integrity will relate positively to
follower conscientiousness was supported. Also, the correlation matrix above
showed no significant relationship between leader integrity and follower sports-
manship as well as courtesy behaviours respectively (r = 0.08, p > 0.05; r = 0.17,
p > 0.05). These findings therefore provided no support for Hypothesis 1c and 1d
respectively. The correlation matrix also showed a significant positive relationship
between leader integrity and the civic virtue of followers (r = 0.32, p < 0.05). This
means that Hypothesis 1e which suggested a positive relationship between leader
integrity and follower civic virtue was supported. Furthermore, the correlation
matrix showed no significant relationship between leader integrity and follower
CWB (r = −0.59, p > 0.05). This finding therefore provided no supported
Hypothesis 2 that predicted that leader integrity will be negatively related to fol-
lower CWB. Examining the CWB—leader integrity nexus from a dimensional
perspective, the matrix showed that there was no significant relationship between
leader integrity and CWB towards the organization (r = −0.66, p > 0.05). This
finding therefore did not support Hypothesis 2a that predicted that leader integrity
will relate negatively to harmful behaviours from followers towards their col-
leagues. Finally, the correlation matrix revealed a significant and negative rela-
tionship between leader integrity and CWB towards individuals in the organization
(r = −0.38, p < 0.05). This provided confirmatory evidence to Hypothesis 2b
which suggested that leader integrity will be negatively related to unproductive
follower behaviours towards the organization.

5 Discussion

The study aimed to provide empirical evidence to the direct relationship between
leader integrity, OCB and CWB. From the findings of the study, it was revealed that
leaders that demonstrate high levels of integrity influence positively the OCB of
their followers. This is in confirmation of previous studies done by Zhang et al. [33]
and Dineen et al. [11]. This study further extends the findings of previous research
on the relationship between the two concepts to examine how leader integrity
relates with the dimensions of OCB. The study shows that leaders that demonstrate
high levels of integrity are able to influence followers to engage more in
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praiseworthy behaviours such as helping their colleagues at work, working to create
a healthy organizational climate that promotes peace and enhance coordination of
activities and increased commitment to non-core organizational activities as well as
governance processes.

The study however found no significant relationship between leader integrity
and follower sportsmanship and courtesy. The closeness of the public sector, par-
ticularly the Civil Service as in the case of Ghana, to the political overseers of a
country means that there is likely to be several political interference and overlap-
ping of political decisions which in the work of the Civil Servants. These inter-
ferences may require some level of dissent based on an individual’s values and
moral beliefs. As such, it may be understandable that as much as leader integrity
may influence the overall citizenship behaviour of employees, he or she may have
less influence on the courtesy behaviour of such employees.

Furthermore, the lack of significant relationship between leader integrity and
followers sportsmanship may be attributed to Ghanaian culture that is collectivist
but at the same time high in power distance. According to Hofstede [18], power
distance cultures are those in which there is high tolerance for inequality based on
power, status and wealth. In power distance cultures like Ghana, employees are
found to be more united among themselves than they probably would be with their
superiors due to the inequality in status. Hence, employees may be more likely to
reward cooperation amongst themselves than reward bond of trust they may find in
an individual with a higher status, that is, their superior. This cultural underpinning
could therefore explain the fact that the demonstration of sportsmanship may be less
influenced by leader attributes such as the demonstration of integrity. Rather,
cooperation amongst employees may define the demonstration of positive beha-
viours such as sportsmanship.

Again, the study found no significant relationship with CWB. This means that
presence or lack of demonstration of integrity by a leader has no influence on the
desire of employees to engage in unproductive and deviant behaviours at the
workplace. This finding contrast the study of Dineen et al. [11]. There are not much
studies that seek to support this finding or contest it but inferences could be drawn
from the antecedents of counterproductive work behaviour. Among the antecedents
of CWB are personality traits of individuals, demands of job and job insecurity,
organizational justice, work-life balance and behaviour of customers among others
[28]. Leadership behaviours appear not be considered as among the antecedents as
shown by past researchers. Furthermore, Rahim et al. conclude that job related
factors such as job demands are the most pertinent factors that influence CWB at the
workplace. This is because employees are considered to spend more time on the job
and thus will be much affected by factors emanating from the job. It can therefore
be speculated that other factors such as pay, work conditions and job roles are
among those that will influence most the behaviour of civil servants in Ghana.
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5.1 Limitations and Future Research

This study focused on Civil Servants from only the central government ministries.
The exclusion of the civil servants at the local government level from the sample
used for this study might make the external validity of the findings of this study
quite problematic.

Nonetheless, the researchers were not interested in assessing Civil Servants
decentralized in the other regions of the country since their functions were only
duplicated the activities of the various ministries at the local level.

Another limitation that this study may suffer from is the explanation of causality
among the variables. This study recognizes that the determination of causality in
such a study would require some rigorous test and methods which have not been
adopted in this study. The study however sought to provide a description of the
relationship between the variables used and thus the adoption of the correlation
matrix was considered sufficient.

It is nonetheless recommended for future research to adopt more rigorous ana-
lytical methods to examine the causality between the variables. This would further
enhance knowledge about the relationship between leader integrity and employee
outcomes. Also, an examination of the causality between OCB and CWB would
also be highly relevant for future studies.

5.2 Practical Implications of Study

This study brings the concept of integrity to the doorstep of leaders. Leaders in
organizations must not only concern themselves with using working conditions to
motivate employees for high performance. Managers should equally pay attention
to building their personal integrity as it has been discovered that this encourages
employees to engage more in citizenship behaviours.

Besides, it is recommended that other factors such as organizational justice and
work life balance must be upheld in organizations in order not to create an
unhealthy climate where employees tend to be more destructive than constructive in
the organization. This is because as much as the behaviour of leaders may not
directly influence deviant behaviours from employees, managers have a lot of
influence on job factors which this study has emphasized has direct influence on
counterproductive work behaviour. Managers who seek to reduce unproductive
behaviours among employees should thus focus on improving job factors such as
workloads, pay and conditions of service together with improving their moral
attitude and consistency in the organization.
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6 Conclusion

There have been several studies that have sought to establish a relationship between
various forms of leadership and employee outcomes. But as Palanski and
Yammarino [23] described, integrity is an axiom in leadership and a normative
ideal, hence, discussions about positive leadership characteristics that elicit desir-
able organizational success cannot be concluded without a strong indication of the
place integrity has in this relationship. The findings of this study shows that
integrity influences followers to demonstrate citizenship behaviours which invari-
ably leads to organizational success. Though it has not been shown that the absence
of integrity may necessarily lead to employees engaging in unproductive and
harmful behaviours in the organization, there exist some indirect relationship
between the integrity of a leader, how such integrity influences organizational
climate and other factors within the organization and consequentially, its impact on
employee deviant behaviours. To conclude, it is highly relevant from the findings of
this study that the search organizational success must consciously involve an
investigation into the integrity of leadership in the organization.

References

1. Aquino, K., Lewis, M.U., Bradfield, M.: Justice constructs, negative affectivity and employee
deviance: a proposed model and empirical test. J. Organ. Behav. 20, 1073–1091 (1999)

2. Avolio, J.B., Walumbwa, F.O., Weber, T.J.: Leadership: current theories, research, and future
directions. Annu. Rev. Psychol. 60, 421–449 (2009)

3. Blau, P.: Exchange and Power in Social Life. Wiley, New York (1964)
4. Bolino, M.C., Turnley, W.H., Niehoff, B.P.: The other side of the story: reexamining

prevailing assumptions about organizational citizenship behavior. H. Res. Manage. Rev. 14,
229–246 (2004)

5. Campbell, W.K., Hoffman, B.J., Campbell, M.S., Marchisio, G.: Narcissism in organizational
contexts. Hum. Res. Manage. Rev. 21, 268–284 (2011)

6. Cogliser, C.C., Schriesheim, C.A.: Exploring work unit context and leader-member exchange:
a multi-level perspective. J. Organ. Behav. 21, 487–511 (2000)

7. Connell, P.: Transformational Leadership, Leader-Member Exchange (LMX), and OCB: The
Role of Motives. A Dissertation Submitted in Partial Fulfilment of the Requirements for the
Degree of Doctor of Philosophy. Department of Psychology, College of Arts and Sciences,
University of South Florida (2005)

8. Craig, S.B., Gustafson, S.B.: Perceived leader integrity scale: an instrument for assessing
employee perceptions of leader integrity. L. Quart. 9(2), 143–144 (1998)

9. Dansereau, F., Graen, G., Hagan, W.: A vertical dyadic linkage approach to leadership within
formal organizations. Organ. Behav. Hum. Perform. 13, 46–70 (1975)

10. Dartey-Baah, K.: The impact of national cultures on corporate cultures in organisations. Acad.
Lead. 9(1) (2011)

11. Dineen, B.R., Lewicki, R.J., Tomlinson, E.C.: Supervisory guidance and behavioural
integrity: relationships with employee citizenship and deviant behaviour. J. Appl. Psychol. 91,
622–635 (2006)

12. Edelman: Edelman trust barometer. www.edelman.com/insights/intellectual-property/2012-
edelman-trust-barometer/about-trust/executive-summary/ (2012). Accessed 8 Feb 2015

104 K. Dartey-Baah and R. Arthur

http://www.edelman.com/insights/intellectual-property/2012-edelman-trust-barometer/about-trust/executive-summary/
http://www.edelman.com/insights/intellectual-property/2012-edelman-trust-barometer/about-trust/executive-summary/


13. Fox, S., Spector, P.E., Miles, D.: Counterproductive Work Behavior (CWB) in response to job
stressors and organizational justice: some mediator and moderator tests for autonomy and
emotions. J. Vocat. Behav. 59, 291–309 (2001)

14. Galperin, B.L., Burke, R.J.: Uncovering the relationship between workaholism and workplace
destructive and constructive deviance: an exploratory study. Int. J. HRM. 17, 331–347 (2006)

15. Gentry, W.A., Cullen, K.L., Sosik, J.J., Chun, J.U., Leupoid, R.C., Tonidandel, S.: Integrity’s
place among the character strengths of middle-level managers and top-level executives.
L. Quart. 24(3), 395–404 (2013)

16. Gernster, C.R., Day, D.V.: Meta-analytic review of leader-member exchange theory: correlates
and construct issues. J. Appl. Psych. 6, 827–844 (1997)

17. Greenberg, J.: Employee theft as a response to underemployment inequity: the hidden costs of
pay cuts. J. Appl. Psychol. 75, 561–568 (1990)

18. Hofstede, G.: Culture’s consequences, international differences in work-related values (cross
cultural research and methodology). Sage, Newbury Park (1980)

19. Konovsky, M.A., Organ, D.W.: Dispositional and contextual determinants of organizational
citizenship behaviour. J. Organ. Behav. 17(3), 253–266 (1996)

20. Martin, G.S., Keating, M.A., Resick, C.J., Szabo, E., Kwan, H.K., Peng, C.: The meaning of
leader integrity: a comparative study across Anglo, Asian, and Germanic cultures. L. Quart.
24, 445–461 (2013)

21. Organ, D.W.: Organizational Citizenship Behavior: The Good Soldier Syndrome. Lexington
Books, Lexington (1988)

22. Organ, D.W.: Organizational citizenship behaviour: It’s construct clean-up time. Hum.
Perform. 10, 85–97 (1997)

23. Palanski, M.E., Yammarino, F.J.: Integrity and leadership: a multi-level conceptual
framework. L. Quart. 20, 405–420 (2009)

24. Palanski, M.E., Yammarino, F.Y.: Impact of behavioural integrity on follower job
performance: a three-study examination. L. Quart. 22, 765–786 (2011)

25. Penney, L.M., Spector, P.E.: Narcissism and counterproductive work behaviour: do bigger
egos mean bigger problems? Int. J. Sel. Assess. 10, 126–134 (2002)

26. Rioux, S.M., Penner, L.A.: The causes of organizational citizenship behaviour: a motivational
analysis. J. Appl. Psychol. 86(6), 1306–1314 (2001)

27. Sakyi, E.K., Bawole, J.N.: Challenges in implementing code of conduct within the public
sector in anglophone West African Countries: perspectives from public managers. J. Public
Adm. 1(4), 068–078 (2009)

