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Introduction

Connecting through Educational Technology - to produce Effective
Learning Environments

Technology is with us everywhere which validates the horizontal-holistic approach for
imperative questions of the period. For the transforming education landscape, challenges
come increasingly from the socio-cultural-economic, structural and policy fields. Education
has to be visionary to reach efficiency gains, new sources — and to offer sustainable services,
reflecting the complexity of modern societies.

Market realities put similar pressures on the corporate and University worlds. Stakeholders
expect academia to respond to needs beyond teaching and research, better promote
innovation and the knowledge economy, manage the new student populations. Universities
are expected to detect and attract talents, be magnet of inputs from practitioners, resulting
cooperative surplus.

Vocationalisation of education also means the emergence of new skill sets. The progress in
industrial automation and ICTs opens possibilities for lifelong learning resources, for work
based learning and integration of human-machine intelligence models.

Educational technologies are about connections among information, knowledge, action,
emotion and value: knowledge construction, learning activities by sharing and thinking,
interactivity, aggregative mechanisms, cooperation and integration - to meet the
requirements of the knowledge age, to satisfy the needs of social transformation and learning
innovation.

New generation of learning technologies and networks are ubiquitous, embedded and mobile
which reshape access to and delivery of learning. Cutting edge fields are artificial intelligence,
learning analytics, micro-learning, new credentialing, revolution of assessment, massive open
online courses (MOOCs), personalized learning, game-based learning, flipped classroom,
Digital Makerspaces and alike.

The questions remain: Which one(s) of these will have significant and
sustained impact in the future? Can the network society become an enhanced
learning society? How can information and communication technology in the
age of Industry 4.0 create and enhance synergies between online learning
programmes, the increased diversity of stakeholders, the workplace experience,
socio-cultural influences and students’ work-life balance?

EDEN is pleased to welcome again at its 2019 Annual Conference the scholars, practitioners,
experts from Europe and all around the world in Bruges to discuss the issues of Connecting
through Educational Technology.



Major themes of the Conference included:

e Global connections: How to organise online study programmes that enhance the
students’ competences, provide connections with international partners and promote
virtual mobility?

e  Connections with workplace: How can innovative study programmes be developed to
involve the workplace impact and experience (virtual dual learning, (distance/digital)
internships)?

e  Connections with the community: How to organise study programmes that focus on
relations of curriculum, delivery and the socio-economic environment?

e  Connection with learners: Caring about the work-life balance of the students, attentive
to learners’ needs, expectations and the changing behaviour of diverse student
populations.

Andras Szucs Sylke Vandercruysse Airina Volungeviciene
Secretary General  VIVES University of Applied Sciences President, EDEN
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IMPLEMENTATION OF A FLEXIBLE LEARNING STUDY
PROGRAMME IN A BLENDED-LEARNING DESIGN: RESULTS FROM
THE FIRST TWO COHORTS

Claude Miiller, Reinhild Fengler, Zurich University of Applied Sciences, Switzerland

Abstract

Zurich University of Applied Sciences (ZHAW) launched the flexible learning study format
FLEX, a blended learning design allowing students increased flexibility as to when and where
they study. FLEX reduces classroom time by about half, while adding an e-learning
environment for self-study that includes instructional videos. An analysis of the first two
cohorts in the assessment level showed that the new study format was broadly accepted and
that students using the FLEX format achieved exam results equivalent to students in the
conventional learning format.

Introduction

Our society is subject to a constant process of transformation, and flexibility plays an
increasingly important role in various areas of life. Examples of this include flexible working
hours and high availability at work, new family models, and, particularly in the tertiary sector,
highly mobile and globalized learners. In this context, more flexibility is expected from
universities, and in recent years, flexible learning has come into the focus of pedagogical
quality development. Initially established in the USA in the 1970s, interest in flexible learning
has steadily developed, which is reflected in an increasing number of publications in this field
(Li & Wong, 2018). Current discussions about the digitalization of education are also strongly
influenced by the concept of flexible learning, hence the expressions flexible learning, digital
learning, blended learning, and distance learning are often used synonymously.

Flexible learning is a broad term with different interpretations (Boer & Collis, 2005; Li &
Wong, 2018). In general, flexible learning is intended to meet the diverse needs of learners
and enable them to take more responsibility for the learning process (Wade, 1994). Learners
and their needs are at the heart of flexible learning, and study programmes should give them
the opportunity to make their own decisions regarding how they learn. The British Higher
Education Academy describes this concept as “flexible learning is about empowering students
by offering them choices in how, what, when and where they learn: the pace, place and mode
of delivery” (HEA, 2015; p.1).

From a pedagogical point of view, different dimensions of flexible learning can be identified.
According to the frequently quoted article by Chen (2003), flexible learning requires



Implementation of a Flexible Learning Study Programme in a Blended-Learning Design: Results from
the First Two Cohorts
Claude Miiller, Reinhild Fengler

flexibility in at least one of the following learning dimensions: time, place, pace, learning style,
content, assessment, or learning path. Li and Wong (2018) analysed previous publications
and found similar components of flexible learning: time, content, entry requirement, delivery,
instructional approach, assessment, resource and support, and orientation and goal. These
dimensions provide a framework for orientation with respect to the aspects of flexible
learning and offer an opportunity to assess the degree of flexibility of a study program.
Nowadays, flexible learning is mainly realized through the use of new technologies (Tucker &
Morris, 2012). However, the dimensions mentioned above show that flexible learning is much
more than just the use of new technologies (Li & Wong, 2018). New technologies, however,
serve as important enablers with which flexible learning environments can be designed.

Whether flexible learning leads to equivalent learning outcomes compared with traditional
learning approaches has received little attention so far. The current meta-analyses on blended
learning (Bernard, Borokhovski, Schmid, Tamim, & Abrami, 2014; Means, Toyama, Murphy,
& Baki, 2013; Vo, Zhu, & Diep, 2017) are the best indicators. They find a moderate but
significant positive effect of blended learning compared with face-to-face instruction. The
problem is that these studies usually do not indicate whether traditional teaching is
supplemented by e-learning or replaced. Confounding factors such as additional learning
resources, additional learning time, or more/different interactions with the instructor could
thus contribute to positive outcomes for blended learning. The authors of the meta-analysis
mentioned above concluded that further controlled experimental research is needed to
investigate the outcomes of blended learning (Bernard et al., 2014), and that tested design
principles must be developed for blended learning (Means et al., 2013).

This paper analyses these issues from a learner’s perspective. The following research questions
are addressed:

e  What are student perceptions of the blended learning format FLEX?
e Does a blended learning design with reduced face-to-face time by half influence the
effectiveness of learning?

First, the flexible learning programme FLEX is used as an example to illustrate objectives and
considerations when implementing flexible learning in a blended learning design. Then, the
research design of the FLEX study program is introduced. Finally, the results are presented
and discussed.

Implementation of the FLEX Study Program

The ZHAW School of Management and Law (SML) launched a new study format for flexible
learning (FLEX) in 2015 as part of its comprehensive e-learning strategy. The Bachelor’s in
Business Administration with a Specialization in Banking and Finance (BSc BA BF), a
successful and established programme, was selected as the first to be offered in the FLEX
study format. The BSc BA BF is already taught in a full-time (FT) and part-time (PT) format.
Accordingly, the FLEX format was the third study format for this degree program. The

2 Connecting through Educational Technology - EDEN Annual Conference Proceedings, 2019, Bruges
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programs have two levels: In the first, the assessment level (first-year studies for full-time
students, first three semesters for part-time and FLEX students) worth 60 ECTS (European
Credit Transfer System), basic knowledge for the programme is taught. Then in the second
section of the programme, 66 ECTS are awarded for the specialization in banking & finance
and 54 ECTS for general business management topics. In the part-time programme,
classroom sessions are held on one weekday and a maximum of two evenings and/or Saturday
mornings every week during the 14-week semester, while the FLEX format schedules
classroom lessons for two days approximately every three weeks during the semester. Full-
time programmes are normally conducted in six semesters, while part-time and FLEX
programmes take eight semesters to complete. For part-time studies (including FLEX), a
maximum vocational employment level of 60% is recommended. The concept of the new
FLEX study format was developed in 2014 and tested in a business administration course.
After a positive evaluation of the pilot module (Miiller, Stahl, Alder, & Miiller, 2018), the
transformation of a total of 34 courses for the BSc BA BF study programme was conducted.
The first cohort of the FLEX study programme will graduate in 2019.

The primary objective of the newly introduced FLEX format is to offer students the best
possible opportunity to combine a study program with professional and personal
responsibilities. Regarding the number and distribution of face-to-face lessons over the 14-
week semester, compatibility with a distant place of residence was the guiding principle, e.g.,
how many overnight stays away from home would be acceptable for potential students. At the
same time, regular face-to-face sessions encourage reflection on the course content developed
during the online phases. As a result of these considerations, on-site classroom teaching for
FLEX was reduced by about half compared with the part-time programme and replaced with
online sessions every three weeks. This means that FLEX students attend the campus every
three weeks for two days and the interjacent self-study phase allows them to learn flexibly
concerning time and place, and to follow their preferred learning path. The selected 49% face-
to-face time corresponds with the current state of empirical knowledge regarding blended
learning, namely that with an online ratio of between one third and one half, learning success
is higher than for blended learning with a smaller online proportion (Owston & York, 2018).

After the time structure for the new course of study had been determined, the transition to
the flexible learning format was carried out at course level. In so-called scripting workshops,
the courses were redesigned according to a defined process using a specially developed
didactic visualization language. In the online self-study phase, web-based technologies such as
LMS Moodle and other tools are used, and the information is provided in digital form, mainly
using learning videos produced in-house. Lecturers create videos for their courses because it
is crucial that the content is presented at the appropriate student skill level to enable an exact
fit of the self-study phase and the face-to-face phase. A new studio was set up to produce
high-quality educational videos, and lecturers receive technical and didactical support. So as
not to leave the students alone with an abundance of online learning resources, they are
provided with a task plan as guidance for each self-study phase, especially for the assessment

Connecting through Educational Technology - EDEN Annual Conference Proceedings, 2019, Bruges 3
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level of the curriculum. With regard to the dimensions of flexible learning according to Chen
(2003), the FLEX format offers greater flexibility in terms of time, place, pace, learning style,
and learning path than the conventional study format, but not in terms of assessment and
content, which are identical in the FLEX and conventional study formats. As a result, FLEX
students take the same examinations at the same time as students in both the full-time and
part-time programmes, which allows for a comparison of the exam results with high empirical
significance.

Research Design and Methodology

The research design consists of the first two cohorts of the experimental group FLEX (cohort
15, N = 28; cohort 16, N = 28) with students attending all courses in the new FLEX format and
the corresponding cohorts of the control group PT (cohort 15, N = 100; cohort 16, N = 117).
All the students were from the first-year intake, and eligibility requirements, lecture content,
exam questions, and grading scale were identical for all students in all courses. For the
assessment level (the first three semesters), an analysis was conducted to determine how the
students evaluated the learning environment and to what extent the results of the end-of-
semester examinations of the experimental and control groups differed from one another. An
initial survey was conducted to determine student profiles in order to assess whether
deviations in the examination results were primarily due to the learning format or because a
cohort was different in some other way. The research design was tightly controlled for a field
study in an educational area, firstly because the framework conditions were comparable
owing to the same learning objectives and identical assessment and, secondly, because the
presence of a control group ensured a quasi-experimental design (see also Fraenkel, Wallen,
& Hyun, 2015).

Analysis of the student profiles in the initial survey showed that most students in the FLEX
programme came from the greater Zurich area, with the proportion of students coming from
outside being higher in the FLEX programme than in the part-time format. As far as
professional employment was concerned, almost all part-time students and all FLEX students
were employed, with a high average level of employment of 70% (PT) and 79% (FLEX)
respectively. Employers tended to support FLEX students by providing a high degree of
flexibility in working hours. For example, students were allowed to reduce their working
hours during the semester for exam preparation and to work more during the semester
breaks. However, no working time could be used for studying. The results concerning the
affinity to teamwork were also interesting. FLEX students saw fewer opportunities to learn
from others than part-time students and preferred to spend more time learning alone. FLEX
students differed significantly from part-time students in terms of teamwork affinity
(p =0.01). Regarding ICT literacy, the results showed that both part-time and FLEX students
felt secure or very secure when using computers, software, or the Internet. However, FLEX
students rated their ICT competence across all items significantly better (p = 0.00) than part-
time students.
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Results

Student Perceptions

At the SML, standardized student evaluations at course level are carried out at the end of each
semester, when indicators such as course structure, teaching, or content quality are assessed.
With an average of 3.18 across all FLEX fall semester 2015 and 2016 courses (on a 4-level
scale, with 4 being the highest value), the global indicator, in which all factors are combined,
showed very similar values to PT (3.20). However, at course level, there were considerable
variations between the years and study formats. It is, therefore, difficult to assess the
acceptance of the new study format based on the results of the student evaluation since year-
specific characteristics (e.g., changes in lecturers) may have a strong influence. Together with
the qualitative feedback from FLEX students in both years, however, it can be concluded that
students generally accepted the FLEX format.

The survey also proved that the investment in setting up a video studio for the production of
short learning videos was perceived as very positive. “Watching learning videos” was
described by all students in all FLEX cohorts as the most beneficial activity for learning (see
Cohort 15 in Figure 1).

Of course, there are also difficulties in learning in the FLEX format, reflecting problems
described in the literature (Samarawickrema, 2005). These lie mainly in self-motivation and
also time management: “time management and finding time for self-study” (22_160115), or
in the combination of both: “in the beginning, I learned more, and now I postpone it more
and more” (18_160215). One student emphasizes the difficulties of the FLEX format with
comprehension problems: “Very complex topics are difficult; you can’t ask the questions face
to face” (17_160216). It seems that offering regular asynchronous and synchronous
discussions in forums and online meetings cannot completely replace face-to-face sessions.
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To what extent are the following activities favorable for your learning?

Extremely

Fairly

Moderately
Barely
Not at all

Watching Reading Doing tests ~ Solving case studies Doing exercices Exchange in forums
instructional videos  instructional texts

m15Fall ®m16 Spring =16 Fall

Figure 1. Effectiveness of different learning activities assessed by cohort FLEX 15 (n=16).

Learning Effectiveness

The following Tables 1 and 2 list the exam results of Cohort 15 (beginning in Fall Semester
2015) and Cohort 16 (beginning in Fall Semester 2016) for the assessment level (Semesters 1-
3). The exam results of the FLEX students (FLEX) are compared with those of the BF students
from the part-time programme (PT). Assessment is identical in all courses and the exams are
not corrected by the lecturer of the respective class but by an independent pool of lecturers. In
“Business Management Skills” a group project paper is graded by the class teacher. Due to the
lower reliability of the assessment, this course is not included in the comparison. The FLEX
and PT samples are independent, and the sample size and histograms of the test results do not
indicate a violation of the requirements of normal distribution and uniformity of variance.

Table 1: Statistical Analysis of Course Grades FLEX and PT Assessment Level, Cohort 15

FLEX format (FLEX) Part-time format (PT)

Courses (Semester) N M SD N M SD d p

Business Administration (1) 27 424 053 93 417 0.67 012 0.60
Mathematics 1 (1) 27 419 090 92 4.1 0.76 0.10 0.66
Business Law (1) 28 423 088 92 415 090 0.10 0.66
Marketing (1) 28 418 056 94 4.9 050 -0.22 0.31
Mathematics 2 (2) 21 431 073 81 4.23 0.83 0.09 0.71
Business English 1 (2) 18 450 064 83 433 073 024 035
Financial Accounting (2) 20 408 078 79 425 0.79 -0.22 0.39
Strategy (3) 21 483 053 78 482 068 0.02 094
Communication (3) 20 420 066 76 @ 4.11 065 0.15 0.56
Microeconomics (3) 21 371 073 74 374 0.76 -0.04 0.88
Business English 2 (3) 19 458 051 75 443 060 0.26 0.31

Note: * a = 0.05 (two-tailed)
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The results for Cohort 15 (see Table 1) show that the mean values differ only slightly. The
direction is indicated by the effect size (Cohen’s d); in 8 of the 11 courses examined, the mean
values of the FLEX cohort are higher than those of the PT students (positive sign, range of
marks from 1-6, where 6 is the best performance, and all grades below 4 are unsatisfactory).
The results of the t-test do not show any significant differences in the exam results between
FLEX and PT students. At this point, it should be mentioned that this outcome is not a proof
of equivalence. In general, a non-significant result cannot be clear proof of the correctness of
a null hypothesis (Schmidt & Hunter, 1997).

To consider a possible bias at the entry competence level of the first FLEX cohort, the exam
results of the second year (Cohort 16) were also analysed (see Table 2). Cohort 16 of the FLEX
format also has higher mean values than the control group of PT students (in 8 out of 11
courses). For the three courses “Business Law” (#(139) =2.23, p =0.028, with effect size
Cohen’s d =0.47), “Business English 17 (#(117) = 2.04, p = 0.044, d =0.47), and “Business
English 2” (#(110) = 2.07, p = 0.041, d = 0.48) significant differences can be observed. FLEX
students achieved significantly better exam results in these courses compared with PT
students.

In summary, it can be concluded that students in the assessment level of the FLEX format
achieve exam results equivalent to students in the part-time format.

Table 2: Statistical Analysis of Course Grades FLEX and PT Assessment Level, Cohort 16

FLEX format (FLEX) Part-time format (PT)

Courses (Semester) N M SD N M SD d p

Business Administration (1) 28 423 074 117 425 070 -0.03 0.89
Mathematics 1 (1) 28 404 082 108 379 079 031 0.14
Business Law (1) 28 434 072 113 398 0.78 047 0.03*
Marketing (1) 28 414 054 110 420 067 -0.09 0.68
Mathematics 2 (2) 23 398 0.70 96 368 1.02 031 0.18
Business English 1 (2) 24 471 078 95 431 087 047 0.04*
Financial Accounting (2) 22 450 0.67 91 426 092 028 0.25
Strategy (3) 23 470 042 90 441 0.67 045 0.06
Communication (3) 22 414 047 90 4,01 0.67 021 0.39
Microeconomics (3) 22 407 054 87 408 097 -0.01 0.95
Business English 2 (3) 23 459 056 89 424 076 048 0.04*

Note: * a = 0.05 (two-tailed)

Discussion

The ZHAW School of Management and Law is currently transforming an entire study
programme into a flexible learning format with the aim of providing more flexibility in terms
of time and location. In the blended learning study programme Banking & Finance FLEX, on-
site teaching has been reduced by about half and replaced by three-week online phases. The
FLEX results confirm previous findings regarding blended learning (see, e.g., Bernard et al.,
2014; Means etal., 2013; Vo etal,, 2017) which show that students in blended learning
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courses produce at least equivalent or even slightly better exam results compared with
students in face-to-face courses. However, a selection bias in the selection of the study format,
i.e., that systematically high-performing students opt for the FLEX programme, cannot be
ruled out and must be examined more closely in future research.

Since, in addition to student performance, student satisfaction is also high, it can be
concluded that the implementation of the FLEX programme has succeeded in creating an
effective learning environment and a satisfactory learning mode for students. This is almost
certainly due to the relatively high investment made to meet the requirements of a successful
change. Initially, a strategy and vision were formulated, and the transformation was
materially and technically supported, including substantial investment in the technical
infrastructure.

The FLEX format makes it easier to combine work and study. This is demonstrated by very
high employment levels among FLEX students. According to feedback from lecturers and
students, this means that learning time and thus the learning activities are concentrated in the
time immediately before examinations. FLEX students say they want even more time
flexibility in their learning process, i.e., they are provided with as many learning resources as
possible without time restrictions or formal conditions and that they can freely decide when
they want to learn and with what for optimal exam preparation. Lecturers, on the other hand,
have difficulty with this “learning-to-the-test behaviour” and sometimes criticize a lack of
commitment to learning and insufficient attendance. Some lecturers would like to have more
control, such as being able to set compulsory assignments or tests. Other lecturers view their
courses more as a learning opportunity and would like to let students decide how to use it.
Therefore, in the future, the presence of students in the face-to-face and online phases should
be examined more closely. It needs to be clarified what significance this has for the learning
success (Schulmeister, 2017) and how students can be best supported with appropriate
incentives and measures (or their combination) to activate learning processes in a flexible
study programme.
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Introduction

Digital reality (augmented and virtual reality and other immersive multimedia experiences)
have brought about new forms of engagement in a variety of industries in recent years as
advances in mobile technologies have raised awareness and usage of these technologies. VR
provides a computer-generated simulation of a three-dimensional environment, which seems
very real to the person experiencing it. By wearing a special headset or goggles, the user
achieves a state of awareness of being present in that virtual environment. Some headsets such
as those manufactured by Microsoft, HTC and Oculus offer high-resolution displays to
provide immersive experiences for their users. Inexpensive VR viewers require users to insert
their smartphones into the viewers to experience VR content.

In an immersive learning environment, “the learner is promoted from an observer of the
synthetic world to one of its inhabitants. Immersion promises learners new access to
experience.” (Jacobson, 2018). The use of augmented and virtual reality technologies has
increased the popularity and accessibility of immersive learning environments across the
curriculum.

Stewart and Dansie conclude that “immersive media is the future of teaching” (Stewart &
Dansie, 2018) including AR and VR among other new media technologies. Immersive
technologies enable students to experience effective intercultural collaboration. Computer-
based video and serious games have been found to help learners acquire cultural proficiency.
(Fulmore, 2015; Johnson, 2009) As universities continue to incorporate themes of
globalization in their curricula, the ability to collaborate and communicate internationally
becomes increasingly relevant.

This paper describes the results of TalkTech 2018(TalkTech: An Exploration of Technology,
Digital Media, and Culture across Continents, 2019), a learning collaborative study, which
since 2008, has paired students at universities in the United State and in Romania, to research
and discuss current technologies. The earliest TalkTech projects required students to use
what then, were new online tools for collaboration and communication; recordings of those
conversations were the deliverables for the project. As student familiarity with online
collaboration and communication tools (and the tools, themselves, evolved) the project
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became more complex. Now the tools (often Skype, Facebook Messenger, Google docs and
email) that facilitate and enable collaboration and communication in the global economy
enable students today to complete projects and create deliverables that are much more
complex than what their peers might have produced in earlier years of the TalkTech project.
Since 2017, the students have applied their knowledge and digital skills to create and share
digital reality content (Andone & Frydenberg, 2019; Frydenberg & Andone, 2018b; 2018a)
that conveys cultural landmarks in each other’s home countries. Students must choose
appropriate tools to communicate with their partners and manage the project.

TalkTech 2018

Globalization means that we will be increasingly connecting with diverse individuals even if
we stay at home (Yook & Turner, 2018; p.380). The TalkTech project adds a global
perspective to the digital and information literacy curriculum by pairing students Bentley
University enrolled in IT 101, introduction to information technology, with fourth-year
students at University Politehnica of Timisoara (UPT) enrolled in a Technology of
Multimedia course to explore uses of virtual reality. Each team determines how to
communicate using web-based collaboration and communication tools, as they create VR
experiences for their partners that present locations of cultural interest in their home cities.
Locations for TalkTech 2018 included bus or train stations, places of worship, coffee shops,
museum exhibits, historic buildings, outdoor markets, public squares, historical statues,
sporting venues, and retail establishments. Students navigate the challenges of no in-person
meetings and significant time differences as they. work together for 8 weeks during the Fall
2018 semester to complete the project. At the end of the semester, students share their VR
scenes with their partners, and then discuss cultural similarities and differences during a
video call.