28. Salgado, J.F.: The big five personality dimensions and counterproductive behaviours. Int.
J. Sel. Assess. 10, 117–125 (2002)

29. Somech, A., Drach-Zahavy, A.: Understanding extra-role behaviour in school: The
relationships between job satisfaction, sense of efficacy, and teachers’ extra-role behaviour.
Teach. Teach. Educ. 1(6), 649–659 (2000)

30. Sosik, J.J., Juzbasich, J., Chun, U.J.: Effects of moral reasoning and management level on
ratings of charismatic leadership, in-role and extra-role performance of managers: a
multi-source examination. L. Quart. 22, 434–450 (2011)

31. Vogelgesang, G.R., Leroy, H., Avolio, B.J.: The mediating effects of leader integrity with
transparency in communication and work engagement/performance. L. Quart. 24(3), 405–413
(2013)

32. Williams, L.J., Anderson, S.E.: Job satisfaction and organizational commitment as predictors
of organizational citizenship and in-role behaviour. J. Manage. 17(3), 601–617 (1991)

33. Zhang, G., Bai, Y., Gaza, A., Wang, L.: Leader integrity and organizational citizenship
behaviour in China. Manage. Organ. Rev. 10(2), 299–319 (2014)

Leader Integrity and Employee Outcomes … 105



Heterogeneity of Leadership Styles
as Behavioral Units: The Role
of Personality in Searching
for Leadership Profiles
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Abstract The main aim of the presented empirical study is verification that lead-
ership styles are not homogenous. Using hierarchical cluster analysis (n = 477), we
demonstrated heterogeneity of leadership styles expressed in behavioral configura-
tion of leadership profiles. Individual differences in leadership profiles reflect
authentic managerial leading styles, which managers deploy in real organizational
circumstances. Presented findings yielded that configurations of leadership styles,
i.e. leadership profiles, go beyond a two-dimensional pattern of task- and follower-
orientation. This study also determined that there are differences in the personality
configuration between leadership profiles (n = 333). By verifying differences in
personality traits in each of the leadership profiles, we have also proven that they are
psychologically consistent. Results deliver a distinction among leaders who are
active, task-oriented, sociable and conscientious labeled Natural leaders; inactive but
open to experience, agreeable and rewarding named Pseudo-democrats; active,
oriented towards personal achievement, risk oriented and high on neuroticism
labeled Machiavellians; and inactive, dysfunctional, absent, low on extraversion and
conscientiousness named Pseudo-supervisors. This study shows that authentic
managerial leading styles extend beyond “pure” task- or follower-orientation; rather
they require abilities to utilize various kinds of behavioral styles in a given situation.
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1 Introduction

The main aim of this chapter is to empirically demonstrate that leadership styles
emerging from authentic managerial behaviors are not homogenous entities.
Leadership styles are by nature heterogeneous. To answer this question we take into
account the interaction between personality traits and variability of situational
contingencies as a basis for interpretation of differences among patterns of lead-
ership behavior [1]. Accordingly, heterogeneity of leadership styles manifested in
leaders’ behavior and represented by varying leadership behavioral profiles is a
function of a specific combination of personality traits and situational attributes. It
does not exclude however an extreme alternative, among all possible combinations,
that leadership styles are solely regulated by situational characteristics or person-
ality traits. Nonetheless, patterns of interactions are the main principle of our
interpretation. We believe that this key theoretical tenet, highlighted in social
psychology [2], is also applicable to the very nature of differences in leadership
styles, emerging as natural behavioral units in the leadership process.

Therefore, in this chapter we made a preliminary attempt to analyze and
empirically verify correlates of leadership styles as heterogeneous behavioral units
and their links to personality. We are not limiting our search for leadership styles
and their trait determinants by focusing on duality e.g. task-people orientation [1],
destructive–constructive behavior [3, 4]. We thus propose to revise an assumption
of homogeneity of leadership styles. In our study, we attempt to prove that lead-
ership styles produce configurations of different behaviors, which frequency defines
characteristic leadership profile. In the current study, we also verify to what extent
the emergent and specific leadership profiles are related to personality traits, con-
sidered as a general tendency to particular but consistent behaviors manifested in
various situations [5].

2 Theory and Hypotheses

Our first goal in this study is to determine the differences in leadership profiles con-
structed on the basis of various leadership styles. We take into account the following
leadership styles: structuring, autocratic, participative, rewarding, Machiavellian, and
distant, measured with the Managerial Styles of Leading questionnaire (MSL) [6]. In
our analysis, we will first attempt to extract particular leadership profiles and then
define their specific dominant behavioral patterns. We thus expect that:

Hypothesis 1 (H1) Different leadership styles will dominate within the specific
leadership profile.

At the same time, we foresee that:

Hypothesis 2 (H2) Extracted profiles will embrace diverse leadership styles
extending beyond the dualistic pattern of task- and people-orientation.
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Throughout the history of the empirical research on leadership, many reviews have
been conducted pertaining to relationships between leadership styles and criteria such as
organizational situations’ attributes, cognitive abilities, leaders’ personality traits and
many others [1, 7–12]. However, there are still many scholarly attempts in explaining
leadership styles’ determinants and generating models of their structure. It seems that
more effort is needed to consider the fact that leadership styles are manifested through
various dominant behaviors, which produce specific patterns, i.e. leadership profiles.
Theoncedominant two-tier approach explained leadership styles as opposingbehaviors
within different dimensions, e.g. autocratic—democratic leadership [13], initiating
structure—consideration [14], task-oriented—relations-oriented [1], performance-
oriented—maintenance-oriented [15], transformational-transactional leadership [7].
The later attempts to analyzing leadership behaviors, like the path-goal literature [16],
have taken into account varying leadership behaviors, andwent beyond the dominating
dualistic approach. In the most current rationale, leadership also embraces destructive
forms of behavior, and the search for traits that predict such behavior is a valid topic of
research [3, 4, 17]. Our approach does not neglect the value of previous research
findings, but it is directed towards searching for psychological accuracy of leadership
styles as behavioral units. We think that the term “profile” is more descriptive and
explanatory when defining leadership styles as behavioral units. We also believe that
managers do not employ precisely “pure” styles of leading, rather they react in a specific
way, naturally emerging in the course of gathering experiences, represented by lead-
ership profiles. Fiedler’s theory clarifies all conditions, which facilitate the effectiveness
of a democratic leadership style [1]. We believe that Fiedler’s model, which explains
implications of the potential repertoire of leadership styles, ismost analogous to the idea
of differences in leadership profiles.

Our second goal is to verify to what extent leadership profiles are related to
personality defined by a five-factor personality model [18]. We therefore assume
that:

Hypothesis 3 (H3) Personality traits will relate to leadership profiles such that each
leadership profile will be defined by a unique configuration of personality traits.

Among various personality inventories used in leadership studies, NEO-FFI
measure [18] of the five-factor model of personality has provided considerable
amount of evidence of explanatory and predictive power of the five personality
domains for different leadership styles. Various studies have demonstrated [19–21]
that extraversion is positively associated with transformational leadership or its
components as measured by Multifactor Leadership Questionnaire [7], which
encompasses such behaviors as serving as role models, motivating and inspiring
followers, encouraging innovation and creativity, individually considering follow-
ers needs and issues [22]. Openness to Experience has also been found to signifi-
cantly correlate with transformational leadership components [20, 21]. Kaiser and
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Hogan [23] have provided evidence that adjustment, a concept related to emotional
stability, is positively associated with enabling leadership (interpersonally oriented),
but was not related to task-oriented behaviors [24]. In the most recent meta-analysis
DeRue et al. demonstrated that agreeableness and extraversion predicted consid-
erate leadership behaviors, which reflected interpersonal orientation of the leader
[24]. DeRue et al. have also provided evidence, in agreement with earlier research,
that conscientiousness is positively related to task-oriented behaviors [24] and
supported previous findings [25] that it exhibits greatest consistency in predicting
leadership effectiveness. In all, recent meta-analyses on relationships between
leadership styles and the five-factor model of personality demonstrate that traits,
which mostly determine leadership behavior, are conscientiousness [24],
extraversion and agreeableness [19, 20]. We believe, that these results shall be
examined again in the context of diagnosing differences in leadership profiles
considered as heterogeneous behavioral units.

3 Method

3.1 Participants and Procedure

Two self-report questionnaires for assessing leadership styles and personality were
simultaneously administered during pre-arranged meetings with 477 Polish man-
agers from various organizations. Fully completed leadership styles questionnaires
were returned by 477 managers—a 100 % response rate. Personality questionnaires
were completed by 333 managers—a 69.8 % response rate. The mean age of the
participants for the larger sample was 40.39 (SD = 10.03) and 41.53 (SD = 10.29)
for the smaller one. There were 145 women and 332 men in the larger sample and
218 men and 115 women in the smaller one. In the 477-participant sample, pres-
idents, vice-presidents, and managing directors accounted for 29.4, 23 % were
middle managers, and 47.6 % were first line managers. In the 333-participant
sample, vice-presidents and managing directors accounted for 29.7, 21 % were
middle managers, and 49.2 % were first line managers. Mean work experience was
15.53 years (SD = 9.22) and 16.54 years (SD = 8.82) for the 477-participant
sample and 333-participant sample, respectively.

3.2 Measures

Leadership styles. Leadership behavior was measured with a 51-item Managerial
Styles of Leading (MSL) questionnaire, which was developed using a Polish sample
(CFA model: v2/df = 1.97; p = 0.001; RMSEA = 0.05; GFI = 0.84; AGFI = 0.82)
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[6]. The MSL consists of six scales: Structuring style represents goal oriented and
cooperative behaviors; controlling style represents disciplining and autocratic
behaviors participative style represents joint decision-making and cooperative
behaviors;. Machiavellian style represents manipulative behaviors; rewarding style
represents focusing on achievements and rewarding behaviors; distant style repre-
sents withdrawn and unconcerned style of managing. Items are answered on a
five-point Likert scale with answers ranging from ‘definitely applies to me’ to
‘doesn’t apply to me’. In the present study, Cronbach’s alpha of the MSL subscales
ranged from 0.61 to 0.82. This scale has demonstrated good construct validity [6].

Personality traits. To measure five personality traits, we used the Polish
adaptation of the 60-item NEO-FFI questionnaire [26], including five subscales:
(1) Extraversion encompasses sociability, activity, and the tendency to experience
positive emotions; (2) Neuroticism embraces anxiety, anger hostility, depression,
impulsiveness, self-consciousness, and vulnerability; (3) Openness to experience
includes imagination, flexibility, creativity, and curious intellect, openness to values
and cultural differences, interest in arts and aesthetic sensitivity; (4) Agreeableness
represents such tendencies as being cooperative, trusting, tolerant, compliant, and
sympathetic; (5) Conscientiousness represents a tendency to be achievement ori-
ented, self-disciplined, well organized, cautious, and deliberate. Items were
answered on a five-point Likert scale ranging from ‘strongly disagree’ to ‘strongly
agree’. In the current sample, Cronbach’s alphas for these factors ranged from 0.65
to 0.82 (see Table 1). These results generally reflect the normative data [26]. There
is evidence for cross-cultural validity of the NEO-FFI Inventory [27].

Analytic procedures. To test Hypothesis 1 (H1) and Hypothesis 2 (H2) we
attempted to generate typology of leaders on the basis of empirically derived scales,
which measure leadership styles (MSL). First, We conducted hierarchical cluster
analysis and decided to explore four-cluster solution on the basis the dendrogram,
the agglomeration schedule coefficients, and the interpretability of the cluster
solution [28]. Then, we performed cluster analysis using k-means procedure on the
standardized z scores for the MSL scales. K-means method allowed extracting from
the data clusters with minimum variability within clusters and maximum variability
between clusters [29]. Hypothesis 3 (H3) was tested using multivariate analysis
MANOVA, in which personality traits were entered as dependent variables and
leadership profiles as the independent variables.

4 Results

Table 1 reports descriptive statistics, internal consistency estimates and intercor-
relations between all measured variables. The strongest significant correlation was
observed for structuring and controlling leadership styles and the weakest signifi-
cant correlation was for Machiavellian and participative leadership styles.
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4.1 Leadership Profiles—Cluster Analysis Results

In the cluster analysis, alternative results for a different number of clusters were
examined with a focus on the means for each cluster on each dimension. Finally four
clusters were retained: (1), the four leadership clusters were retained: (1) Pseudo-
supervisors (n = 103; 21.6 %, 31 females and 72males), (2)Machiavellians (n = 116;
24.3 %, 32 females and 84 males), (3) Natural leaders (n = 125; 26.2 %, 50 females
and 75 males) and (4) Pseudo-democrats (n = 133; 27.9 %, 32 females and 101
males). Figure 1 presents a plot of the cluster centers for each of the clusters, further
referred to as leaders’ types. The assigned labels for leaders’ types are based on the
particular configuration of leadership styles in a given cluster

Pseudo-supervisors scored the lowest among the four groups in structuring,
participative, and rewarding leadership styles, were slightly below average on
controlling and moderate on Machiavellian and distant styles. Machiavellians scored
the highest in controlling, Machiavellian, and distant styles and above average in
structuring, participative, and rewarding styles. Natural leaders obtained the highest
scores on structuring and rewarding styles, above average scores on controlling and
participative styles, below average scores on Machiavellian style, and had the lowest
score on distant style. Pseudo-democrats obtained the lowest scores on controlling
and Machiavellian styles, moderate scores on participative, rewarding and distant
styles, and low scores on structuring style.

4.2 Personality Differences of Leadership Profiles

Table 1 reports descriptive statistics, internal consistency estimates for the MSL and
NEO-FFI questionnaires, and intercorrelations between all variables. All

Fig. 1 Mean standardized scores of leadership styles for four leader clusters
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correlations among leadership styles and personality traits were small to moderate.
Structuring style significantly correlates with extraversion and conscientiousness.
Controlling style is significantly related to high neuroticism, high conscientiousness,
low openness and low agreeableness. Participative style significantly correlates with
extraversion, openness, agreeableness and conscientiousness. Machiavellian style
significantly correlates with high neuroticism and low agreeableness. Rewarding
style significantly correlates with high extraversion, openness, conscientiousness
and low neuroticism. Distant style is significantly associated with low extraversion,
openness, conscientiousness and high neuroticism. The following analysis is
focused on identifying dominant personality traits in each of the four leadership
profiles. In the present analysis, mean leadership clusters were extracted by entering
the initial clustering centers into a new matrix. Intergroup distances among the
means of the initial clusters were recalculated, which resulted in retaining four
clusters. Figure 2 presents a plot of the mean z scores of personality traits in cluster
centers for the four leadership profiles.

Results of the MANOVA analysis indicate significant differences between
leadership profiles for all personality traits (Wilk’s lambda = 0.70; F(3.329) = 8.29,
p < 0.001, partial η2 = 0.11). Table 2 reports mean standardized scores of the
personality measures, MANOVA results, and Tukey’s HSD post hoc comparisons.

As shown in Fig. 2, Pseudo-supervisors scored the lowest on extraversion and
conscientiousness, slightly below average on openness to experience and agree-
ableness, and slightly above average on neuroticism. Machiavellians scored the
highest on neuroticism, slightly above average on extraversion and conscien-
tiousness, and slightly below average on openness to experience and agreeableness.
Natural leaders scored higher than the remaining three cluster groups on

Fig. 2 Mean standardized z scores of personality traits for leadership profiles
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extraversion, conscientiousness, openness to experience, and agreeableness and
lower on neuroticism. Pseudo-democrats scored slightly below average on neu-
roticism and conscientiousness, slightly above average on openness to experience
and agreeableness, and average on extraversion.

5 Discussion

5.1 Heterogeneity of Leadership Behaviors—Leadership
Profiles

In this study, we first postulated the heterogeneity of leadership styles expressed in
a behavioral configuration of leadership profiles. Each of the four leadership pro-
files has particular characteristic and different pattern of dominating leadership
styles. The profile of Pseudo-supervisors is defined by a moderate degree of
Machiavellian and distant styles. It indicates a low concern for task completion and
solving organizational problems. Machiavellians’ profile is dominated by control-
ling, Machiavellian, and distant styles of leadership. Such behavioral configuration
demonstrates focus on maintaining discipline, efforts directed towards accom-
plishing personal goals but little interest in followers’ work results and perfor-
mance. Natural leaders use structuring and rewarding styles as their dominant
behavioral units. They are mostly characterized by active monitoring of followers’
work assignments, predicting potential mistakes and errors, and enthusiastic con-
cern for adequate rewarding. Pseudo-democrats’ profile of leadership is dominated
by a low degree of structuring, controlling and Machiavellian styles. It may indicate

Table 2 Descriptive statistics and comparisons of personality traits across leadership profiles

a b c d Partial Post hoc

M SD M SD M SD M SD F(3,329) η2

1 0.20 0.95 0.40 0.91 −0.30 1.02 −0.22 0.95 10.28*** 0.09 a > b, c;
b > c, d

2 −0.58 0.95 0.14 0.87 0.33 0.97 0.05 0.97 14.73*** 0.12 a < b, c, d;
c > d

3 −0.24 0.92 −0.28 0.85 0.25 1.00 0.21 1.11 7.05*** 0.06 a, b < c, d;

4 −0.23 0.80 −0.26 1.13 0.26 0.95 0.17 1.00 6.39*** 0.06 a, b < c, d

5 −0.51 0.97 0.17 0.86 0.41 0.87 −0.14 1.06 15.07*** 0.12 a < b, c, d; b,
c > d

Note ***p < 0.001. a. Pseudo-supervisors; b. Machiavellians; c. True leaders; d. Pseudo-democrats; 1.
Neuroticism, 2. Extraversion, 3. Openness to experience, 4. Agreeableness, 5. Conscientiousness
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that Pseudo-democrats tend to avoid active monitoring of followers’ progress with
assignments, withdraw from taking corrective actions and neglect disciplining.

In sum, we have supported our first Hypothesis (H1) that leadership profiles
consist of patterns of leadership behaviors, such that each profile is characterized by
a different configuration of dominating leadership styles. Also, the above results
demonstrate, supporting our second Hypothesis (H2), that configuration of lead-
ership styles, i.e. leadership profiles, go beyond two-dimensional pattern of task-
and follower-orientation.

5.2 Inside Leadership Profiles—Dominating
Personality Traits

Our second intention in this study was to determine the personality differences in
leadership profiles. As presented in Fig. 2, Pseudo supervisors’ pattern of person-
ality traits indicates a tendency for avoiding interpersonal relationships, weak
motivation to achieve goals, somewhat uncooperative and rather simplistic,
narrow-minded understanding of the surrounding reality [18]. This configuration of
traits may imply that general anxiety, avoidance, and manipulation underlie these
specific leadership styles. Machiavellian leaders have elevated neuroticism,
extraversion and conscientiousness. It may suggest that they act impulsively, overly
emotional, but tare attentive to tasks and people. The pattern of personality traits of
Natural leaders represents well-organized, active, and emotionally stable individ-
uals with the ability to experience and express positive emotions, balanced, with
positive attitudes towards new experiences and concern for others [18]. Natural
leaders may be described as individuals with high self-esteem, who are dominant,
willing to control the surrounding reality, yet relaxed and sociable. The personality
pattern of Pseudo-democrats indicates that they may be relatively calm,
open-minded and cooperative, modestly sociable, and somewhat less disciplined
and less organized. Pseudo-democrats can be thought of as easy-going persons,
unconcerned with completion of tasks, generally relaxed and nice to be with, but
without a sense of direction. It seems that Pseudo-democrats’ leadership style has
an adaptive nature and is rooted in rather stable and balanced personality profile.

In sum, the obtained personality patterns of leaders with specific leadership
profiles are varied. Personality patterns of an individual leadership profile corre-
spond to the configuration of leadership styles within that profile. In other words,
leadership profiles indicate psychological consistency. Our third Hypothesis (H3)
has thus been supported. It allows taking a broader perspective in defining and
interpreting the heterogeneity of leadership profiles. One of the possible lines of
interpretation is that the identified leadership profiles of Pseudo-supervisors,
Machiavellians, Natural leaders, and Pseudo-democrats could further be classified
as functional and dysfunctional leadership. Trait and behavioral configuration of
Pseudo-supervisors and Machiavellians may be considered as conceptually close to
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various forms of dysfunctional, destructive, toxic, or abusive leadership [4, 30].
Any form of harmful leadership can have negative effects on various elements of
organizational systems, such as psychological well-being of subordinates [30],
productivity [31], or even organizational decline and downsizing [32]. Among four
leadership profiles, only Natural leaders may be thought of as an exemplary
managerial profile of personality. Obviously, we cannot infer exactly which lead-
ership personality profile would be most effective, but on the basis of earlier per-
sonality and situational adjustment research [18] we may assume that the Natural
leaders’ profile is best suited to perform well in leadership situations.

6 General Discussion

In our study we found that leadership profiles are not homogenous, rather they
represent configurations with differing levels of frequencies of particular compo-
nents. Previous findings on leadership styles considered as dimensions are of great
value, but the profile approach seems to be more useful in explaining leadership
behavior and its correlates. The concept of a profile assumes that leadership styles
do not occur in an isolated form, they are rather configurations of behaviors, which
enhances their regulatory power.

We have shown in this study that every profile includes its particular dominating
leadership styles. Through verifying differences in configurations of personality
traits in each of the profile, we’ve also proven that they are psychologically con-
sistent. We think that effective leadership requires some ability to utilize various
kinds of behavioral styles in a given situation. In this study, we demonstrated that
leadership styles and personality traits of managers labeled here as Natural leaders
might be considered an exemplary diagnostic pattern in managerial research.

Investigating leadership behaviors from the perspective of the configuration of
different styles of leading is somewhat closer to genuine managerial behaviors in
authentic leadership situations. As we’ve mentioned in the Introduction, the classic
two-tier approach to studying leadership styles does not fully reflect real behaviors.
This approach is a good starting point to further analyze leadership behaviors in
complex circumstances of leading people in organizations.

6.1 Implications for Practice

In leadership literature primary attention is given to leader traits, among which
personality has been the major and ever-current focus [23, 24]. In this study,
extraversion, conscientiousness and neuroticism exhibited the strongest significant
relationship with leadership profiles. Results of this analysis show some similarities
to what has been found in other studies so far [21, 24, 33]. In the current research
extraversion demonstrated the strongest negative relation with Pseudo-supervisor
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leadership profile and positive relationship with a Natural leader profile. Pseudo-
supervisors represent leaders who demonstrate weak abilities to organize and direct
actions in pursuit of goals. Such pattern of psychological mechanisms is certainly a
dysfunctional one and may negatively influence subordinates, decision processes,
and task completion. Pseudo-supervisors probably shall not be selected to man-
agerial positions nor promoted to take on strategic leadership roles. This research
study, similarly to numerous other studies [24], has demonstrated positive rela-
tionships of consciousness and extraversion with fundamental leadership behaviors
oriented towards achieving goals and maintaining good social environment among
followers. In this study it may be assumed that Natural leaders are the ones who are
best suited to take on the leadership position and serve as a role model for their
subordinates.

In addition, given future validation studies of the MSL questionnaire, assessment
of leadership behavioral and personality profiles for selection and/or advancement
may have been based on the most current, culturally adjusted leadership style
questionnaire. Particular leadership profiles, named here Pseudo-democrats, Pseudo-
supervisors and perhaps Machiavellian, may not be desirable in most leadership
situations. Early diagnosis of such tendencies would reduce the possibility of
selecting or promoting individuals with potentially destructive behavioral tenden-
cies. Also, it seems essential to repeatedly verify managerial leadership expressions
for they are changing and becoming more diversified along with conditions
influencing leadership.