Rather than using readily available VR content, students create their own immersive learning
environments for their international partners, developing their own VR scenes using called
CoSpaces EDU (cospaces.edu). The process of researching a cultural landmark, creating and
communicating that experience in a VR scene, consuming similar content created by
international partners, discussing similarities and differences requires students to interact
globally as they them to interact with and fuse digital content, images, and information into a
tangible product that provides evidence of their learning and proclivity with digital reality
technologies Team members write blog posts in which they reflect on their own experiences
as members of an international team, and how they and their group worked through
problems and challenges. Students also created Augmented Reality (AR) content to share
information about their landmarks and locations using a variety of AR apps such as ROAR,
Blippar, and HP Reveal. The TalkTech project requires students to apply their digital skills as
they become creators of deeply engaging digital reality content.

To evaluate the students’ work for a course grade, both instructors graded each group’s
project separately. They considered technologies used, evidence of documentation of the
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group’s process, and creativity and complexity of the VR scenes created. The instructors
shared their evaluations with each other, and then determined final grades for their own
students. Each instructor made a virtual appearance by Skype to introduce the project at the
beginning, and to debrief with students at the end of the project. Due to a coincidence in class
meeting times and the time zone difference, two groups were able to present their projects
together over Skype to a joined classroom of both American and Romanian students.

Students from both universities had previous experience using the web, collaboration tools,
and mobile devices. The Romanian students were mostly in the age group of 21-23, while the
American students were all aged 17-20. Recognizing differences in age, academic interests
and backgrounds, and technical abilities, the authors created a project that would be
accessible and meaningful to this diverse student population and see these differences as
representative of those found in today’s global workforce.

The authors studied how collaboratively creating and sharing VR artefacts enables students to
better appreciate the possibilities for VR in many settings and encourages the development of
new digital and computational thinking skills. Students, in the process, have a glimpse of the
culture of their international partners.

The CoSpaces EDU Platform

When designing a VR immersive experience with CoSpaces EDU, students incorporate three-
dimensional objects from the platform’s library, such as avatars, everyday objects (such as
trees, animals, tables and chairs), and background scenes. They personalize the environment
by uploading a 360-degree photo created with a 360-degree camera or smartphone app.
Students turn their digital images into digital stories by adding animations and interactivity
using a visual programming language called CoBlocks. After designing, developing, and
coding their virtual worlds with the CoSpaces web application, students can explore their
virtual worlds on their mobile devices using the CoSpaces EDU mobile app, available for
Android and iOS devices. Through the mobile app, students can visit their virtual worlds by
placing their smartphones into a Google Cardboard headset or similar VR viewer, creating a
fully immersive experience. They share their VR worlds in blogposts or webpages by
providing a link or a QR code.

As an example, one group created a VR experience comparing Starbucks coffee shops in
Boston and Timisoara. Clicking an animated avatar in a 360-degree photo outside of the store
(Figure 1a) transports the visitor inside the shop, where they can witness a dialogue between
two customers discussing their beverage choices and spin the scene around to see the décor
and environment of the shop. Clicking the Christmas Tree avatar in the Boston shop (Figure
1b) teleports the viewer to the Timisoara shop, and clicking the Starbucks logo in the
Timisoara shop returns the visitor to Boston, creating an almost seamless experience. Figure 1
shows how the VR experience appears in a browser, and on a mobile device to be inserted
into a Google Cardboard VR viewer.
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Students use the CoBlocks visual programming tool (Figure 3) within the CoSpaces app to
give realistic actions such as walking, turning, or gesturing to their avatars, and display
conversation bubbles to create a dialogue between them. Simple Turtle Geometry commands
carry out the animations. Advanced students can use JavaScript to interact with the avatars
and create their scenes.
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Figure 3. Creating and Animating a VR Scene using CoBlocks

TalkTech 2018 Survey Results

During the fall 2018 semester, 30 Bentley and 31 UPT students participated in the project. All
had prior experience with using mobile phones, text messages, search engines, and online
chat tools. Students from both countries cited Facebook messenger as the most popular tool
of choice for their group communications, with email the second most popular method of
communication. Most groups spoke live at least twice during the project, relying on email,
text, and mobile communications to arrange next steps of the project.

Even though students were challenged by using new apps and tools and did not always have
the tech skills needed to apply them, all students completed the project successfully. They
relied on their team members, the Internet, and their instructors for additional information
and guidance when necessary.

Familiarity with VR

Figure 4 shows that most students were not familiar with tools for creating or consuming
immersive content prior to this project. None had used CoSpaces EDU prior to this project.
Bentley students, most of whom had no prior coding experience, were offered a one-hour
optional training session by a former TalkTech project participant, to learn basic techniques
to set up animations using CoBlocks. The UPT students, most of whom had prior coding
experience, learned to use CoSpaces on their own.

Several students, when asked about the most important skill learned from a technology
perspective, commented, that they “learned how to create” digital reality environments. The
experience showed the importance of coding

“I learned that it is crucial to understand basic coding languages and
functions in order to be able to apply it to create a VR experience.”

and that tools for developing such experiences are evolving.
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“From a technology point of view, I learned more about AR and VR and that
it really isn’t terrible to create either platform. I also learned that the
technology is still in development, and the viewers can be very touchy and
unresponsive.”

Students also shared sentiments that

“it is simple nowadays to create AR or VR using the appropriate tools.”

Prior Familiarity with Immersive Tools
60
40

20

Augmented Reality Creation Tools  Virtual Reality Creation Tools

M Never | know about Sometimes Often
Figure 4. Prior Familiarity with Immersive Media Creation Tools
Said one student,

“This project was really eye opening to the power and convenience behind the
rising technologies of virtual reality and augmented reality. It was, to an
extent, a learning curve to do some of the aspects of this project. Personally, I
never really used AR or VR except for Pokémon Go when it was popular and
never would have thought that I would need to create anything similar.
Creating the VR was interesting because on the CoSpaces application it was
unlike an interface I have used before. It was not difficult nor confusing, it was
just different in that it was a three-dimensional space we had to interact with
and manipulate. This shows using VR is more suitable for creating more of an
experience of an entire space to be more interactive and more exploratory.”

Cultural Awareness through Shared VR Experiences
When asked, “how did this project help you experience the culture of your international

partners, and did AR or VR have an impact on this?” American students said:

“This project allowed us to talk with others from completely different cultures.
The VR made us feel like would it would be like it was in Romania.”

“The AR and VR helped reveal the architecture of Romania and how it is less
commercial in layout.”
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“The VR definitely impacted my experience of the culture of my international
partners because it showed me the similarities and differences that existed as
well as how their history impacted the creation of their chosen place”.

“The VR allowed us to see an important public square in Romania as though
we were actually there.”

Romanian students remarked:
“I got an idea about the way they live there. The VR helped a lot in this sense.”

“The VR gave us a snapshot of their culture and had a bigger impact for me.
We were able to see what a local marketplace looks like for them and were
able to see that things are not extremely different between the US and
Romania.”

Students from both universities cited difficulties in communication as a reason for not
learning about each other’s culture. One remarked,

“The VR certainly helped me [see places in Romania], but I didn’t think I
truly experienced their culture.”

Another said,

“We just got to see some places from their place through AR and VR. There
was not an impact about their culture.”

Many students noted the similarities between cultural landmarks in both countries as a result
of viewing each other’s immersive experiences.

Of the 30 responses from students at each school, the majority from Romanian students
(23/30) were positive about the use of VR on understanding culture of their American
partners, and 16/30 responses from American students expressed positive sentiments about
using VR to experience the culture of their Romanian partners.

Another student reflected,

“From watching the VR experience we created, I learned that we honestly
have everything at our fingertips when it comes to technology. I was able to
experience the sights of Timisoara from 4,000 miles away. This added to my
learning experience because it felt like what I was doing would be applicable.
It wasn’t just memorizing data, it was interacting with people across the
world, building a space that captured both of our perspectives, and learning
how people can think about the same concept in many ways.”
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Effective Tools

Students from both universities considered the tools that were most effective for them to
learn about the culture of their partners. They evaluated their learning through real time voice
or video conversations, and by viewing or watching a video of the augmented and virtual
reality scenes their partners created (see Figure 5.).

| learned about my partner's culture by ...

[ ]
USA trying or watching a video of their VR scene  m—
I
USA trying or wathing a video of their AR scene  =—
L
USA speaking with them online = — e -
0 5 10 15 20 25 30 35
m Strongly Disagree Disagree Somewhat disagree
Neither agree nor disagree B Somewhat agree B Agree

M Strongly agree
Figure 5. How Students Learned Most About Their International Partner’s Culture

Results show that for both the American and Romanian students, both groups agreed or
strongly agreed that viewing their partners’ VR scenes on their laptops or in a cardboard
headset was, the most effective way for them to experience their partner’s culture. AR was
next, and real time conversations scored the least favourable. This could be because most real
time conversations were spent planning the project rather than discussing cultural differences
or similarities.

Summary and Conclusions

The TalkTech 2018 project presents a learning scenario where students interact as members
of international teams to create and exchange VR scenes that share aspects of local culture
and landmarks. Most students agree that their participation in the TalkTech project taught
them about culture, collaboration, working on international teams, and the tools to carry out
these tasks. They saw the promise of digital reality technologies in education and in business.

Students also learned that creating, sharing, and exploring VR scenes can change how they
experience virtual worlds, as well as how they apply their knowledge gained in those virtual
worlds, to the real world. By creating, sharing, and experiencing immersive VR scenes, results
suggest that student’s use of VR has a favourable impact on their understanding and
appreciation of the culture of their international partners.
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HUMAN CAPITAL IN ONLINE HIGHER EDUCATION SETTINGS: A
SOCIO-EDUCATIVE PERSPECTIVE APPLIED TO GRADUATES OF
AN ONLINE UNIVERSITY

Riccardo Valente, Albert Sdanchez Gelabert, Josep Ma Duart, Universitat Oberta de Catalunya,
Spain

Introduction

In recent decades, a series of changes has shaped a model for universities backing new ways of
understanding education and educational institutions in our societies. The appearance of
completely online universities and traditional university departments offering online
programmes, openly and en masse, bear witness to this. All these changes are an opportunity
to rethink the role and function of universities in our increasingly interconnected and global
societies. In what follows, we propose our contribution to this debate by focusing on the
specific case of the “Universitat Oberta de Catalunya” (UOC), an online university of the
Spanish educational system.

The use of technology - particularly the internet - has led to a process of expansion in
education and fostered access to higher education for groups historically underrepresented:
the working class, older people, ethnic minorities, women with family responsibilities, people
with disabilities, etc. The importance of this process of expansion lies in the impacts and
benefits of the university and of the increased educational level of the population feeding back
to a broad raft of dimensions, at both individual and social levels, and transcending purely
economic impacts (Brennan, Durazzi, & Tanguy, 2013; McMahon, 2010). As noted in a
recent study published by Valero and Van Reenen (2016), the economic impact of higher
education is not restricted to the investment in personnel and students, but must also be
interpreted on the basis of the increase in human capital and a greater propensity for pro-
democratic attitudes. More generally, in recent decades, the need to broaden the scope of
economic analyses by including elements can help define (and potentially quantify) the social
benefits of higher education has received increasing acceptance. In 2017, for example, a report
published by the 22 institutions comprising the “League of European Research Universities”
(LERU, 2017; p.7) highlighted “the rising demand for universities to explicitly demonstrate
(consideration of) societal impact”. Against this backdrop, new challenges are being added to
universities’ classic functions. According to Zgaga (2009), for example, the contemporary
model of the university as an institution is characterised by its social dimension: in other
words, by its links with the community and the notion of citizenship as core elements. This
model involves the incorporation of a broader vision of the benefits of higher education for
both students and society at large. Accordingly, this framework requires a wider-ranging

19



Human Capital in Online Higher Education Settings: A Socio-Educative Perspective Applied to
Graduates of an Online University
Riccardo Valente et al.

analysis to evaluate the impact of education beyond the development of knowledge and
strictly professional skills.