6.2 Limitations

The results of our study are subject to several limitations. Our results may be
contaminated by same source bias referred to as common method variance
(CMV) [34], which apparently raises concerns and is reported to be a pervasive
problem in organizational research [35]. The problem posed by method variance
relates to inflating or reducing estimates of relationships between constructs under
study, but mostly, the literature attention has been directed to shared method
variance producing an upward bias in correlations between variables [36]. In this
study, to assess the CMV [35, 37] the Harman’s single factor test was used. In this
method all items from the constructs measured are entered into an exploratory
factor analysis to see if one single factor will emerge or if one factor will account
for the majority of covariance in the variables [35]. After conducting an unrotated
factor analysis on the present data, four distinct factors emerged with eigenvalues
greater than 1.0, and these four factors accounted 64.8 % of the total variance. Also,
second unrotated factor analysis, where the number of factors were restricted to 1,
revealed that the single factor accounted for 25.7 % of the total variance. These
results suggest that the shared variance does not threaten greatly the results of this
study and allow drawing justifiable interpretations and conclusions.
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A Study of the Current Status of Diversity
Faultlines in Japanese Work
Organizations

Takumi Iwaasa, Naoto Shoji and Motoki Mizuno

Abstract Managing people from different backgrounds has brought great benefits
to work organizations. However, previous research has shown that diversity may
have negative effects on performance because of diversity “faultlines”, hypothetical
dividing lines that may split a group into subgroups. We conducted an empirical
study on faultlines for the first time in Japan to investigate the present status of
faultlines and to assess the degree to which workers perceive that (certain) attributes
(e.g. nationality, ethnicity, age, personality, attitude) may have an impact on the
emergence of faultlines in Japanese work organizations. It has been shown that
task-related attributes such as specialty and ability/knowledge are great factors
affecting faultlines, and that every participant perceives faultlines based on such
attributes as specialty, personality, and attitude.

Keyword Diversity management � Faultlines � Demographic related attributes �
Task related attributes

1 Introduction

The term “diversity” refers to differences and similarities across various dimensions
such as race, religion, gender, sexual preference, age, profession, organizational
tenure and so on. Diversity further includes managing differences not only in
diverse human resources, but also differences in diverse working styles such as
full-time employment geographically confined, short-time regular employment, and
teleworking employment.

In Japan, the importance of diversity is widely recognized in medical and sport
organizations as well as business organizations because of the environment change
in social climate, a declining birthrate, a growing proportion of elderly people, and
diversification of individual values. The most severe problem is the decrease in the
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labor force population. Numbers of workforce were around the 81 million mark until
1995 when they started decreasing, reaching about 78 million in 2014 and expected
to have a half of those at present eventually. The Japanese government states that
diversity management is a key strategy for human resources intended as part of
management strategies by enterprises to build a competitive advantage. By
exhibiting the diverse capabilities of human resources in management, the base for
utilization of human resources will be expanded and linked to responses to diverse
market needs to make use of various perspectives, and create the innovation that
makes use of those differences. In fact, managing people from different backgrounds
has brought great benefits to work organizations. In the past 40 years, however,
research on diversity management has been conducted to examine the complex
relationship between diversity and performance. The actual findings on the effects of
diversity on performance have been relatively inconsistent. As portrayed diversity is
a double-edged sword, diversity have both positive and negative aspects. Lau and
Murnighan [4] proposed the term faultlines refer to hypothetical dividing lines that
may split a group into subgroups based on one or more attributes. Faultline theory
explains how the combination and configuration of the attributes of team members
can influence the team’s behavior and ultimately its performance (Fig. 1).

Adopted from Gratton et al.: Bridging faultlines in diverse teams. MIT Sloan
Management Review, 2007; 48: 22–29.

We conducted an empirical study on faultlines for the first time in Japan to
investigate the current status of faultlines and to assess the degree to which workers
perceive that (certain) attributes (e.g. nationality, ethnicity, age, personality, atti-
tude) may have an impact on the emergence of faultlines in Japanese work
organizations.

Fig. 1 The emergence of faultlines
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2 Methods

Data were collected from 132 workers on streets in the center of Tokyo, Japan
through an anonymous questionnaire. All the participants were Japanese workers
who ranged in age 21–58. The questionnaire consisted of three sections, the first of
which was a face sheet. The second section was a newly developed set of items
designed to assess the degree to which participants perceived that attributes might
have an impact on the emergence of faultlines (e.g. “How much do you think the
differences among races will affect the emergence of faultlines?”), which was
measured with four 4-point Likert questions, anchored from 1 = “Not at all” to
4 = “Extremely much”. The third section explored participant’s perception of
faultlines in the present workplace (e.g. “Is there a hypothetical line that may split
your team/organization into subgroups based on the difference in race?”), which was
measured with Yes/No questions. In this study we employed 20 attributes listed in
Table 1. The rows in Table 1 differentiate between readily-detected or surface-level
diversity and underlying or deep-level diversity. Surface-level diversity is that which
is easily observable or detectable. Age, sex, and ethnicity are examples of
surface-level diversity. Deep-level diversity refers to differences among team
members on attributes that generally become known only through interaction, such
as personality, attitudes, and skills. Relation-oriented diversity refers to the distri-
bution of attributes that are instrumental in shaping interpersonal relationships but
which typically have no apparent direct implications for task performance; age,
gender and personality characteristics are examples of relationships-oriented
diversity. Task-oriented diversity refers to the distribution of attributes that are
potentially relevant to team work. Organizational tenure, formal credentials and
titles, and cognitive abilities are examples of task-oriented diversity.

Table 1 Taxonomy for describing the types of diversity

Demographic/relationship-oriented
attributes

Information/task-related
attributes

Surface
level

Age Job position

Sex Tenure

Ethnicity Employment status

Birth place Work style

Deep level Family make-up Speciality

Personality Ability/knowledge

State of health Blood relationship

Athletic experiences Commitment to organization

Learning style

Communication style

Work engagement

Career anchor

Based on Jackson et al. [1], Joshi and Jackson [3], and Taniguchi [7]

A Study of the Current Status of Diversity Faultlines … 123



3 Results

A total of 132 valid participants were Japanese workers who ranged in age 21–58
(M = 38.90 years SD = 9.81), 122 (92.42 %) were male, 10 (7.58 %) were female,
50 (37.88 %) were in administrative posts. Among the participants, the largest
number of them were from Tokyo, followed by Kanagawa, Chiba, and Saitama
prefecture. Categorized by size of the business, the proportion of the participants 26
(19.70 %) with 10–49 employees, followed by 12 (9.09 %) with 100–299
employees, and 12 (9.09 %) with 300–499 employee. The participants had a mean
tenure of 10.98 years (SD = 9.55). Participants’ functional backgrounds were sales
99 (75.00 %), engineers 13 (9.85 %), and marketing and creative 9 (6.82 %). By
industry the proportions were as follows; finance (18.18 %), services (9.85 %), and
information and communications (9.85 %).

Figure 2 shows the current status of faultlines and the degree to which partici-
pants perceived that attributes might have an impact on the emergence of faultlines.
Attributes as follow had a high level of impact on the emergence of faultlines;
specialty (57.25 %), personality (54.20 %), attitude (51.91 %), ability/knowledge
(48.85 %), position (46.92 %), most of which were categorized into task-related
attributes. On the other hand, demographic attributes such as race and state of health
had a low level of impact on faultlines; race (6.11 %), state of health(7.63 %),

Fig. 2 The current status of faultlines
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family composition (9.92 %). From the perspective of the impact on faultlines, the
most influential factors were task-related attributes, to wit: attitude (2.63), specialty
(2.54), ability/knowledge (2.50), personality (2.41), work engagement(2.32). In
contrast to those results, demographic attributes had a low level of impact; family
composition (1.42), state of health (1.42), athletic experiences (1.52), race (1.66),
hometown (1.73). We found that task-related attributes such as specialty and
ability/knowledge were great factors affecting faultlines, and that every participant
perceived faultlines based on such attributes as specialty, personality, and attitude.

4 Discussion

This study is the first to have revealed the current status of faultlines in Japanese
work organizations. Results on this study showed that all of the participants per-
ceived some kind of faultlines in their workplace. Furthermore from the perspective
of four dimensions that categorized the types diversity attributes. 22.14 % of the
participants perceived surface level demographic/relationship-related attributes,
36.54 % of those perceived deeper level demographic/relationship-oriented attri-
butes, 38.06 % of those perceived surface level information/task-related attributes,
and 29.6 % of those perceived deep level information/task-related attributes. In other
words, faultlines tended to be generated based on deeper level and task-related
attributes. The result was contrary to previous study that have shown that demo-
graphic and easily detectable attributes such as sex and race have a tendency to affect
the emergence of faultlines (e.g., [4–6]). This finding may be caused by four pos-
sibilities: (1) Due to a small amount of evidence. (2) a possibility due to not spec-
ifying the time axis, that is we did not mention the exact time when the participants
perceived faultlines. Jehn et al. [2] mentioned that immediately discernible attributes
becomes relevant to diversity outcomes, while age and gender diversity, charac-
teristics that are readily apparent, become less relevant over time. (3) Due to the
categorization of diversity attributes. We employed the categorization by Joshi and
Jackson [3], but some researchers point that there is no reasonable consensus among
researchers concerning a taxonomy for describing types of diversity attributes.
(4) Due to a possibility that this finding is characteristics unique to Japan. It suggests
that Japanese workers would be hospitable to nationality, race, gender and age.
Further research is needed to improve the evidence level of this results.

5 Conclusion

This study also clarified the actual current status of faultlines in Japanese work-
place. This study also indicates that demographic attributes would not be likely to
have an influence on faultlines in Japan compared to European and US countries
where previous study were conducted. The result in this study would be supportive
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evidence the spirit of diversity and inclusion have come to pervade in Japan,
regardless of nationality, race, ethnicity, religion, age, or gender. For team leaders,
it is important to grasp the probability of faultlines emerging in their own organi-
zations and so that leaders can significantly mitigate faultlines.
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A Segmented Abstraction Hierarchy
Model for Business Process Modeling

Arthur C. Jones

Abstract Business process modeling (BPM) typically focuses on the definition
and refinement of standardized rules governing typical operations. The accommo-
dation of extraordinary events is not usually addressed in BPM. A process model
based on an abstraction hierarchy framework, however, could benefit by borrowing
from the tools developed for ecologic interface design, which relies on underlying
abstraction hierarchy models to provide adaptability in atypical conditions. In this
work, a modified abstraction hierarchy model is proposed for application to general-
purpose information systems. The new model explicitly includes both human and
technologic components as an agent-based construct, and seeks to better define their
interactions with data/information. The model is intended to act as a framework for
guiding the development of robust business process models.

Keywords Abstraction hierarchies � Business process modeling � Business infor-
mation systems � Process design � Systems design � Exception-handling � Process
automation � Socio-technical systems

1 Introduction

The proposed application of various abstraction hierarchy models in the specifi-
cation and refinement of business processes has been sporadic and often focused on
very specific problem sub-sets. Rasmussen’s original abstraction hierarchy model
was developed to inform human-machine interface designs, which are focused on
the transition between raw data and actionable information.

Extraordinary and novel situations present challenges to all decision-makers.
Several overlapping bodies of literature address the needs of decision-makers
and the decision-making process. Among these, Rasmussen’s “abstraction-
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decomposition space” [1] stands out because of its explicit focus on complex
socio-technical systems [2]. The inclusion of both “man and machine” as necessary
components of each system is beneficial, even as the capabilities of information
technologies improve and expand over time. Given that people will continue to
maintain a position of privilege within such systems, and specifically within business
information systems, it makes sense to develop process definition methods which
take advantage of the dual aspects of the system architecture: allowing machines to
relieve the cognitive workload of people during normal operations, but affording the
ability for a person to step-in and direct activity when unusual circumstances arise.

The arts and sciences of defining and documenting business processes have
evolved several generations within the past few decades, largely due to the influx of
electronic data processing systems into the workplace. However, fixing the process
definitions of either, or both, sides of socio-technical systems, as many business
organizations are, will not necessarily lead to an optimized arrangement.
Furthermore, the potential for interfering rather than complementary processes is
often greatest when unusual circumstances occur. Machines can only handle the
exceptions they have been designed to handle, whereas people are much more
flexible with their ability to analyze a situation and make decisions. Well-designed
systems should be able to utilize this flexibility, and perhaps even be able to
recognize when it is needed.

The activities associated with business process modeling (BPM), business process
analysis (BPA), and business process re-engineering or re-design (BPR) have
expanded and become better defined in recent decades. To contrast these three related
but distinct activities, I offer these short definitions: BPM is concerned with mapping
the structure of a system by describing the constituent components and their rela-
tionships to one another. (BPM is analogous to anatomy and physiology in the
medical professions.) BPA builds upon BPM by measuring the activities performed
within and between the various parts of the system. (BPM would be similar to the
science of pathology.) BPR utilizes both BPM and BPA to inform decisions on
changing the current system into something more efficient. (The metaphor for BPR
would be pharmacology and surgery.) BPM is the most fundamental of the set, and so
the considerations affecting BPM can have tickle-down effects on the BPA and BPR.

2 Background

The design and development of business information systems has benefited by
utilizing high-level views of business processes as the implementation of new or
improved information system have been brought to bear on various problems and
opportunities [3]. The software-centric Universal Modeling Language (UML) was
adapted to better engage more of the entirety of the business process, and eventually
contributed to the development of the Business Process Modeling Notation
(BPMN) specifications [4]. Business Process Modeling Notation (BPMN) has since
emerged as the standard for graphically representing not only the flow of activities
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relating to a process, but may also show the decomposed hierarchical structure of
the participating actors [5].

As the de facto standard, BPMN enjoys a sizeable community of users and
several software packages that are able to integrate BPMN specifications. Some
efforts have been made to provide translation methods allowing BPMN process
specifications to be rendered as technologic artifacts beyond its initial meta-
software intentions, e.g.: [6, 7]. Still, the use of BPMN is not without some added
complexity and inherent ease-of-use issues [8–10].

The Abstraction Hierarchy (AH) model was introduced by Rasmussen as the
“abstraction-decomposition space”. The basic idea of an abstraction hierarchy is to
provide a stable modeling framework for complex socio-technical systems [2]. The
model’s utility is that it can provide a static and scalable view of a dynamic system,
and documents the “means-ends” relationships between the various components.
These relationships are critical in systems which are composed of both technologic
and human actors, as they define a set of goals toward which each actor should be
contributing. Though the system’s activities, and potentially its physical or infor-
mational structures, can change over time, the higher-level abstract goals do not
change. This is what allows iterative improvement methodologies, such as the
Living Laboratory approach [11], to be effective.

3 The Segmented Abstraction Hierarchy Model

The Information-Technology-People Abstraction Hierarchy model [12] was an
earlier attempt to superimpose the composition of information systems onto the
structure defined by Rasmussen’s model. The genesis of this idea was that a high
level, any information system can be decomposed into three basic classifications:
the people who work within the system, the technology that is in use, and the
data/information that is being manipulated. A distinction is made between data and
information by defining data to be physical (e.g.: electrical flows, magnetic fields,
pulses of light, audio pressure waves, etc.), whereas information was relegated to
existence within an intelligent mind. Therefore, computers constitute data systems,
which are only parts within an information system. Information systems must, by
definition, include people.1

The I-T-P AH model was cumbersome. It required the consideration of the
system’s I-T-P decomposition from the very beginning. It was intended to support
the development of one leg of the I-T-P at a time, while the other two were to act as
support, which necessitated that they be fairly well define before the model could be

1These definitions of data and information allow for the future re-definition of “mind” if/when
artificial intelligence systems are deemed worthy of that label. It also allows for the distinction
between “brain” and “mind” as neurological parameters may be measured objectively, resulting in
data, whereas thoughts might not.
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utilized. Finally, the mapping of means-ends relationships across the space was not
very easy to express effectively (Fig. 1).

Through several years of working with BPM techniques and languages, primarily
UML and BPMN, the I-T-P AH model has been reformulated and refined to better
represent the distinct “people” and “technology” aspects. The reorganization has
also allowed the treatment of “information” to better represent the relationship of
“data” and “information” as related, but distinct concepts, which are tied respectively
more to technology and people. The decomposition data/information can be
achieved via the mean-ends mappings of the various components within the
abstraction-decomposition spaces for each leg. That is to say, the why-what-how
relationships regarding decision-relevant information can be discerned by following
the links, which can span between segments (Fig. 2).

Figures 3 and 4, represent two models of the same generic assembly-line pro-
cess. The transition from one to the next is caused by the introduction of some new
information technologies which will provide an enhanced level of automaticity.
Allowing technology to handle more of the mundane maintenance activities
involved with the process will free-up some of the time needed by the human parts
of the system, but also alter the humans’ role to be more inline with handing
extraordinary circumstances rather than simply maintaining a state through minor
adjustments.

Figure 3 shows a high-level process mapped into abstraction hierarchies for
information systems and human resources segments of a system. The model shows
the common purpose of the system, but also illustrates the separation of responsi-
bilities between the human components and the information technology components

Figure 4 shows a modification of the system represented in Fig. 3 to utilize
additional information technology resources, unloading some of the work of the
human components. Note, though, that the overall process purpose has not been
altered.

Fig. 1 General-purpose I-T-P abstraction hierarchy
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Fig. 2 a general-purpose segmented abstraction hierarchy model

Fig. 3 A segmented AH
model of a sample process

Fig. 4 A new model of the
same process as in Fig. 3, but
with more IT automation
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Even though the system decomposition is broken across the two aspects of
information technologies and human resources, they share the same overall goal or
purpose within the system. Each leg of the model can represent a complete
abstraction hierarchy, including the structural decomposition axis; something that
was not very aesthetically workable with the I-T-P AH model.

Figure 5 shows one set of why-what-how linkages in the model after the
addition of supplementary information technologies which allow for more auto-
matic control. In this case, the link from the IT side to the HR represents a specific
instance of information being provided to the user for a particular purpose. The
history of this information, from its original capture as data, can be traced.
The return link form the HR side to the IT side represents a specific affective need
that must be built into the interface.

4 Summary

The segmented abstraction hierarchy model presented here may be of limited use
within the grand scope of business process modeling, but it does have these
advantages:

1. It is easy to understand once the fundamentals of Rasmussen’s abstraction-
decomposition space model are accepted. The separation of human and tech-
nologic components is a natural one for most designers, but this model keeps

Fig. 5 Mapping why-what-how relationships between model components
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those two sides in proximity so that they can be checked against one-another in
the context of a single purpose and goal definition.

2. As information technologies improve and are more widely utilized in common
processes, a cohesive model that can be used to map the changes in roles and
responsibilities under a common purpose and goal definition could provide a
platform from which systems designers can better plan the interaction between
the human and technology sides, especially where the human is expected to do
more exception-handling rather than normal-process oversight.

Future work will include developing methodologies for both completing the
initial models as well as mapping the changes representing the shifts of activities
between human and technology.
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Intuitive Number Evaluation Is
not Affected by Information Processing
Load

Zohar Rusou, Dan Zakay and Marius Usher

Abstract Numbers play a major role in decisions about vital life issues. This study
compared the relative advantage of analytical vs. intuitive numerical processing in
numerical average evaluations, while varying information load, complexity of the
task and the information presentation formats. Thinking manipulation was based on
Dehaene’s [5] model, which postulates two pathways for the numerical processing.
The complexity level of the task was manipulated by varying the number of items to
be averaged. The information presentation format were simultaneous vs. sequential.
When few numbers were presented, analytical evaluations were more accurate.
When task complexity increased and a sequential presentation was used, intuitive
evaluations were more accurate. The results challenge the common position that
analytical thinking is always advantageous in numerical evaluations, suggesting
instead that the relative efficiency of each thinking mode is mediated by task’s
factors. The cognitive mechanisms that might underlie our results are discussed.

Keywords Analytical thinking � Decision making � Dual process theories �
Intuitive thinking � Numerical cognition

1 Introduction

Nowadays, the importance of numerical information processing in judgment and
decision making is increasingly acknowledged by decision making researchers.
Numerical information is ubiquitous in the decisions that guide our lives and
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decision quality depends critically on the ability to make effective numerical
evaluations [1]. In the field of health—numerical information is almost impossible
to avoid: ranging from the cholesterol content noted on a cereal box to the effec-
tiveness of cancer treatments that is expressed as survival rates. Numerical
value-integration is at the core of decision and evaluation processes [2]. Such
processes are evident when we have to decide between (or evaluate) alternatives
(e.g., apartments) that vary on a number of dimensions [3], or when we select
between monetary rewards based on a series of returns [4]. The prevalence of
numerical information in decision making—calls for the identification of strategies
(or pathways) to improve the processing of numerical information.

Research in the field of numerical cognition suggests that there are two parallel
and largely distinct number-processing pathways: (a) a symbolic pathway that is
used for the sequential application of arithmetic operations, and (b) an implicit
pathway, in which Arabic numerals are rapidly and automatically translated from
their digital code into a quantity code on a “mental number line” and then processed
in the same way as other physical magnitudes such as size or weight [5–7]. The
notion of two processing pathways is broadly compatible with the distinction
between analytical and intuitive thinking. The symbolic pathway is compatible with
analytical thinking which is considered to be rule based, explicit and requiring a
high working memory capacity, whereas the analog pathway is compatible with
intuitive thinking, which is considered as occupying a position between the auto-
matic operations of perception and deliberate reasoning, and as less demanding [8–
15]. To illustrate the distinction between the two number-processing pathways—
consider, for example, how people know how much time it takes them to drive
home from work. One possibility is to calculate the driving time by summing the
total time they spent driving, and then divide the total amount by the number of
journeys (symbolic pathway). However, most people will not undertake such a
calculation. Yet, after few driving experiences they develop a hunch on the average
time it takes (implicit pathway.

The above contention of distinct analytical and intuitive number processing
pathways raises the question of whether and when each thinking mode (pathway) is
more likely to lead to better numerical processing [16]. The common stance among
researchers is that, in numerical judgment tasks, the analytical thinking mode
dominates [9, 17]. Even some researchers that advocate the intuitive mode of
decision making, embrace this position and maintain that explicit analytical delib-
eration and strict adherence to rules are mandatory for symbolic numerical opera-
tions [9, 18]. The dominance of the analytical mode in numerical processing has
been relatively unchallenged, as only few studies directly compared intuitive and
analytical numerical evaluations [16], and most of the studies that have actually
contrasted the two thinking modes on the same numerical evaluation tasks have
found that analytical deliberation leads to more accurate evaluations [19–23]. Yet,
some researchers highlight the importance of numeric intuition. For example, the
Fuzzy Trace Theory (FTT) has directly challenged the supremacy of analytical
numerical processing. According to FTT intuition (gist representations) is more
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advanced developmentally compared to analytical thinking (verbatim representa-
tions) and that reliance on gist often seems to improve judgment and decision
making when precise responses (e.g., point estimates) are not required [13, 24, 25].
Similarly, Peters et al. [1], asserts that mental-number-line representations seems to
guide decision making. In line with these assertions, recent findings, demonstrate
powerful and fairly accurate intuitive numerical evaluations [26–32].

The current study aims at examining whether the view that analytical deliberation
is the optimal way to approach numerical judgment tasks is indeed warranted.
A pilot study we conducted, suggests that this is not always the case. In our study, 26
participants were asked to evaluate the average value of a set of eighteen two-digit
numbers, presented sequentially. Twelve participants were instructed to base their
evaluations on numerical rules (i.e. analytically), and the others were instructed to
form an impression of the magnitude of the numbers and base their evaluations on
that impression, while avoiding the application of numerical rules (i.e. intuitively).
The findings were that intuitive evaluations yielded better accuracy M = 3.43,
SD = 2.77 than analytical evaluations M = 7.75, SD = 6.72 t(24) = 2.20, p < 0.05.

The outcomes of our pilot study call for the identification of potential factors that
might give advantage to one of the thinking modes or the other. This call gains
additional impetus by the recent demonstrations of the capability of the intuitive
thinking mode to process numeric information. A prominent factor that was
highlighted in the literature as influencing the relative efficacy of analytical versus
intuitive judgments is cognitive load. The evaluation task given in our pilot study
was characterized by high complexity level (due to the large set of numbers) and a
sequential presentation of information (“one piece at a time”). Both Task’s com-
plexity and a sequential information presentation might engender information load.

1.1 The Information Load Engendered by the Task

A prevalent stance in dual process literature is that cognitive load tends to disrupt
effortful analytical but not intuitive thinking [11]. Research has shown that cognitive
load impairs rule based analytical strategies demanding high working memory
capacity, but not intuitive strategies [33–36]. Although this evidence usually refers
to cognitive load induced by concurrent competing tasks, information load engen-
dered by the target task might also produce cognitive load and subsequently disrupt
analytical judgments.