The Concept of Human Capital

As Teixeira (2014) notes in his review of Becker’s work (1964), the idea that education
provides social and economic benefits is not new. Nevertheless, it was only from the 1950s
that this supposition became consolidated within the framework of a consistent line of
research. In a period of post-war reconstruction, education began to be interpreted as a key
resource with a view to the need to boost economic recovery, as can be seen from the
proliferation of studies on the matter (Fisher, 1946; Harrod, 1943). It was Becker (1964), in
his book “Human Capital”, who systematised these prior works and gave structure to one of
the first theories on education’s impact upon society. According to this author’s definition,
human capital can be defined as “activities that influence future monetary and psychic
income by increasing resources in people” (Becker, 1993; p.11). According to this standpoint,
the chief role of educational institutions is associated with their contribution to increasing the
level of learning, which, in turn, creates an (economic) impact that affects society as a whole.

Since the publication of “Human Capital” in 1964, most studies on education’s impact on
society have focused on its ability to create benefits for the economy in terms of productive
knowledge-based resources. With regard to higher education, the conclusions of previous
literature indicate that the combination of education and training offered by universities
fosters a series of benefits in terms of students’ greater employability and the quality of their
jobs (Blundell, Dearden, Goodman, & Reed, 1997), or higher salaries (Carnoy et al., 2012),
which, in the end, has an impact upon the economy as a whole via final consumption
expenditure.

Turning to the specific case of this study and the specific features of online universities,
impact studies note, firstly, the flexibility of the courses offered and the benefits in terms of
accessibility for certain groups (adults with family responsibilities, full-time workers, the
disabled, etc.) (UNESCO, 2002). Additionally, given their characteristics, these students’
profiles differ from those of their fellow-students at face-to-face universities with regard to
their motivations. As shown by the results of the IDEAL project (2013-2015), carried out
across five European counties (Germany, Finland, Greece, Hungary and the United
Kingdom), the main factors influencing the choice of online university are associated with the
aspiration to improve theoretical knowledge, career consolidation and improving future
employment prospects.

On the other hand, with his concept of “externalities”, McMahon (2009) is regarded as
making the first attempt to formulate a theory specifically designed to estimate the spillover
effects of (higher) education on society as a whole. Externalities are social benefits spilling
over into society and future generations, as the result of the mediating role of the human
capital transmitted by universities to their students. Additionally, this author’s work points to
a difference between private benefits, in terms of the monetisation of the skills acquired when
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studying, and the social benefits, such as the fostering of democratic attitudes, and greater
awareness of civic engagement which, although indirect, have a substantial impact on a social
level. From this author’s perspective, then, higher education is a “public asset” in that it
contributes to a better quality of life. Other research has provided evidence regarding the role
of education in developing active citizenship, i.e., the learning of participatory attitudes, social
justice values, citizenship values, and cognition about democratic institutions (Hoskins,
D’Hombres, & Campbell, 2008). Within the context of Catalonia, studies show the same
patterns, with the population with higher education levels showing greater participation,
political engagement and volunteering, as well as individual electoral participation and
likelihood of voting (Soler-i-Marti, 2011). In this same regard, Anduiza, Cantijoch, and
Gallego (2009) note the importance of the level of education with regard to new forms of
participation in online contexts and to the differences in forms of participation, be they
institutional or extra-institutional (protests, political consumption or expressive
participation). Nevertheless, it should be noted that although these democratic externalities
are associated with a higher level of education, the relationship is not linear. In the exclusive
case of university students and their participation in the institution’s bodies, there are
differences depending upon the type of university. Specifically, online university students
place less importance on the different forms of participation than their peers in face-to-face
ones (Laker, Naval, & Mrnjaus, 2014).

Objectives

The analysis that follows is based upon a multidimensional definition of human capital that is
not limited to the creation of added value or increased salaries arising from a boost in skills
prized on the job market. Instead, the objective consists in testing a construct oriented
towards an updated definition of human capital (Becker, 1964) that could encompass the spill
over effects upon society as a whole (McMahon, 2009). Additionally, given the specificities of
the case study (an online university), particular emphasis has been placed on the role of
higher education in fostering an improvement in digital skills and a consolidation of career
prospects. To empirically test the proposed theoretical model, confirmatory factor analysis
was performed. Based on the outputs of the factor structure, a series of ad hoc nonparametric
tests were implemented to check for the existence of potential differences based on the
characteristics of the graduates.

Methodological Approach

The data collection method (a questionnaire) is the result of a process of updating an earlier
version used in a study published in 2009 by Carnoy et al. (2012) and designed to identify
potential salary increases and/or improvements in job quality for former students. This
updated version includes a series of items for which students assess the benefits on digital skill
levels and in the social sphere (greater social responsibility, greater participation, etc.) derived
from their enrolment at the UOC. The construct labelled human capital involved four latent
factors:
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Firstly, learning, which represents a classic dimension of a university’s role in society.
To measure the impact in terms of learning, we included a raft of questions by means
of which respondents could score on a scale from 1 (no impact) to 5 (maximum
impact) the UOC’s role in the transference of new concepts, personal development
(self-affirmation, self-discipline, etc.) and the incorporation of an interdisciplinary and
crosscutting vision.

Secondly, socio-political awareness: defined as the development of pro-social attitudes
promoting participation in society. Respondents were asked to specify their degree of
agreement with three statements of the role of their studies at the UOC in establishing
a greater social engagement, civic and social responsibility and political participation.
The measurement scale consisted of five points, with low values indicating positions of
disagreement and higher values, greater agreement.

Thirdly, digital skills, which constitute a particular aspect of academic contexts in
which activities are performed in virtual and online environments. Account was taken
of a list of five online skills: the search for and access to information on the Internet,
task planning in virtual environments, the creation of digital content in different
formats, the ability to guarantee one’s own online security and personal data
protection, and the identification and resolution of technical problems. The question
included in the survey was as follows: “Thinking of before and after your entry into the
UOC, we would ask you to rate from 1 to 5, where 1 is a novice level and 5 an expert
level, your user level with regard to the digital skills listed below”. Formulated in this
way, the question permitted the quantification of potential improvements in digital
skills by calculating the difference between the initial level and that after obtaining the
qualification.

Lastly, we included a focus on career consolidation and the impact upon employment.
Respondents were asked to self-assess the impact of their studies at the UOC in terms
of the incorporation of new concepts that were useful in the workplace and of
improvements in working conditions, on a scale from 1 to 5 (no impact vs. maximum
impact).

Table 1: Description of data

Dimensions Variables Mean SD
Incorporation of new concepts 3.92 1.047
Learning Self-affirmation and self-discipline 3.76 1.164
Interdisciplinary and crosscutting vision 3.53 1.189
Socio-political Social engag'efnent 237 1.224
awareness Political participation 242 1.214
Civic and social responsibility 2.62 1.229
Search for and access to information on the internet 1.15 1.138
Task planning in virtual environments 1.42 1.190
Digital skills Digital content creation 1.07 1.054
Online security 72 2991
Problem solving .80 .955
Career Improving my working conditions 232 1.365
consolidation Practical job-related knowledge 3.12 1.330
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Instrument Validation and Survey Administration

After conclusion of the design phase, the questionnaire was subjected to expert validation.
Subsequently, a pilot test was implemented for nine days between 25 September and 3
October 2018, involving a sample of 150 subjects. The final version of the survey was
administered online. Potential participants were contacted in advance by email, informing
them of the study’s nature and objectives. The email included a link to access the consent
form for processing personal data. Respondents’” explicit consent was sine qua non for their
participation in the survey. The web platform used to administer the survey was Qualtrics
(www.qualtrics.com). Emails were sent on 22 October, 2018, at 12:00, and the survey was
closed at the same time on 9 November, 2018. A reminder was sent on 29 October.

Statistical Processing of the Data

Initially, we analysed the basic characteristics of the available data (frequency distribution,
contingency tables and percentages). Subsequently, we opted for confirmatory factor analysis,
as it was regarded as the most suitable technique for proposing a statistically validated
conceptualisation of the possible increases in human capital among the UOC’s graduates. To
examine the reliability and internal consistency of the components, the coefficients of the
composite reliability index were calculated, as was the average variance extracted. Based on
the results of the confirmatory factor analysis, a “self-estimated human capital index” was
calculated on the basis of the weighted sum of the factor scores making up the factor
structure. The factor scores were used to implement the nonparametric tests Kruskal-Wallis
and Mann-Whitney U, depending upon the type of variable to be analysed (ordinal or
dichotomous, respectively). Interpretation of the tests’ p values permitted verification of the
potential existence of statistically significant differences based on demographic features (sex
and age), the state of psycho-physical health, the number of years since graduation and the
level of the studies completed (undergraduate or postgraduate) by alumni.

Results

Description of the Sample

The 18 days of data collection meant it was possible to reach a sample size of 2,869 subjects,
55% of whom were women and 45% men. The average age of respondents was 44. With
regard to nationality, 93% were Spanish. 70% of the sample was resident in Catalonia, 22% in
another Spanish Autonomous Community and 8% from outside Spain. Two-thirds of
respondents lived with a partner at the time of entering the UOC, whether with children
(32%) or without (31%). The third-most common family situation, in decreasing order, was
childless singles, at 29%, as well as 1.4% single parents. Less frequent were those separated
(5.6%) or widowed (0.5%), or with a status other than the aforementioned (1.5%). In terms of
family background, 8% of fathers and 10% of mothers of UOC graduates have no
qualifications, and 30% and 36%, respectively, only received primary education. These figures
coincide with previous surveys conducted by other bodies (see for example, AQU Catalunya,
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2017) whose conclusions indicate that, in comparison with graduates of other Catalan
universities, those of the UOC come from families with a lower educational level (in terms of
formal education). 91% of respondents were working when they entered the UOC. The
remaining 9% stated they were unemployed (5.3%), retired (0.7%) or in another unspecified
situation (3%). Additionally, 54% stated that the studies they followed at the UOC were
associated with their job, against the 46% who declared that they were not. With regard to the
level of the studies, 70% followed an undergraduate course, while the remaining 30% enrolled
for a master’s or a doctorate. On average, respondents had ceased studying at the UOC 2.4
years previously (around 29 months). The graduates making up the sample were
characterised by a certain degree of job stability, as, at the time of the survey, 89% were
working, predominantly in public administration or in the field of information and
communication technology.

Validation of an Updated Construct of Human Capital applied to HE in online
settings

To estimate the factor structure, we chose the weighted least square mean and variance
adjusted (WLSMV) model, which is regarded as the most suitable with categorical variables.
According to the goodness of fit statistics, the model shows a highly satisfactory fit. The x?/df
ratio is 4.9, the comparative fit (CFI) and Tucker-Lewis (TLI) indices showed values above
the cut-off (>.95), while the root mean square error of approximation (RMSEA) stood at
.039. Interpretation of the factor loading values confirms the existence of strong and
statistically significant relations between the variables and factors. Also, the calculations of the
internal reliability index (CR > .60) and the average variance extracted (AVE > .50) support
results pointing to a solid factor structure with good internal consistency. Interpretation of
the model’s standardised coefficients suggests that all the factors make a significant
contribution to the model. Both learning (8 =.87; p <.001) and socio-political awareness
(B=.67; p<.001) contribute significantly. Moreover, the factor associated with skills
fostering career consolidation (8 =.69; p <.001) identifies one of the dimensions peculiar to
the UOC as a professionalising university that attracts the profile of a student/worker whose
motivations for studying are related to the need to improve their working conditions. Lastly,
the results indicate that progress in terms of digital skills (8 =.51; p <.001) has significant
weight in the self-estimation of human capital on the grouping analysed.