1.2 The Complexity Level of a Task

Analytical thinking requires access to a central working memory system of limited
capacity, whereas intuitive thinking does not. The low capacity of the working
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memory constrains analytical processing, making it less suitable for very complex
judgments, while intuition can integrate large amounts of information into an eval-
uative summary judgment [10, 11, 17, 18, 29, 30]. The probability of making errors in
deliberate analytical thought is a function of the complexity of the task. The greater the
complexity a task exhibits in analytical terms (asmeasured, for example, by number of
variables), the less likely it is that a person will both know the appropriate formula and
apply it correctly [16]. In addition, for analytical evaluations, errors increase with the
number of elements, due to accumulating errors in the application of the rules [36].
Interestingly, however, some of these researchers noted also that their findings do not
hold for numerical problems and that tasks that require precision and strict following
of rules are compatible with the analytical processing mode exclusively [17, 18]. Yet,
our pilot study demonstrates that under high information load intuitive evaluations can
outperform analytic numerical evaluations.

1.3 The Format of Information Presentation: Sequential
Versus Simultaneous

Another characteristic of the evaluation task given in our pilot study, is the sequential
presentation of information. Only few researchers referred to the question of the effect
of sequential versus simultaneous information presentation on analytical and intuitive
thinking, and the relevant evidence is ambiguous. Several researchers suggested that
choices that are seen as sequential elicit a preference for analytical thinking, while
choices that are seen as holistic are perceived as amenable with intuition [17, 29, 37,
38]. Other researchers have demonstrated that the effectiveness of analytical thinking
depends not only on the availability of the relevant information, but also on the
information’s ease of process [39].

Nevertheless, we assume that the sequential presentation of information in our
pilot study could have a detrimental effect on the analytical but not on the intuitive
average evaluations. We believe that the source of difficulty engendered by the
sequential presentation of the numbers is threefold. First, the rule based average
calculation of sequentially presented numbers produces a dual task setting, by
requiring participants to count the number of elements while computing their sum.
Dual tasks tend to disrupt effortful analytical processes, but not effortless intuitive
processes [11]. Second, a sequential presentation of the numbers increases the
information load of the task by dictating the order in which the numbers have to be
summed, thus preventing the use of effort reducing strategies such as coupling
numbers that sum to a multiples of ten (such as coupling 27 and 33 that add up to
60). A third source of difficulty may stem from a lack of availability of information.
The analytical calculation of averages involves two distinct processing stages:
(1) Summation of the given numbers, (2) division of the total sum by the number of
items. In the sequential condition, in the second stage of the calculation, the
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information on the number of items is no longer available. That is, the structured
nature of analytical thinking [10] and its dependence on the completeness of
information [16], may explain why accuracy declines. In contrast, intuitive thinking
has a unique capability to operate when only partial information is available and
thus should not affected by the presentation format.

2 The Current Study

Based on our pilot study and the theoretical assertions described above, we assumed
that the relative advantage of the two thinking modes in numerical evaluations is
dictated by the information load that is engendered by the complexity level of the
task and the format of information presentation. We assumed that (1) when under
low information load (task involving fewer numbers, easy calculation and a
simultaneous presentation of the information) analytical evaluations will be more
accurate, but high information load (engendered by increased task complexity, and
a sequential presentation of the information) would yield an advantage for intuition,
(2) a sequential presentation of the information will impair analytical evaluation but
not intuitive evaluations and (3) increased task complexity will hinder the quality of
analytical evaluations but not of intuitive evaluations.

To test our hypotheses, we pitted intuitive and the analytical number processing
pathways against each other on the same numerical averaging tasks. In two
experiments, participants were presented with sets of two-digit numbers, and were
asked to evaluate the average value of each set. In a factorial design, instructions
aimed to stimulate either more intuitive or more analytical thinking were given, and
information load was manipulated. The manipulation of information load was done
by varying task complexity (the number of elements in the set and the complexity
of the computation) and information presentation format (simultaneous vs.
sequential) were manipulated. To assess performance on the tasks, the accuracy of
the evaluations was calculated by computing the absolute deviations of participants’
evaluations from the actual average value of the numbers.

3 Experiment 1

Experiment 1 aimed at examining the effect of the information load (that is
engendered by the information presentation format- simultaneous vs. sequential) on
the relative advantage of the two thinking modes. In this experiment, sequences of
18 numbers were presented either simultaneously or sequentially.
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4 Method

Participants. Twenty-eight undergraduate students from the Interdisciplinary
Center (IDC) in Herzliya, Israel were randomly assigned to two thinking condi-
tions: intuitive (general impressions) and analytical (calculations).

Materials. Each participant was presented with 2 sets of eighteen 2-digit
numbers: (1) 18-simultaneous: The numbers “69, 64, 68, 70, 75, 74, 46, 57, 41, 50,
55, 51, 69, 62, 65, 60, 50, 54” (average: 60) were presented simultaneously, in 3
rows of 6 numbers each, and remained on the screen for the entire evaluation
interval (i.e., until the participant made the evaluation). (2) 18-sequential: The
numbers “54, 47, 50, 45, 35, 39, 31, 42, 26, 35, 40, 36, 54, 49, 53, 55, 60, 59”
(average:45), was presented sequentially, in a random order, at a pace which was
self- determined by each participant. When a participant felt ready, s/he pressed any
key and the number was replaced by the following number.

Procedure. Participants were told that they would be presented with two
sequences of 2-digit numbers, and requested to evaluate their averages. The term
“evaluate” was selected since it does not direct participants to use a specific
thinking mode. The manipulation of the thinking modes was based on Dehaene’s
observation of two distinct numerical processing routes. Participants in the ana-
lytical thinking condition were asked “to base their evaluation on numerical rules,
and avoid reliance on general impressions”. Participants in the intuitive thinking
condition were asked “to form an impression of the magnitude of the numbers, and
base their evaluation on that impression”. They were also asked “to avoid the
application of rules”. After the initial instructions, each participant was adminis-
tered with the two evaluation tasks, in a random order. After estimating the average
value, participants were asked to describe how they reached their evaluation.

5 Results and Discussion

Participants’ verbal reports (provided in their debriefing) confirmed that they fol-
lowed the instructions to use rules, or form impressions, respectively. The evalu-
ations of one participant that reported calculating the sum instead of the average
value, were eliminated from the analysis.

We first examine RT, as an indication of compliance with the mind-set
instructions. A 2 (thinking mode) x 2 (presentation format) repeated measures
ANOVA for the time elapsed from the beginning of stimulus presentation until
evaluation was made (Fig. 1) generated a main effect for thinking mode F[1,
25] = 23.13, p < 0.0001, η2 = 0.51, and a main effect for presentation format F[1,
25] = 7.08, p = 0.014, η2 = 0.24. Post- hoc tests found that the time interval
required for the analytical evaluations was significantly longer than for the intuitive
evaluations both under the “18-simultaneous” (p = 0.003) and “18-sequential”
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(p = 0.00038) tasks. Thus, the longer RTs in the analytical than in the intuitive
conditions indicate that the observers complied with the mind-set instructions.

We now turn to the critical measure of evaluation accuracy. The mean absolute
deviations of the evaluations are presented in Fig. 2.

A 2 (thinking mode: analytical or intuitive) x 2 (presentation format: simulta-
neous or sequential) x 2 (task order: sequential first or simultaneous first) repeated
measures ANOVA for the absolute deviations from the actual average produced a
significant main effect of the thinking mode F[1, 23] = 6.07, p = 0.02, η2 = 0.21, a
significant main effect of the presentation format F[1, 23] = 15.74, p = 0.0006,
η2 = 0.41, and a significant interaction between the thinking mode and the pre-
sentation format F[1, 23] = 7.11, p = 0.01, η2 = 0.24. Task order did not produce a
significant effect, nor an interactions with other variables. Planned comparisons
found that under the “18-simultaneous” task there was no significant difference
between intuitive and analytical deviations F[1, 23] = 0.03, p = 0.85, but under the
“18-sequential” task, the deviations of the intuitive evaluations from the actual
average value were significantly smaller than the analytical deviations

Fig. 1 Response times in experiment 1

Fig. 2 Accuracy of evaluations in experiment 1
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F[1, 23] = 9.57, p = 0.005. Specifically, the sequential presentation led to poorer
analytical evaluations F[1, 23] = 21.34, p = 0.0001, but did not have a significant
effect on the intuitive evaluations F[1, 23] = 0.87, p = 0.36.

The results correspond our first and second assumptions. In line with our first
assumption, under high information load (18 numbers in a sequential presentation),
participants were much more accurate in their numerical average evaluation when
given intuitive compared to analytic (rule-following) instructions, despite the fact
that in the latter they employed mathematical rules and took more time to look at the
numbers. When the task involved 18 numbers presented simultaneously, analytical
evaluations were more accurate, but the difference was not significant. In support to
our second hypotheses, a sequential presentation of the information (as opposed to a
simultaneous presentation) disrupted analytical but not intuitive evaluations.

Although the results obtained in experiment 1 conformed to the pattern hyp-
notized, it also appears possible that this pattern reflects an alternative explanation
of a difficulty effect. That is, the “18-simultaneous” and “18-sequential” conditions
differed not only in the mode of presentation but also in the numbers used (as a
different set of numbers was used for each of the two conditions). It might have
been that both sets of numbers are not equally difficult to average. If they differ in
difficulty, this is a methodological confound and might threat the validity of the
conclusions. This possibility will be addressed in experiment 2.

Experiment 2 aimed at examining the effect of information load (engendered by
the number of items) on the relative advantage of the two thinking modes.
Information load was varied by varying the number of items (three versus eighteen)
to be averaged and the average value of each sequence (45 or 60 in the high load
and 25 or 30 in the low load condition).

In addition, in order to address the possible confound engendered by the pre-
sentation of two different sets of numbers in experiment 1, both sets of numbers
were included in experiment 2, under the same presentation format. If the effect in
experiment 1 reflects that both sets of numbers are not equally difficult to average, a
similar effect should emerge also when the same presentation format is employed
for both

6 Method

Participants. Forty undergraduate students from the Interdisciplinary Center
(IDC) in Herzliya, Israel were randomly assigned to two thinking conditions:
intuitive (general impressions) and analytical (calculations).

Materials. Each participant was presented with 4 evaluation tasks: 2 sets of
eighteen 2-digit numbers (the same sequences of numbers that were used in
experiment 1) and 2 sets of three 2-digit numbers: (1) 18-numbers 1- The sequence
“69, 64, 68, 70, 75, 74, 46, 57, 41, 50, 55, 51, 69, 62, 65, 60, 50, 54” (average: 60).
(2) 18-numbers 2: The sequence “54, 47, 50, 45, 35, 39, 31, 42, 26, 35, 40, 36, 54,
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49, 53, 55, 60, 59” (average:45). (3) 3-numbers 1- The sequence “28, 32, 15”
(average: 25). (4) 3-numbers 2- The sequence “12, 48, 30” (average: 30). The
numbers of each sequences were presented sequentially in a random order, at a pace
which was self- determined by each participant. When a participant felt ready, s/he
pressed any key and the number was replaced by the following number.

Procedure. The order of the tasks was random. The instructions and the thinking
manipulation were identical to those of Experiment 1.

7 Results and Discussion

The evaluations of three participants in the analytical condition and two participants
in the intuitive condition were eliminated from the analysis, because some of their
evaluations were not 2-digit numbers.

First, we compared the patterns of evaluation errors within the two eighteen
numbers sequences and within the three-numbers sequences under each mode of
thought in order to examine the possibility of an effect of task difficulty. Planned
comparisons did not find any significant difference between the two eighteen-
numbers sequences under the analytical condition F(1,33) = 2.78, p = 0.14 nor
under the intuitive condition F(1,33) = 0.007, p = 0.93. Similarly, no significant
difference was found between the two three-numbers sequences under the analytical
condition F(1,33) = 0.002, p = 0.97 or under the intuitive condition F(1,33) = 0.33,
p = 0.57.

We now examine the effects of thinking mode and task complexity. The mean
absolute deviations of the evaluations are presented in Fig. 3.