Differences Between Profiles

Given the promising results obtained through the implementation of confirmatory factor
analysis, we decided to explore the likelihood of the existence of differences in terms of
perceived impact depending upon the respondents’ characteristics and life conditions. A
preliminary step was to calculate a value that could summarise the proportional contribution
of each factor to the factor structure. To do this, after obtaining the factor scores using the
regression method (regression scores), their proportional value was calculated on the basis of
the 8 value emerging from the outputs of the previous factor analysis. The sum of the
proportional 3 factors for each latent factor provides a final value we have called the “self-
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estimated human capital index”. Two nonparametric tests (Kruskal-Wallis and Mann-
Whitney’s U) were then applied using the following grouping variables: sex, age ranges,
presence or absence of health problems during studies, years since obtaining qualification (as
an ordinal variable), and level of studies completed at the UOC (undergraduate or
postgraduate). Additionally, the variables to be compared were the first-order latent factors
(learning, socio-political awareness, career consolidation and digital skills).

Initially, it is worth highlighting that no statistically significant differences were found
between men and women, with the sole exception of the latent factor identifying the benefits
in terms of career consolidation. In this particular case, the difference is significant (p < .05)
and the mean rank value is greater among men, which points to a greater propensity for this
grouping to consider that their studies have had a positive impact upon their careers. The
same tendency is seen when it comes to comparing respondents stating that they had
experienced health problems during their studies with those that did not. Again, in this case,
the significant difference (p <.01) and the mean rank are greater among those who did not
experience any health problems. In both cases, one could make the hypothesis that the
emphasis on career consolidation depends, to a great extent, on a better and more
consolidated position on the job market for men and for those not suffering from health
problems, compared with women and graduates whose academic performance was negatively
affected by health problems.

Age differences are significant for all analysis levels taken into account. At a first level, it was
noted that self-estimation of impact increased among respondents in the age ranges 36-50
and over 51 (i.e., that adult graduates perceive the greatest benefits). Looking in detail at each
of the first-order latent factors, this tendency is consolidated if one considers, for example,
that the average range values associated with improvements in digital skills and socio-political
awareness are higher in these two age ranges. On the other hand, it is the young who perceive
more benefits in terms of learning (in its more traditional definition as the acquisition and
consolidation of knowledge), and career consolidation, which takes on especial importance
considering that they are at a stage of their lives in which career consolidation is a key factor.

Significant differences also emerge if we consider the number of years that have passed since
obtaining the qualification. In this case, the tendency is unmistakable and in the expected
direction: the more years that have passed since graduation, the more the perception of
benefits diminishes. However, one significant exception was recorded, with regard to the
factor associated with learning. The results indicate that the benefits in this sense become
more tangible with the passing of time (from three years and more after completing the
studies).

Lastly, we explored the differences arising from the level of studies followed. Although no
differences were found in terms of learning, the Mann-Whitney U test shows that the
perceived benefits in digital skills and career consolidation are more evident with master’s
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and PhD students. Additionally, the levels of socio-political awareness are proportionally
greater among postgraduate students.

Conclusions

This paper contributes to literature presenting a statistically validated definition of human
capital including factors associated with learning, civic education, digital skills and career
consolidation. Additionally, it found that the principle means of differentiating between
graduates’ profiles was time-based, in the dual sense of their age and the number of years
since they had obtained their qualification. Specifically, the (perceived) benefits are greater in
age ranges from 36 years and up, backing the intuition regarding the UOC’s contribution to
lifelong learning processes. However, the perceived benefits progressively diminish with an
increase in the number of years that have passed since leaving the university. Lastly, the
impacts in terms of theoretical and/or practical skills valued on the job market are clearer
among respondents who are at a time of their lives in which they have just entered the job
market and need to consolidate their position there.
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Abstract

The paper covers the validation process of the Community of Inquiry (Col) survey in its
Spanish version. This task was undertaken by a group of researchers — the CO-Lab teaching
innovation group - at the Universidad Nacional de Educacién a Distancia (UNED) in 2018,
as a first step in the process of analysing the educational practices in the online courses we
teach. The paper explains the Col model, some studies that have validated the survey in
different languages, and the validation we have developed at UNED. We conclude with a
discussion and future studies we aim to undertake as a follow-up of this project.

Introduction

Between March and December 2018, within the frame of the CO-Lab Teaching Innovation
Group at the Universidad Nacional de Educaciéon a Distancia (UNED), we undertook a
research and teaching innovation project, funded by the Vice-Rectorate for Methodology and
Innovation. The project was focused on the analysis, using the Community of Inquiry (Col)
theoretical model, of the educational practices developed in 25 Bachelor and Master distance
courses in the Faculties of Education and Philosophy, with the aim of making proposals for
improvement based on the analysis. We used the Col survey (Arbaugh et al., 2008), originally
developed in English. Its application in our case required a translation into Spanish and
adaptation to the UNED context. Hence, one of our objectives was to undertake this task and
validate the internal consistency of the Col survey in the Spanish version.

The Community of Inquiry (Col) model

The Community of Inquiry model (Col), based on socio-constructivism, has been widely
used in online education. An educational community of inquiry is a group of individuals who
collaboratively engage in purposeful critical discourse and reflection to construct personal
meaning and confirm mutual understanding (The Community of Inquiry, 2017). Thus, an
online higher education course, a MOOC, etc. can be considered communities of inquiry.

The Community of Inquiry conceptual framework represents a process of creating a deep and
meaningful (collaborative-constructivist) learning experience through the development of
three interdependent elements: social, cognitive and teaching presence (The Community of
Inquiry, 2017), as shown in Figure 1.
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Figure 1: The Community of Inquiry model
(http://www.thecommunityofinquiry.org/content/images/diagram.coi.jpg)

The Col model is composed by 3 interrelated presences:

e Social presence: the ability of learners to project their personal characteristics into the
community of inquiry, thereby presenting themselves as “real people”. It refers to
interaction with peers.

e Cognitive presence: the extent to which the participants are able to construct meaning
through sustained communication. It refers to interaction with content.

e Teaching presence: the design, facilitation, and direction of cognitive and social
processes for the purpose of realising personally meaningful and educational
worthwhile learning outcomes. It refers to interaction with the teachers and/or their
directions.

The key to the model, as one of its authors emphasises (Anderson, 2016), is its simplicity
(since it includes only three large dimensions, but which interact, as shown in Figure 1) and
its ease of use by teachers and researchers.

Validation of the Community of Inquiry (Col) survey

The Col survey is 34-items questionnaire which sought to reflect to what extent the three
dimensions or interdependent presences (teacher, social and cognitive) were perceived by
students in their learning experiences on digital platforms, based on constructivist and
collaborative approaches of the Col model. The survey uses a Likert-type scale.

Previous validation studies

The validation of the Col survey in different contexts of distance learning offers, as a general
result, the verification of the theoretical structure of the instrument, as well as a high
reliability from the point of view of its internal consistency. In table 1 we synthesise the
contributions of the five validation studies we have analysed.
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Table 1: Col survey validation studies
Reference Country and Method Sample Results
language
Arbaugh USA & Canada Construct: analysis 287 postgraduate  Verification of the 3
etal. (2008)  /English of main students in 4 theoretical factors
components universities but identification of a
4™ factor
Swan et al. USA & Canada Construct: analysis 287 postgraduate  Verification of the
(2008) /English of main distance students  theoretical structure
components in 4 universities High reliability
Reliability: internal
consistency
Yu & South Korea / Construct: 995 studentsin a Verification of the
Richardson  Korean exploratory factor  distance university theoretical structure
(2015) analysis High reliability
Reliability: internal
consistency
Kovanovic USA, India, UK&  Construct: 1487 MOOC Verification of the
etal. (2018)  The Netherlands exploratory factor  learners theoretical structure
/ English analysis High reliability
Reliability: internal
consistency
Olpak &Kili¢  Turkey / Turkish  Construct: 1150 students in Verification of the
(2018) exploratory and online coursesin 3  theoretical structure

confirmatory
factor analysis
Reliability: internal
consistency

universities

High reliability

Validation of the Spanish version of the Col survey

The original Col survey is an open resource with a Creative Commons license (CC-BY-SA),
available on the Col website (Garrison, 2011). In accordance with the terms of the license, we
have adapted the questionnaire and, published and distributed the Spanish version with a
similar license, CC-BY-SA, in a journal article (Ballesteros, Gil-Jaurena, & Morentin, 2019).

The Spanish version of the survey we have adapted consists of 34 questions with a Likert
rating scale of 1 to 5 points. Thirteen questions correspond to the teaching presence, nine to
the social presence and twelve to the cognitive presence (similarly to the original survey in
English).

We converted the survey into an online form using Google forms, and distributed it through
25 online courses (Undergraduate and Master level). We collected 162 students’ replies, 75%
of them female students (in accordance with the profile of the students in the Faculty of
Education). The average age was 37 years old. The majority (76.5%) were studying a Bachelor
programme. The validation process is shown in Table 2.
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Table 2: Col survey validation study at UNED

Reference Country and Method Sample Results
language
Ballesteros, Gil- Spain/ Construct: 162 Verification of the
Jaurena, & Morentin Spanish exploratory factor students  theoretical structure
(2019) analysis High reliability

Reliability: internal
consistency

Construct validity was analysed through exploratory factor analysis. The results of the matrix
of rotated factor structure (Table 3) show the achievement of a discrepancy between the
saturations in the first two factors above .50/.20 or .60/.20, that is, a difference of .30-.40,
which indicates the adjustment of the dimensions to the theoretical structure.

In Table 3, we keep the items in Spanish. The English version can be found in the Col
website: https://coi.athabascau.ca/coi-model/coi-survey/

Table 3: Factor structure matrix, Col survey Spanish version
Teaching Social Cognitive
presence presence presence
El profesorado ha comunicado con claridad los .864 215 617
contenidos de la asignatura
El profesorado ha comunicado con claridad los .820 225 670
objetivos de la asignatura
El profesorado ha facilitado instrucciones claras acerca .798 246 626
de cdmo realizar las actividades de aprendizaje
El profesorado ha informado claramente de los plazos 516 236 455
de realizacién y las fechas de entrega de las actividades
El profesorado ha facilitado la identificacién de aspectos .859 342 665
polémicos y diferentes perspectivas en los contenidos
El profesorado ha orientado la actividad del grupo .873 337 .690

facilitando la comprensién de los temas de forma tal

que me ayudd a aclarar mis ideas

El profesorado ha propiciado la implicaciény la .865 365 518
participacion de los/las estudiantes en debates

productivos

El profesorado ha mantenido a los/las estudiantes 921 361 651
centrados en las tareas de forma tal que facilito el

aprendizaje

El profesorado ha animado a los/las estudiantes a .878 275 .607
explorar nuevos conceptos

Las aportaciones del profesorado han promovido el .857 392 537
sentido de pertenencia al grupo

El profesorado ha facilitado que los debates se .897 317 579
enfoquen hacia cuestiones relevantes

El profesorado ha respondido con comentarios que me .860 293 667

ayudaron a entender mis puntos fuertes y débiles en

relacién con los objetivos de la asignatura

El profesorado ha ofrecido respuestas adecuadas .867 255 .609
(feedback) en los momentos oportunos
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Conocer a otros/as compafieros/as hizo que me sintiera .095 655 276
parte del grupo

He podido conocer un poco mas a fondo a algunos/as .105 642 346
de los/las compaferos/as del curso

La comunicacion digital (online) es un medio excelente 137 635 317
para la interaccion social

Me he sentido comodo/a conversando a través de la 489 763 391
plataforma digital

Me he sentido cémodo/a participando en los debates .558 794 481
de la asignatura

Me he sentido cdmodo/a interactuando con los/las 277 .888 321
companeros/as de la asignatura

Me he sentido cobmodo/a manifestando mi desacuerdo .349 874 .389
con otros/as companeros/as en un clima de confianza

He sentido que mi punto de vista era reconocido por 279 825 304
otros/as companeros/as

Los debates en la plataforma me han ayudado a .528 .800 453
desarrollar un espiritu colaborativo

Las problemdticas que se han planteado han 775 .368 834
aumentado mi interés en los temas tratados

Las actividades del curso han despertado mi curiosidad 678 315 .885
Me he sentido motivado/a para explorar cuestiones .720 355 867
relacionadas con los contenidos

He utilizado diversas fuentes de informacién para 411 .300 697
explorar las cuestiones que se plantean en la asignatura

La busqueda de informacién relevante y las ideas .586 375 .869

compartidas durante el curso me han ayudado a
responder cuestiones relacionadas con los contenidos

Los debates en la plataforma me han ayudado a valorar 579 .603 626
perspectivas diversas

La integracion de nueva informacion me ha ayudado a 630 417 .802
responder a las actividades de la asignatura

Las actividades de aprendizaje me han ayudado a 665 302 891
construir explicaciones y soluciones

La reflexion sobre los contenidos y los debates me han 671 415 844

ayudado a comprender los conceptos fundamentales
de la asignatura

Soy capaz de describir formas de contrastar y aplicar los .586 325 761
conocimientos generados en la asignatura

He encontrado soluciones a problemas propios de la .520 449 837
asignatura que pueden aplicarse en la practica

Soy capaz de aplicar el conocimiento generado en la 482 .389 .806

asignatura en mi trabajo o en otras actividades ajenas a
la asignatura
Source: Ballesteros, Gil-Jaurena, and Morentin, 2019

Reliability was analysed from the internal consistency approach, using the Cronbach alpha
statistic. The results show values of 0.921, 0.926 and 0.938 in the teaching, social and cognitive
dimensions, respectively, so we can justify that the Col survey in its Spanish version has a
high level of reliability and can be used as a measuring instrument in other studies.

32 Connecting through Educational Technology - EDEN Annual Conference Proceedings, 2019, Bruges
ISBN 978-615-5511-27-1



Validation of the Community of Inquiry Survey (Spanish Version) at UNED Courses
Inés Gil-Jaurena et al.

Discussion and conclusions

The study of the technical characteristics of the Col survey (Spanish version) supports its use
as an instrument of measurement in educational research. The construct validity through the
exploratory factor analysis allows to identify the teaching, social and cognitive presences,
according to the theoretical basis that sustains the instrument. On the other hand, the results
of the analysis of the internal consistency show a high reliability.

Further analyses are explained in Ballesteros, Gil-Jaurena, and Morentin (2019). Among
them, we highlight the correlation between the 3 factors, which suggests a remarkable
correlation between the teaching and cognitive presences, while the social factor shows a low
correlation with the other two components. These results contrast with the theory on which
the Col survey is based (Figure 1); the Col model indicates an interdependence between the
three factors. This has led us to review the way in which the items are formulated within each
factor in the survey, particularly the social dimension, which additionally is the one that
shows the lowest scores in the courses we have analysed (Gil-Jaurena et al., 2018). The way
the social presence items are stated in the survey poses a self-assessment of the students on
feelings arising in the process of learning, without clearly visualising the role of the teacher.
That is, these social presences related items are closer to an emotional perspective, centred on
the student, than to the social approach promoted by the teacher.

In future studies, we aim to further explore the social dimension, either it happens within or
beyond the virtual platform we use in the courses. Social connection and interactions between
learners and its role in the learning process will be the focus of our next study in the CO-Lab
teaching innovation group at UNED.
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LESSONS FROM TEACHING INNOVATION PROJECTS

Amalia Creus, Mirela Fiori, Inés Cambra, Nadja Gmelch, Universitat Oberta de Catalunya,
Spain

Introduction

Service-learning can be defined as a pedagogical approach that attempts to integrate
community service in the academic curriculum. Through service-learning, students engage in
organised activities designed to meet community needs and, at the same time, enhance their
intellectual, social, and ethical development (Porter Honnet & Poulsen, 1989). The synergy
between learning and civic engagement distinguishes service-learning as an educational
approach that, beyond forming students for particular professional skills, has the goal to
prepare them for practical community-based problem solving. From a methodological point
of view, it places community-improvement and social-engagement in the centre of the
learning process, while reinforcing students’ cross-disciplinary skills, as critical thinking, co-
creation or community building (Billig, Root, & Jesse, 2005).

Previous research suggests that participation in service-learning is associated with positive
outcomes in different areas, among others attitudes toward self, attitudes toward learning,
civic engagement, social skills, and also academic achievement (Blank, 1997; Billig, 2009;
Conway et al., 2009; White, 2001). Studies on the topic also demonstrate significant increases
in students’ interest and commitment to their communities, and significant growing in
leadership and problem solving (Creus & Lalueza, 2011; Giles & Eyler, 1994; Harwood &
Radoff, 2009).

But even though service-learning has been deeply studied and is well recognized as a rich
learning tool in face-to-face higher education, less is known about the challenges related to its
implementation in an e-Learning context. Following this idea, this paper reports on the
process and discusses the preliminary findings of two in-progress innovation projects that
explore service-learning as a pedagogical approach in distance education.

Conceptual background

e-Learning pedagogical models are usually characterised by high flexibility, as a context where
students can self-manage time and places of study, generally following an asynchronous and
previously defined calendar of tasks and assignments. These aspects, which represent an
important asset of e-learning models based on the personalisation of learning itineraries, can
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become problematic when - as happens at service-learning approaches - the learning
experience of students is affected by the unpredictability and the complexity implicit in
connecting the learning process with the times and needs of external agents.

Nevertheless, e-learning can also provide an opportunity to explore new approaches to
service-learning. Approaches that can be distinguished, for instance, by major numbers of
collaborative scenarios or by a potentially widespread interaction between a greater diversity
of actors. In short, an opportunity to break the boundaries of traditional learning settings by
taking advantage of the wide range of possibilities offered by virtual learning environments
based on digital and interactive technologies.

Indeed, several authors have drawn attention to the fact that new digital technologies are
promoting radical changes in learning (Seely Brown & Alder, 2008; Cobo & Moravec, 2011).
This is related to the fact that in our network societies the abundance and dispersion of
information exists alongside the proliferation of personal devices, spaces, and strategies for
the production and dissemination of knowledge that goes beyond educational institutions
(Lalueza & Creus, 2013). From the perspective of professional training, universities face the
challenge of preparing students to succeed in a social and labour environment that is
constantly changing, where employees are becoming increasingly mobile (Sullivan, 1999; Eby
et al., 2003; Baruch, 2003; Briscoe et al., 2006) and where professional success is strongly
linked to the ability to pass through different scenarios, learn continuously, and enhance
professional networks.

Another remarkable aspect is the role that Internet and social media have nowadays as a space
for personal and professional development. As Benson and others remark, graduates who are
starting their professional career are expected to be comfortable with interactions using social
networks and to be proficient in handling electronic media to work in a team, build social
capital and share knowledge (Benson et al., 2010). In fact, looking to the emergence of digital
technologies from this broader perspective, Luther and others state that online creative
collaboration may be one of the most remarkable consequences of the increased access to
information technology. As the same authors argue, examples such as Wikipedia and open-
source software projects are turning online creative collaboration into an evolving
phenomenon that needs to be studied in depth (Luther et al., 2009).

However, beyond the impact that the aforementioned social and cultural changes have on
professional training, it is also important to pay attention to how this very same scenario is
affecting the third mission of universities, which includes the aim to prepare new generations
to impact on the quality of life of their community (Coffield, 1994). A commonly-used
concept in this context is Education for Sustainable Development (ESD) that, following the
definition of UNESCO, aims to empower and equip current and future generations to meet
their needs using a balanced and integrated approach to the economic, social and
environmental dimensions of sustainable development (Leitch et al., 2018).
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Following this aim, the two innovation projects presented in this paper explore different ways
to enhance social production of knowledge through e-learning. Based on former
collaboration between university degree courses and non-profit organisations, both
innovation projects have as an ultimate aim to enhance the contribution of universities to
society and sustainable development, while providing students with a meaningful and
professional significant learning experience.

Project context

The Universitat Oberta de Catalunya (UOC) is an online university whose mission is to
provide people with lifelong learning and education by designing learning activities using
advanced technological and communication resources, some of which include: social tools
that facilitate collaborative work, multimedia content, advanced communication systems
(both synchronous and asynchronous) and access to learning through mobile devices.
Furthermore, a distinctive trait of UOC’s educational model is the promotion of collective
knowledge-building through an interdisciplinary and open approach to students’ educational,
social, and working experience (Gros, 2009). This is achieved by incorporating collaborative
learning methodologies that involve problem-solving, collective development of projects,
joint creation of products (Lalueza & Creus, 2013) and cooperative research.

In this framework, we highlight the development of two specific teaching innovation projects,
both designed from a service-learning perspective: “L’Agéncia”, an online communication
agency managed by students, and a more recent initiative named “Participatory Final Degree
Projects” (P-FDP) implemented in different bachelor’s and master’s degrees at UOC.

Project 1

“L’Agencia” is a virtual platform in which students have the opportunity to develop
communication projects, experiencing authentic professional dynamics and issues. Moreover,
they do so from a perspective of social commitment based on voluntary participation, as the
projects are developed for free to non-profit organisations. This virtual agency was created in
2012 and since then more than 100 students have taken part in its activities. This teaching
innovation project is being carried out in the context of a Communication Degree course that
prepares students with the necessary skills to design, plan, implement, and evaluate
communication projects.

Project 2

Through “Participatory Final Degree Projects” students have the opportunity of developing
their degree or master final dissertation focusing on a specific social need of their community,
and working in collaboration with a non-profit organisation or a social entrepreneurship.
Departing from needs and challenges identified by different organisations, students are
invited to develop research questions through a participatory research.
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Topics for discussion

The specific objective of this paper is to share the preliminary results of a study focused on the
above-mentioned teaching innovation projects, both of them based on a service-learning
approach. Our main aim is the comprehension of participants’ experience, paying special
attention to the patterns of interaction generated among students and non-profit
organisations. Interactions here can be understood as the set of cognitive and social actions
that takes place among the actors in the educational process.

Another question that we will explore in our presentation is how participants’ experience is
supported and/or constrained by the e-Learning technological environment. Among others,
some of the preliminary results that will be discussed in that respect are the followings.

The selection of social tools that adequately support collaboration between
students and non-profit organisations

The relationship that our students have with technology is “natural”, pragmatic, and social-
oriented. Universities are now welcoming the first generations of students who were born and
raised in the digital age. It is a new generation of learners who have grown up along with the
development of the Internet and who see digital technologies and social networks as a
“naturalised” dimension of their professional and social life. To engage this profile of students
in any activity where they are expected to take the lead requires a usable, accessible and non-
hierarchical virtual environment (by non-hierarchical we mean an environment where users
have high levels of administration permissions). In fact, it is noteworthy that students often
tend to resolve questions and problems of a technical nature among their peers, rather than
resorting to formal tutorials or technical support services. It is also significant that the
diversity of media that students know and use every day makes it easier for them not to
remain restricted to established resources and to embrace technological alternatives “outside
the system”, especially in regard to mobile communication. In that respect, the design of a
successful collaboration must consider the inclusion of a decentralised selection of media and
technologies, leaving room to incorporate developments in the learning process that occur
outside the domain of the formal e-Learning environment.

The importance of rethinking the nature of “presence” and leadership in virtual
collaboration

Several authors stress the idea that virtual groups afford a great opportunity to redefine
leadership. According to the traditional model, leaders are supposed to offer encouragement,
reward and motivation, and reinforce the development of relations inside the group (Ruggieri
et al., 2013). Where in face-to-face situations the physical presence is a significant strategy for
leaders, virtual collaboration makes it necessary to rethink some aspects of leadership. One of
the more remarkable characteristics of this new context is the recognisability of the leader’s
status. As Ruggieri and others maintain, in face-to-face interactions leadership indicators
involve body language, vocal inflection, eye contact, clothing, etc. However, virtual media
forces the leader to adopt other indicators to let followers know that they are in charge. These
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indicators, as we can observe, include, among others, frequency of interventions, short delays
between request and response, and availability to answer questions and help colleagues. The
analysis of the projects also showed that effective leadership has much to do with the leader’s
ability to influence the emotional climate of the group. Messages of motivation, the capacity
to express empathy or interest in the work of others as well as the ability to post messages that
drive colleagues to action without generating conflict are almost always more effective than
just having knowledge of the subject. In that sense, while the role assumed by teachers and
non-profit organisations tends to be recognised as the “established authority” which is in
charge of validating and assessing the quality of the work developed, students who emerge as
natural leaders among their peers tend to make a substantial difference to the formation and
sustainability of a successful team collaboration.