Fig. 3 Accuracy of evaluations in experiment 2
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A 2 (thinking mode: analytical or intuitive) x 2 (task complexity: 18 numbers or
3 numbers) repeated measures ANOVA for the absolute deviations from the actual
average produced a significant main effect of the complexity F(1,33) = 10.63,
p = 0.003, η2 = 0.24, and a significant interaction between the thinking mode and
the complexity F(1,33) = 6.12, p = 0.02, η2 = 0.16. Planned comparisons found
that under the “3-numbers” tasks there was no significant difference between
intuitive and analytical deviations F(1,33) = 2.54, p = 0.12, but under the
“18-numbers” task, intuitive evaluations were more accurate than the analytical
deviations F(1,33) = 4.83, p = 0.04. Specifically, the increased complexity led to
poorer analytical evaluations F(1,33) = 15.99, p = 0.0003, but did not have a
significant effect on the intuitive evaluations F(1,33) = 0.32, p = 0.58.

The obtained results thus provide additional support for our first assumption and
conform to our third assumption. In addition, our analysis eliminates the possibility
that the effect obtained in experiment 1 is due to differences in the sets of numbers.
When the two sets of numbers were presented under an identical presentation
format, No effect of different accuracy emerged. Hence, it is safe to assume that the
effect obtained in experiment 1 is due to the presentation format rather than the due
to specific set of numbers.

8 An Integrated Information Load Analysis
of Experiments 1 and 2

Our results suggest that the accuracy of analytical evaluations is contingent on the
information load that is induced by the complexity level of task and the information
presentation format. The accumulated data from these two experiments allowed us
to further examine whether there was a linear trend for the effect of information load
on the accuracy of analytical or intuitive evaluations. According to our first
hypothesis, we anticipated that higher levels of information load would disrupt the
accuracy of analytic but not intuitive evaluations. To test our assumption, we
looked into the data gathered in the two experiments and examined the relations
between information load and errors of each of the thinking modes.

8.1 Data Analysis Method

Our data included three types of experimental conditions: (1) “Eighteen numbers
presented sequentially” contained the data gathered in the “18-sequential” condi-
tion in experiment 1 and in the “18-numbers-1” and “18-numbers-2” conditions in
experiment 2. (2) “Eighteen numbers presented simultaneously” contained the data
gathered in the “18-simultaneous” condition in experiment 1. (3) “Three numbers
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presented sequentially” contained the data gathered in the “3-numbers-1” and “3-
numbers-2” conditions in experiment 2.

In order to assess the information load involved in each of these conditions, we
asked an independent group of ten psychology students to perform four tasks of
average evaluation: 3 numbers presented simultaneously, 3 numbers presented
sequentially, 18 numbers presented simultaneously and 18 numbers presented
sequentially. Each student performed all four tasks in a random order. The
sequences of numbers to be evaluated were the same sequences that were presented
in experiments 1 and 2 and were counterbalanced between task conditions. After
participants completed all evaluations, they were presented again with the tasks and
asked to rate the degree of information load induced by each evaluation task on a
9-point scale ranging from 1 = “not difficult at all” to 9-“very difficult” (Table 1).

Information Load refers to the average load as evaluated by 8 PhD and MA
students

8.2 Data Analysis Results

First we examined the effect of task complexity and presentation format on the
perceived levels of information load. A 2 (complexity: 3 versus 18 numbers) x 2
(presentation format: simultaneous versus sequential) repeated measures ANOVA
for the estimations of perceived load produced a significant main effect of the
complexity F(1,9) = 38.02, p = 0.0002, η2 = 0.81, a significant main effect of
presentation format F(1,9) = 11.89, p = 0.007, η2 = 0.57, and no interaction
between complexity and format. Hence, both the level of complexity and the
presentation format affected the perceived levels of information load.

Now we examined the relationship between information load and the quality of
analytic and intuitive evaluations. Figure 4 presents the accuracy of the evaluation
as a function of thinking mode and information load.

A factorial regression analysis yielded a significant main effect of thinking mode
F(1,120) = 7.7, p = 0.006, η2 = 0.06, a significant main effect of information load
F(1,120) = 11.07, p = 0.001, η2 = 0.08 and a significant interaction between
thinking mode and information load F(1,120) = 10.92, p = 0.001, η2 = 0.08.
Simple regression analysis of the evaluation error, with the level of information

Table 1 Tasks administered in experiments 1 and 2

Number of items Presentation format Level of information load (mean and SD)

3 Simultaneous 2.6 (1.58)

3 Sequential 5.4 (3.13)

18 Simultaneous 6.8 (1.9)***

18 Sequential 8.2 (1.8)**
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load as an independent variable showed a significant effect of load on the accuracy
of the analytical evaluation F(1,58) = 17.26, p = 0.0001 η2 = 0.23, but no effect on
the accuracy of intuitive evaluations F(1,62) = 3.16, p = 0.08, η2 = 0.05.

9 General Discussion

Our findings show that contrary to previous theoretical claims that analytical
thinking is more suitable than intuitive thinking for rule-governed computation,
under certain conditions intuitive average evaluations can even outperform ana-
lytical evaluations. Together, the two experiments and the integrated analysis
reported here set boundary conditions on the advantage of analytical thinking in
numerical evaluations, and illustrate the impact of information load on the relative
accuracy of intuitive vs. analytical averaging. Intuitive evaluations were more
accurate than analytical evaluations under high information load (i.e., when the task
involved many numbers and a sequential presentation), whereas no differences in
accuracy were found under medium levels of information load. This pattern of
results is compatible with past assertions that reliance on intuition often leads to
better performance than analysis [13, 24, 32] and with recent findings of fast
intuitive numerical value integration [26, 27, 29, 30, 32], and might illuminate why
intuitive representations of the mental number line influence valuations across
multiple decision contexts [1].

These findings support the theoretical contention that tasks that involve high
information load are less compatible with analytical thinking [11, 16, 17] and extend
previous empirical findings by demonstrating that the advantage of intuitive thinking
in complex settings holds even when numerical judgment tasks are involved.

Interestingly, the detrimental effect of the sequential presentation of information
on analytical evaluations runs exactly counter to the claim that the sequential
presentation of information is compatible with analytical thinking, and simultane-
ous presentation is compatible with intuition [17, 29, 38]. This effect might stem

Fig. 4 Evaluations errors as
a function of information load
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from the structured nature of analytical thinking [10] and its dependence on the
completeness of information [16], and from the information load that is engendered
by the sequential processing in an average estimation task.
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Part IV
Education Research and Applications



Engagement in Social Learning:
Detecting Engagement in Online
Communities of Practice

Enrica Pesare, Teresa Roselli and Veronica Rossano

Abstract The education in informal learning contexts is spreading over the world.
In these contexts, from a pedagogical point of view, the most used approaches is the
social learning and, in particular the communities of practice (CoP). From a tech-
nological point of view, the social network is the framework most used to allow
users to interact and to share resources. Several aspects have been identified as key
factors for the success of the community, the engagement is one of the most
important. Thus, in order to guarantee a successful learning process in a CoP it is
necessary to detect and monitor user’s engagement in a continuous and unobtrusive
way. The research proposes a model to detect and measure the engagement in
online communities by means Social Learning Analytics from log files.

Keywords Social network analysis � Social learning analytics � Community of
practice

1 Introduction

Nowadays, a growing number of fields requires continue education: chronic disease
management and workplace learning are only two examples. Thus learning can no
longer be restricted to formal education. In these contexts, the use of Social Media
is rising in order to support online communities thanks to their ability to connect
people, to share information and to promote an effective social learning process.

In the research field on online communities, several aspects have been identified
as key factors for the success of the community as a whole and for each single
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component [1–4]. Since ever, the engagement is one of the basic factors for the
success of the community, indeed it represents the focus of interest of the learning
process research.

Now its significance is rising also in informal learning contexts. In social
learning, in particular in Communities of Practice (CoP), the engagement is strictly
related to users’ participation and expertise in the domain. In this context, the ability
to detect and monitor user’s engagement in a continuous but unobtrusive way is
important (1) to allow the community manager to provide the users with the
appropriate support; (2) to detect critical patterns; (3) to propose automate inter-
ventions to each participant.

Engagement detection has been deeply studied in traditional learning contexts,
with subjective or objective methods and approaches with different levels of
invasiveness. In particular, objective methods based on measure collected on users
actions and interactions, for example log files, have been successfully proposed in
high constraints environments, such as ITS (Intelligent Tutoring Systems). Few
researches, instead, tackle this issue in low constrained interactive systems, such as
online communities.

With these premises, our research work proposes a model to detect user
engagement in online communities from log file analysis. To monitor the engage-
ment of the user using a user-centered perspective, the proposed approach combines
quantitative analysis of activities in the community with qualitative analysis of
relationship among community members by means of social learning analytics.

2 Engagement Definition

Engagement has been identified as a key aspect in Technology Enhanced Learning
research in order to sustain interest and participation and to promote the willingness
to collaborate and learn from others [5]. Despite the recognized importance in
education [6–9], the engagement has been mostly studied in traditional learning
contexts rather than in informal ones. Furthermore, it has been analysed from
different perspectives (sociological, pedagogical, etc.). This is the reason why there
is not a wide agreement on its definition [10].

In the learning perspective engagement is often seen as a multidimensional
construct. A large body of research is based on the definition proposed by Fredricks
et al. [11], where three components have been defined: Behavioral, Emotional and
Cognitive. Other authors define the engagement in terms of motivation: usually the
two terms are used interchangeably while some authors take them into account as
dependent constructs [12]. Anyway, the definition of engagement is strictly related
to the particular context in which it is being used. In the specific context of social
learning, and in particular in Communities of Practice, engagement could be
defined in terms of users’ participation and expertise in the domain [13, 14]. This
kind of community is based on a core-periphery social structure where new users
(peripheral members) interact with the experts (core members) allowing the
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community to grow. The new members gradually acquire knowledge and skills
thanks to the interaction with expert members. Usually, the experts are the members
more involved in the community and in conversations; they are responsible both for
the definition of new practices and the spread of knowledge among new members
[15]. The CoP social structure is dynamic: user’s engagement can increase or
decrease over time. It is useful in this view, to define some engagement patterns or
trajectories. Peripheral trajectories are those outlined by the users who show a
limited participation in the community. The inbound trajectories are those outlined
by the users who improve their participation over time. When the users become less
involved in the community and gradually leave the outbound trajectories are
defined, and the boundary trajectories are the users who are the bridge between
different communities [16].

According to Wenger [17] the engagement of each single member, no matter
how deep it is, represents the key to transform a network into a community. Social
media tools and social network, indeed, provide the structure to optimize the
connectivity among people and the access to information flows, but the community
requires engagement in order to push the members to learn together, to help each
other and to develop shared resources [17]. In CoP this is defined as mutual
engagement since it refers to engagement with both other members and artifacts
produced together [18]. For this reason, the engagement in CoP should be measured
both in term of social participation and interaction with resources.

3 Detecting Engagement

Student engagement has been deeply studied according to different perspectives
(psychological, sociological, pedagogical) using different instruments: scales and
measures of engagement [19, 20], student self-report, experience sampling, teacher
ratings of students, interviews, observation [21].

From a computer science perspective, the detection of engagement often falls in
the research field of user affective state detection where several subjective or
objective methods have been proposed [22, 23].

Subjectivemethods rely on self-report questionnaires or interviews. Questionnaires
are not expensive, easy to be administered and analyzedbut can suffer fromambiguities
(in particular when abstract concepts like engagement are tackled). Interviews may be
more accurate, but the results are more difficult to be administered and interpreted.
Furthermore, one of the main problems of this kind of methods is that they are often
post-activity measures (the reliability is based on the memory of the experience), or
when proposed during the activity they can interrupt the user experience. In both cases,
they do not allow changes in engagement to be measured [23].

Objective methods often rely on psychophysiological responses such as facial
responses, electrodermal activity, cardiac activity, EEG [24], or eye tracking and
body movements. Although these methods might allow real-time measurements,
they are also highly invasive and can interfere with the user experience.
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Furthermore, they are expensive and not applicable to large scale detections
because of sensors are needed. Others objective methods are based on metrics that
collect user’s actions (such as keyboard and mouse movements) and interactions
(such as log files in LMS): the main benefit relies on the possibility to analyze user
behavior during the activity without interfering. Even if the debate on the reliability
of metrics based on user actions to assess abstract concepts is open, the engagement
influence on behavior is undeniable: the challenge is to select the relevant data to be
converted into metrics in order to extract some valuable (i.e. interesting, inter-
pretable and useful) information [23].