Final remarks

This study enables us to understand in depth the role that technology plays in shaping
collaboration among the participants (students, teachers and non-profit organisations).
Emergent results call our attention to the importance of moving the focus of the
environment’s design from the technology itself to the interactions generated by the users,
who usually appropriate it in unexpected ways.

The study also addresses the importance of constant and progressive feedback as a key factor
to ensure shared objectives and evaluation of results. This leads us to the need to further
analyse the impact of the service-learning approach focusing on students’ motivation and
learning and also in its benefits from the participant organisations’ point of view.

Finally, the study allows us to identify the need to develop more flexible assessment tools and
better methodologies to evaluate virtual collaboration in service-learning, taking into account
the different levels of participation, social roles, individual expertise, and the ability of
students to take cooperative decisions and manage conflict. These are some of the questions
we want to address in further developments of our research.
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HIGH IMPACT PRACTICES - ADDRESSING WORKPLACE NEEDS
Maureen Snow Andrade, Ronald M. Miller, Utah Valley University, United States of America

Introduction

For at least three decades, employers have observed a gap between the skills they look for in
recent college graduates and the skills these graduates possess. This has been noted in
multiple studies involving both direct employer input and curricular reviews to determine
alignment with professional standards (Association of American Colleges & Universities
[AAC&U], 2013, Azevedo, Apfelthaler, & Hurst, 2012; Bayerlein & Timpson, 2017; Hart
Research Associates, 2006a; 2006b; 2008; 2010; 2013; 2015; 2018; Pratt, Keys, & Wirkus, 2014;
Ray, Stallard, & Hunt, 1994; Ullah, Kimani, Bai, & Ahmed, 2018). These studies have also
indicated consistency in the specific skills that employers value, typically written and oral
communication, teamwork, ethical decision-making, critical thinking, and the ability to apply
knowledge in real-life situations (Hart Research Associates, 2015). These are prioritized by
most employers over technical or discipline-specific knowledge and abilities (Hart Research
Associates, 2015).

Possession of these skills, referred to as cross-cutting skills in that they are important across
academic disciplines and professions, prepare individuals for lifelong learning as those who
possess them have greater ability to re-skill or up-skill as needed throughout their working
lives. This study examined the effectiveness of high impact practices (HIPs), or activities that
require a “worthwhile investment of student time and effort” (Kuh, O’Donnell, & Schneider,
2017; p.9). HIPs are designed to help learners develop the cross-cutting skills needed for the
workplace. Selected HIPs were implemented in a required course for business students at a
large, regional, open admission university. The course is taught in multiple modalities (face-
to-face, blended, and online). In particular, students in the online version of the course are
required to navigate multiple forms of technology to collaborate as virtual teams as they learn
together. The objective of the study was to determine the impact of four high impact practices
- writing intensive courses, collaborative assignments and projects, community-based
learning, and ePortfolio - in preparing students for their future professions.

Literature Review

High impact practices were first identified as such in 2006 (Kuh et al., 2017). Derived from
what were called engaging educational practices based on both data and anecdote reflecting
“accumulated wisdom” (Kuh et al., 2017; p.9), they were included in the National Survey of
Student Engagement (NSSE), a standardized self-report instrument that explores students’
learning experiences in higher education. These engaging practices demonstrated strong
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relationships with other NSSE scales such as academic challenge, active and collaborative
learning, student-faculty interaction, and supportive campus environment; they were also
highly correlated with the following NSSE learning outcomes: critical thinking, writing
competence, and quantitative reasoning (Kuh et al., 2017).

The practices that have been identified as high impact include common intellectual
experiences, learning communities, writing and inquiry intensive courses, first-year seminars
and experiences, collaborative assignments, undergraduate research; diversity/study
away/global learning; service learning, community-based learning; internships and field
experiences; capstone courses and projects; and ePortfolio. In addition to data from
instruments such as the NSSE, each of these practices has independent lines of research
pointing to its effectiveness in a range of contexts. This review briefly examines the four HIPs
that are the focus of this study.

Many universities, particularly in the United States, have a required writing course which
students typically take in the first year of university; sometimes this is a two-course sequence
in the first and second semesters. Although some institutions also require an advanced level
writing course in the third or fourth year of study, which may focus on writing in the
discipline, in other cases, a certain number of writing intensive courses are required. The
purpose of these is to help students continue to develop their skills after the first-year writing
course and provide a discipline-based writing experience. These courses typically meet certain
requirements in order to be designated as writing intensive: writing skills are explicitly taught,
students receive feedback on their writing and the opportunity revise, a certain number of
papers or words is designated, writing constitutes a certain percentage of the final grade,
support services such as writing centre student tutors are utilized, classes are small in size
(e.g., 15-25 students), and classes are taught by a faculty member rather than a teaching
assistant (Farris & Smith, 1992). The focus is on writing to learn and learning to write.
Writing intensive courses help fill the gap between what students view as their level of
preparation and the views of their employers. In one study, while 65% of recent college
graduates felt well-prepared in this area, only 27% of employers concurred (Hart Research
Associates, 2015).

Collaborative learning, or teamwork, has been used extensively in business education as it
deepens learning, develops critical thinking skills, improves motivation, aids knowledge
retention, and establishes professional competencies (Biggs & Tang, 2011; Hall, Ramsay, &
Raven, 2004; Ohl & Cates, 2006; Scott-Ladd & Chan, 2008; Volkov & Volkov, 2015; Wageman
& Gordon, 2005). However, students may object to it on the basis of previous negative
experiences, preferences for working alone, problems with social loafing, scheduling issues,
and lack of skill for doing it well (Pfaff & Huddleson, 2003; Schultz, Wilson, & Hess, 2010). As
such, it needs to be carefully structured and explicitly taught.

Online teams may have difficulty establishing communication protocols, in part due to the
inability to see facial expressions (if video conferencing is not used); however, online teams
have also observed an increased task-focus in that they avoid casual chatter and get straight to
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the point (Saghafian & O’Neill, 2017). Developing the skill to work in virtual teams is
increasingly relevant and may require somewhat different skills than communicating in a
face-to-face context. Few business schools accredited by the Association to Advance
Collegiate Business Schools (AACSB) are actively assessing teamwork, however, in spite of its
emphasis by employers (Hart Research Associates, 2015). In 2007, 42% of business school
deans reported assessing teamwork (Martell, 2007) compared to 26.5% in 2010 (Kelley et al.,
2010) and none in 2015 (Wheeling et al., 2015).

Research on service and community-engaged learning demonstrates the following types of
outcomes: personal (increasing self-efficacy, forming one’s identity, growing spiritually,
developing morally, learning to work with others, exploring leadership potential, and
communicating effectively); social (addressing stereotypes, improving cultural and racial
understanding, becoming more socially responsible, engaging in good citizenship behaviours,
and establishing commitment to service); learning (increasing capability to apply and deepen
knowledge, think critically, and problem-solve); and career development (exploring career
choices, establishing connections, and increasing employability) (Eyler, Giles, Stenson, &
Gray, 2001). Such projects help students form connections to their communities in a
reciprocal relationship in which they contribute their developing knowledge of academic
concepts to address real-life problems and community partners share actual experience and
insights.

ePortfolios, which entail students creating artifacts that represent their learning (Cambridge,
2010; Miller & Morgaine, 2009; Watson etal., 2016), may involve the demonstration of
content mastery as well as the integration of learning across courses. They are a sort of
personal learning space characterized by reflection on one’s strengths and weaknesses as a
learner and related goal-setting (Dalziel, 2012). They can be shared with employers to provide
evidence of learning and used for on-going professional development in the workplace
(Dalziel, 2012; Moretti & Giovannini, 2011; Smith & Tillema; 2003). They also serve as an
alternative form of assessment, offering insights into how students apply their learning and
progress over time; overall, the goal of an ePortfolio is to create “stories of deep learning”
(Finger & Jamieson-Proctor, 2009; p.69). ePortfolio outcomes include competencies such as
“active learning; goal setting; autonomous learning; collaborative learning; cross-curricular
competencies; interpersonal communication; self-assessment; digital literacy; work-readiness;
lifelong learning; self-management; higher order thinking; and self-awareness” (Watty &
McKay, 2015; p.199; Zinger & Sinclair, 2014).

Any practice that has the goal of engaging students’ time and effort to achieve desired
learning outcomes can be high impact. The list of eleven HIPs is not meant to be all inclusive.
HIPs have been referred to as “a demonstrably powerful set of interventions to foster student
success,” with success defined as “an undergraduate experience marked by academic
achievement, engagement in educationally purposeful activities, satisfaction, persistence,
attainment of educational objectives, and acquisition of desired learning outcomes that
prepare one to live an economically self-sufficient, civically responsible, and rewarding life”
(Kuh etal., 2017; p.9). The eight key elements of HIPs provide a helpful framework for
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developing and implementing HIPs, which could be course- or institution-specific. These
elements consist of high performance expectations; a significant investment of concentrated
effort over time; interactions with faculty and peers over important matters; experiences with
diversity where students work with individuals unfamiliar to them; regular, timely, and
helpful feedback; real-life application of learning; public demonstration of expertise; and
structured reflection and integration (Kuh & O’Donnell, 2013).

Methods

Students in three sections of an introduction to organizational behaviour course at a large,
open admission regional university participated in this study. The total number of
participants was 153. The course is required for all business majors and covers topics such as
diversity, personality, job satisfaction, emotions, organizational change, leadership,
motivation, power and politics, conflict, and communication. The course is taught across
delivery modes - face-to-face, blended, and online, and is structured to help students develop
and apply what they are learning through two key tasks: a team ePortfolio and a community
engaged project. The former involves students working in teams to identify a key concept or
theme, explore it in depth, and demonstrate their learning in an ePortfolio artifact. They need
to show how the concept applies in real-life, reflect on what they learned, and evaluate their
performance as a team. A rubric outlines expectations for the assignment. This assignment
also sets the foundation for a community consulting project in which the teams work with an
organization in the community, identify a problem, collect and analyse data, and make
recommendations based on organizational behaviour theory. Students report on their
community projects in the format of an ePortfolio artifact.

For each artifact submitted, teams evaluate what is working and what is not in terms of their
norms and behaviours as a team. At midterm, they complete an additional reflection on their
work as teams, determine needed changes to their team charters, and set goals for
improvement as needed. This is submitted to the instructor in a brief report. At the end of the
semester, students respond individually to key questions to reflect on their teamwork in the
course. For this study, all of these documents were examined to determine learning outcomes
using the framework of high impact practices and their elements as a guide. Having multiple
measures, both team and individual, allows for triangulation of the data (Creswell, 2013;
Trochim, 2006; Yilmaz, 2013). In all cases, the assignments required students to connect with
each other through technology, specifically the ePortfolio platform (Google Sites), a
discussion forum in the learning management system in which students reviewed and
reflected on the work of other teams, and various methods of virtual communication such as
Google hangouts or other forms of video conferencing, text messaging, or email. Individual
teams determined what worked best for them. Course design was consistent across delivery
modes.

The study used qualitative methodology to explore the phenomena of learning outcomes in
the form of cross-cutting skills for the workplace. The goal was to understand students’
learning experiences through their own stories and deep, rich reflections rather than to test
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theory, the focus of quantitative research (Baker & Edwards, 2012). The course assignments
noted earlier were reviewed using the constant comparative method to identify
commonalities across responses and integrate these into themes. The analysis utilized
dependability, or finding repeated outcomes that could be confirmed across study
participants. Qualitative research focuses on the context of the phenomena rather than
transferability to other situations; however, others can learn from the findings and determine
their applicability to new contexts (Trochim, 2006). The transcribed interviews were analysed
using NVivo software, which assisted in the process of coding and categorizing the data into
themes (Saldana, 2013).