The approaches used in the wide corpus of researches on engagement in tradi-
tional learning contexts are very different. Some approaches propose the disen-
gagement detection from analysis of logged events and their attributes [25], other
approaches take into account sequence of events instead of isolated actions [26].
However the sequence mining of learner’s actions is often adopted in high-
constraint environments, like ITS, thanks to their limited range of actions, whereas
they provide poor results in low-constrained interactive systems where the user’s
interaction is freer.

This is the reason why informal learning contexts require other approaches. Social
Network Analysis (SNA), for example, aims at identifying patterns of social relations
focusing on relationships among entities (actors and resources) in a social network.
This approach has been usually adopted in Computer-Supported Collaborative
Learning (CSCL) contexts to investigate who is involved in the collaborative learning
task and to classify the participants in active and peripherally [27].

SNA has been also used to analyze participation and expertise in CoP. Nistor
[14, 28] proposes the measurement of expert status using the betweenness centrality
metric and the measurement of user participation using the number of interventions.

However, handling the amount of interactions and forgetting about quality may
provide poor outcomes. This is why SNA is often proposed in association with
other content analysis methods [27, 29] or qualitative evaluation [30]. Even in
traditional learning contexts, the integrated approaches have provided deeper
insights into the community [31–33] proving, as an example, correlation among
SNA metrics and self-reported sense of community [34]. In the latest years, the
Social Learning Analytics (SLA) research field [35] has adopted SNA in con-
junction with other analysis techniques, not only to identify the network structure
and ties but also to provide insights into acquired skills and developed contents in
the network [36, 37]. These approaches are not new even in communities of
practice, in [38] they are used to make visible the pattern of activities and the
evolution of the community over time. The main drawback of this research is the
manager-centered vision of the community. Indeed, the SLA are useful if addressed
also to individual learners in order to support the learning process in the commu-
nity, but no further works have been found on this topic.
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Next we looked at total payouts versus reserve amounts for all closed cases
(Fig. 6).

These results include the cases resolved for no indemnity payment. In total, we
were successful in resolving cases for less than the predicted exposure at trial. The
next view was looking only at cases for which there was an indemnity payment
except the one high-value case in which an exceptionally favorable settlement was
reached (Fig. 7).

This chart shows close matching between predicted exposure at trial and
amounts paid to resolve cases, and success in resolving case for less than exposure
at trial. We next looked at variance between the amounts to resolve cases and the
mean exposures from the decision analysis to see if there were systematic biases in
the estimates (Fig. 8).

The distribution looks roughly uniform, indicating no systematic biases in over-
or under-estimating the exposure. We would expect variation from the calculated
mean because analyzing the uncertainty does not make it go away.

Fig. 7 Payouts versus
reserves for cases with an
indemnity payment excluding
one high-value case

Fig. 8 Differences between amounts to resolve cases and analyzed mean exposures at trial as a
percentage of the mean exposure at trial
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The last question was how well we did in making an early and stable evaluation
of case exposure to avoid the prior “stair step” increases in case reserves. The
changes in amounts reserved are known as “loss development.” Following is
Stanford’s prior and typical loss development from actuarial methods (analysis of
historical data) (Fig. 9).

Our experience with cases we analyzed was quite different. For almost all the
cases, there was no change at all in case reserves—despite repeated reviews as a
case developed and new information came in. In only three cases was the reserve
changed.

Overall, the change in total reserves was a decrease. In actuarial terms, this
would be known as negative loss development and is entirely contrary to usual
experience (Fig. 10).

Fig. 9 Prior average change in case reserves over time

Fig. 10 Changes in case
reserves with revised decision
analyses
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7 Conclusions

We were successful in achieving our objectives of resolving cases for less than the
potential exposure at trial, and in achieving early and stable evaluation of case
exposure. This was despite the great uncertainty, complexity, variation, and paucity
of information for many of the cases. Staff learned that even when “there was no
information,” they actually had quite a lot of information for evaluating case
prospects.

In addition, we were successful at identifying which issues and uncertainties
were critical in determining exposure, and in directing subsequent legal and factual
inquiries into those issues. This resulted in considering savings in legal fees, dis-
covery, and expert witness costs.

Lastly, we would note that, although this work was for cases in which Stanford
was a defendant, the methods work equally well for plaintiffs and for insurance
companies on both sides of a case.
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Exploring Potential of Blue-collar
Workers in the Information
Manufacturing System

Na Yu, Chang Zhang, Liming Shen and Siegfried Lewark

Abstract A case study gave an evaluation of work satisfaction of employees
working with the information manufacturing system in Chinese furniture manu-
facturing firms. Indicators of general satisfaction, security satisfaction, social sat-
isfaction, supervisory satisfaction and growth satisfaction were assessed by using
questionnaire survey. Results of the study revealed that 5 indicators are significantly
correlated. Comparing the differences among employees doing different jobs,
supervisory satisfaction and growth satisfaction of blue-collar workers are both
significantly lower than groups of managers and white-collar workers. The authors
suggest that human factors is a key in the information manufacturing system,
especially with the group of blue-collar workers. Dealing relationship between
workers and their supervisors, and completing training system are helpful for the
sustainable development of the furniture manufacturing firms.

Keywords Human factors �Workers � Information manufacturing system �Work
satisfaction

1 Introduction

Human factors is significant component in manufacturing management, which
require strategic and operational management and best practices to be recreated to
consider the dynamics and interrelationships between people, machines and job
tasks [1]. In an information manufacturing system, operators are center of the
system, even the advanced technology is seemed as a key. Job satisfaction may
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affect employees’ willingness to respond positively to enrich their work [2]. Aiming
at their effective work, organizations have to put a great deal of effort to the task of
motivating employees to accept organizational goals [3]. For exploring the potential
of the information manufacturing system in the Chinese furniture firms, the study
was carried out to study the work satisfaction of workers in case study firms.

2 Methodology

A round of questionnaire survey and face-to-face interviews were carried out in
case study firms.

2.1 Data Collection

The questionnaire was designed with questions from the Job Diagnostic Survey
(JDS), which was described by Hackman and Oldham [4, 5]. Five indicators about
work satisfaction of workers were ananlyzed by the survey, inclucing general
satisfaction, security satisfaction, social satisfaction, supervisory satisfaction and
growth satisfaction. Descriptions of the indicatiors were presented in Table 1.

The questionnaire survey was filled by workers in 4 Chinese furniture manu-
facturing firms, which is using information manufacturing systems. Meanwhile,
face-to-face interviews were assistant to understand the work situation of the
workers on their jobs.

Table 1 Indicators described by Hackman and Oldham

Indicators Description

General
satisfaction

An overall measure of the degree to which the employee is satisfied and
happy with the job

Security
satisfaction

The degree of satisfaction with the amount of general security
experienced as well as with the prospects of security

Social
satisfaction

The degree of satisfaction with other workers with whom contact is made
in the work situation, as well as satisfaction with opportunities to get to
know and to help people

Supervisory
satisfaction

The degree of satisfaction with the treatment, support and guidance
received from supervisors, as well as the degree to which the general
quality of supervision is considered satisfactory

Growth
satisfaction

The degree to which an individual is satisfied with opportunities for
growth in the job
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2.2 Data Analysis

Data collected in the questionnaire survey was analyzed by using statistical
methods and was computerized with the Statistical Package for Social Science
(SPSS). Means and standard deviations of the indicators were calculated resulting
in descriptive statistics. Correlations among the indicators were compiled by the
method of Spearman. Moreover, one-way ANOVA was employed for analysis of
variance between workers doing different jobs, such as managers, blue-collar
workers and white-collar workers.

3 Results

3.1 Description of Samples

In total, 227 valid questionnaires were collected in the study. Participators include
35 managers, 130 blue-collar workers and 62 white-collar workers. All of them are
working with information manufacturing systems in their firms. Around 50 % of
the employees are young people with age less than 30 years old. Employees with
age between 30 and 40 take 28 % and age more than 40 years old is about 15 % of
the participators. Considering the manufacturing characteristics of the firms, most
of the employees are male with percent of 84. Around 47 % of the participators only
have highest study experience in primary school and junior middle school. Only
around 25 % of them have higher education experience, and others were educated
in high school or vocational school before they started their working in the firms.

3.2 Work Satisfaction of the Employees

Correlations among the 5 indicators of work satisfaction, including general satis-
faction, security satisfaction, social satisfaction, supervisory satisfaction and growth
satisfaction are presented in Table 2. The results presented shows that all of the
indicators have significant corrections between each other (p < 0.01). Especially,
growth satisfaction is higher correlated with supervisory satisfaction and social
satisfaction.

3.3 Differences Between Employees Doing Different Jobs

The result of comparing the differences in work satisfaction among employess
doing different jobs reveals that managers’ work satisfaction is higher than
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non-managerial employees. Futher more, there are significant differences in
supervisory satisfaction and growth satisfaction between managers, blue-collar
workers and white-collar workers (p < 0.01).

Figure 1 shows that supervisory satisfaction of managers (Mean = 5.27,
SD = 0.94) is higher than white-collar workers (Mean = 4.80, SD = 1.01), both of
them are higher than blue-collar workers (Mean = 4.52, SD = 1.28).

Figure 2 shows that growth satisfaction of managers (Mean = 5.02, SD = 0.76)
is higher than white-collar workers (Mean = 4.42, SD = 0.09), both of them are
higher than blue-collar workers (Mean = 4.41, SD = 1.00).

Table 2 Correlations of the
indicators in the study

A B C D E

A 1.00

B 0.43** 1.00

C 0.36** 0.35** 1.00

D 0.42** 0.46** 0.45** 1.00

E 0.45** 0.43** 0.49** 0.50** 1.00

Note A—general satisfaction, B—security satisfaction, C—social
satisfaction, D—supervisory satisfaction, E—growth satisfaction
**Correlation is significant at the 0.01 level (2-tailed)

Fig. 1 Supervisory satisfaction of employees doing different jobs
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4 Discussion

In recent years, numerous innovative activities have been carried out by pioneers in
the Chinese manufacturing sectors in an attempt to enhance their competitiveness.
The same situation exists in China’s furniture industry [6]. Today, China has
emerged as the largest furniture producer in the world, with 60,000 firms and over
6.5 million employees [7]. The implementation of information manufacturing
system in China’s furniture industry has conducted in the recent 10 years. The
concept of information manufacturing system is considered as a fundamental
management and manufacturing strategy of totally integrating all operational and
information processing functions in manufacturing from order to product shipment
in an enterprise, through design, engineering, planning, control, fabrication, and
assembly, etc. [8–13]. Thus, the introduction of information manufacturing system
has been considered a significant solution to solve lots of problems on production
process, such as the need to reduce dependence on employees’ work skills, diffi-
culties in recruitment arising from increased labor costs and a shortage of skilled
workers. However, most of activities were done in hardware aspect, such as using
computer numberial control machinary (CNC), installing advanced manufacturing
softwares and so on. But less of attentions were paid from human side. As a center
in a manufacturing system, human factors is most important issues for success of
the information manufacturing system adoption in China’s furniture firms [14].
Skill training, appropriate welfare and flexible management should be offered to
people working with the information system. Especially considering characteristics
of the employees, who are quite young and less educated, comprehensive training

Fig. 2 Growth satisfaction of employees doing different jobs
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system helps to train them more clearly to know what they are doing and how could
be better. However, the results of the study show us that works’ supervisory sat-
isfaction and growth satisfaction is significantly lower than managers’ level, which
may lead to low efficiency of the information system, considering the model of
human, technology and organization (MTO).

5 Conclusion

Human factors is a key for a manufacturing system. The information manufacturing
system is definied as a effective system integrating all of operation and production
process with information technologies. The implementation of the new system
offers a benefit for manufacturing firms changing from labor intensive manufac-
turing to automated manufacturing system. Meanwhile, task of employees will
change in the technological innovation process. Workers should learn new
knowledges and work skill for adopting to the changes in their jobs, though they are
still used to work with their work experiences. Today, the way of learning from
supervisors still widely existed, though there is highly technological development in
China’s furniture industry. Therefore, the relationship between workers and their
supervisors is highly related to their growth satisfaction, which are both correlated
to their job satisfaction and work motivation. We thus suggest that managers should
pay more attention to deal with relationship between employees and their super-
visors in the information manufacturing firms. In addition, training systems are
suggested to complete for matching the technological changes in the Chinese fur-
niture firms.
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