Findings

A key finding from documents across delivery modes was workplace application of the
concepts they studied, which were the focus of their artifacts and the foundation for their
recommendations in their community consulting project.

“I haven't done anything like our eportfolios in any of my classes. It was a fun
and interesting way to present our understanding of each concept. We were
able to learn each concept really clearly because . . . it required us to look
more in depth.”

“Most of all, the ePortfolio helped me combine what I was learning through
the trainings with the business issues I saw at [name of company]. The
ePortfolio was a place to display the thoughts of our team in a clear and
organized way. It deepened my learning because I revisited the training
modules and reinforced what I learned in them by applying them to real-life
situations and writing about it.”

“As our group studied purpose and its relation to motivation, we realized
that this is very important in helping members of a company work towards a
common goal. If the executives of a company can create a culture of a
common vision and purpose, the members will work towards that purpose.”

“Understanding diversity is critical as it allows employees from all
backgrounds to communicate and form an effect team. Our challenge to our
fellow classmates is to identify an aspect of diversity that is difficult to
understand--then study it. Learn all that you can about those from different
backgrounds.”

Teams also developed leadership and teamwork skills, specifically being open to different
ideas and acting on feedback from peers and the instructor in order to set goals for
improvement.

“Each team member has taken on leadership in a different part of this
semester-long project. Although we have a mix of formal and informal
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leadership styles, our dedication to lead by example has given us great success.
“. .. Having a group project to accomplish via the internet has been new to
many of us, and we have all done a great job opening up to new ideas and
being willing to try something that might fail. We try to take the constructive
criticism from the previous weeks' discussion and implement the ideas in
hopes of bettering our score from our previous artifact. We have found
leadership to be key in growing our knowledge and teamwork skills.”

As teams evaluated their performance midway through the course, they determined changes
they wanted to make and set goals. These included items such as changing roles, creating new
roles (e.g., a polisher to revise the final artifact draft), assigning tasks differently, starting tasks
earlier, meeting earlier in the week, responding more promptly to communications, and
adhering to deadlines. They also identified ways to improve accountability.

“If a member of the group doesn't have their piece of the artifact completed by
the group-proposed deadline, then it won't be included. Tough. “(We need to
be proactive in working together. Guidelines need to be enforced.)

Teams also demonstrated that they were progressing through the stages of team formation to
achieve the performing stage (Tuckman, 1965; Tuckman & Jensen, 1977).

“Our team comradery has come a long way since the beginning. Every time we
meet as a group, we get more comfortable with each other. This helps with
sharing ideas because no one is afraid that if they say something it will get
shut down.”

In other cases, teams demonstrated effective communication skills.

“We all agreed that our biggest strength has been communication.
Communication was the first topic of our team charter which was created the
first week. We made it our goal to keep a constant open line of
communication through group text messaging. Multiple times throughout
each week team members update their status via text. This keeps everyone up
to date on the progression of group projects. Each team member is then
responsible to respond back to the texts or emails within 24 hours. Because the
team meets every week during class, we have also done a great job at
informing each other when one of us will be absent from class. This allows us
to assign each other tasks even though the whole team isn’t present. So far, we
are all happy with our communication efforts as a team.”

From their projects, teams noted additional learning outcomes.

“What we learned is that even a big, well-known company isn’t perfect. . . .
However, with proper research and a desire to improve, companies can
continue to become better and better. We’ve also learned that no matter what
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job you end up choosing for a career, you will always need people skills.
Learning how to work as a team and lead people to achieve business goals is
an invaluable skill.”

Conclusions

Opverall, the analysis indicated that students were gaining the cross-cutting skills desired by
employees through the high impact practices implemented in the course. In particular,
application of the content studied to the real-world, particularly to students’ own teamwork
and to their consulting projects, communication, and teamwork skills were evident. In sum,
this study demonstrated that writing intensive courses, collaborative assignments and
projects, community-based learning, and ePortfolio are effective in preparing students with
the skills needed for their future professions.
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SENDING ONLINE TRAINING CONCEPT - COMPETENCY-BASED,
ADAPTIVE LEARNING IN DATA SCIENCE FORICT
PROFESSIONALS

Teemu Patala, ChangeLearning Alliance, Finland, Alan Bruce, ChangeLearning Alliance,
Ireland

Overview

The European Union has noted over many years the existence of rapidly changing skills and
persistent skills mismatches in the EU labour market. In the ICT sector, gaps have been
regularly reported between the skills required and the skills actually attained by graduates of
European Higher Education Institutes. The focus therefore has been to adopt a more
proactive learning policy that can develop and test mechanisms that will help ICT graduates
and workers to acquire the key relevant skills that will make them employable and adaptable
to future market trends. In addition, such mechanisms will be designed to enhance worker
mobility and flexibility.

The key steps proposed need to centre on engagement with employers to clarify their needs
and with Higher Education Institutes to assess the nature of the skills, attributes and
competences with which they are seeking to equip graduates. Further issues identified in this
process include; the development of flexible modules of learning to address identified gaps,
piloting of learning modules in several countries, and the evaluation of the impact of such
learning modules from the point of view of ICT employers and workers. Making available
learning modules in an OLE (together with systems such as a learning badge and an e-
portfolio which will allow potential workers to record their relevant non-academic
achievements in a structured way) would facilitate the dissemination and exploitation of such
outputs in a sustainable and dynamic way.

A result of this endeavour is the SENDING project (KA2: Cooperation for innovation and the
exchange of good practices — Sector Skills Alliances) which started in early 2018 with aims to
address the skills’ gap of Data Scientists and Internet of Things engineers that had been
identified in the ICT and other sectors (e.g. banking and energy) in which Data Science and
Internet of Things have broad applications.

To achieve this goal, SENDING is developing two learning outcome-oriented modular VET
programmes using innovative teaching and training delivery methodologies for the two
identified occupational profiles (data scientists and IoT engineers). Each VET program is
being provided to employed ICT professionals into three phases that include: (a) 100 hours of
on-line asynchronous training, (b) 20 hours of face-to-face training and (c) 4 months of
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work-based learning. A certification mechanism has been designed and will be used for the
certification of the skills provided to trainees of the two vocational programs, while further
recommendations will be outlined for validation, certification & accreditation of provided
VET programs. Furthermore, SENDING has defined a reference model for the vocational
skills, e-competences and qualifications of the targeted occupational profiles that are
compliant with the European eCompetence Framework (eCF) and the ESCO IT occupations,
ensuring transparency, comparability and transferability between European countries.
Finally, a set of exploitation tools will be developed, giving guides to stakeholders and
especially companies and VET providers, on how they can exploit project’s results.

In this paper, we will focus specifically on the development of the SENDING online training
concept — how the project team was able to identify what kind of approach would fit this
specific purpose of training, what the key design principles were and how technology
solutions will be used to implement the concept in practice.

Skill gaps identified among ICT professionals

Competitiveness, innovation and job creation in European industry are increasingly being
driven by the use of new Information and Communication Technologies (ICTs) and the
availability of high skilled and qualified workers in line with rapidly evolving market trends.
ICT is an economic sector that is rapidly changing, has a strong momentum and an
important contribution to the growth of almost every economy. According to EC, during
2010, the ICT contribution to Europe’s growth represents 5% of GDP and ICTs drive 20% of
Europe’s overall productivity growth. Furthermore, despite the uncertainty seen on global
labour markets during and after the economic crisis, the employment of ICT specialists has
been largely unaffected, as at European level the employment growth rate for ICT specialists
has remained on an upwards path averaging 3% growth per annum since 2006, i.e. it was
more than eight times higher than the average growth rate of total employment over the same
period (Eurostat, 2019).

As ICT is a general-purpose technology, changes and disruptions in the economy can have
significant influence on the future skill demands for ICT professionals. Data Science (DS) and
Internet of Things (IoT) have been recognized as the technologies among the key drivers of
change with regards to the skills required by ICT professionals (Skills Panorama, 2016).
Furthermore, Big Data and Data Science in general have the potential to directly contribute
€206 billion to the EU economy by 2020. However, one of the main barriers to achieving this
potential is the forecast skills gap associated with Big Data given that, according to
estimations, there will be a 160% increase in demand for Data Scientists from 2013 to 2020 for
346.000 new jobs (European Commission, 2019).

This forecast, together with the rapid and continuous evolution of Data Science and IoT
technologies and their broad application at other industry’s sectors than ICT sector (e.g.
banking, energy, assurance) make the skills required by related occupational profiles (e.g.
Data Scientists, Internet of Things Engineers) increasingly sophisticated, and the need to be
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constantly updated is now imperative. In the aforementioned landscape, the specific needs
and challenges that the SENDING project intends to address can be outlined as follows:

e Challenge 1: Addressing the skills’ gap of Data Scientists and IoT engineers, by
developing curricula for the provision of learning outcome-oriented modular VET
programmes using innovative teaching and training delivery methodologies.

e Challenge 2: Providing the Data Scientists and IoT engineers skills and competences,
that are transferable and recognized among European countries according to
European established frameworks and standards.

e Challenge 3: Contributing to the increased demand of industry sectors other than ICT
sector (e.g. banking, energy, logistics) for high-qualified Data Scientists and IoT
Engineers occupied with e-skills and competences that meet their expectations.

e Challenge 4: Making the trainings provided more relevant to the actual needs of
labour market, by focusing on learning outcome-oriented programs that include
strong work-based learning components and combine knowledge and skills with
personal and sociocultural competences.

Education and Training 2020 (ET 2020) strategic framework (European Commission, 2018)
is the main framework established by EC for the European cooperation in the fields of
education and training. It is a forum for exchanges of best practices, mutual learning,
gathering and dissemination of information and evidence of what works, as well as advice and
support for policy reforms. SENDING contributes to achieving the objectives set by ET 2020
by the following means:

1. Eliminating skills deficits in the ICT workforce, and further development of skills,
through the design, delivery and assessment of VET programs that include effective
learner tracking systems and feedback loops and are more relevant to the ICT labour
market.

2. Improving the quality and efficiency of vocational education and training, through the
design of learning-outcome oriented VET curricula, as the trend is moving away from
learning objectives set for teachers, to designing curricula based on learning outcomes,
defined as a set of knowledge, skills and competences.

Furthermore, SENDING contributes to the Bruges Communiqué on enhanced European
Cooperation in VET (European Commission, 2010) for the period 2011-2020 which
reinforces the main VET development directions established within the Copenhagen Process.
Its contributions lie in (a) delivering VET programs that include high quality courses which
provide the right skills for specific jobs and give to learners more opportunities for
transnational mobility and (b) increasing the cooperation between the major players
responsible for ICT professionals’ enhancement, namely employers, professional associations,
VET providers, higher education institutes, research centres, and SMEs, across Europe.
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ICT skill gaps in the European context

The skills gap in the ICT sector and especially that of Data Scientists and IoT engineers is a
European wide problem which can potentially affect the ICT sector and other sectors at which
ICTs are widely used, together with the European economy growth, innovation,
competitiveness and sustainability. Furthermore, enterprises and organizations need to know
the core areas of expertise required for each role and maintain appropriate levels of
competences; they must be able to recruit and train suitable and high qualified employees in a
European and global competitive and continuously changing technological environment.
Handling this problem in an efficiently and effectively manner at European level, ensuring the
transferability, transparency and applicability of the proposed solutions, requires the
transnational cooperation between all the relevant stakeholders: higher education institutes,
VET providers, associations representing IT companies, associations representing IT
scientists, enterprises and accreditation organizations.

The fact that the stakeholders and beneficiaries of the project originate from four EU
countries (Greece, Bulgaria, Cyprus, Ireland) that are characterized by diverse socioeconomic
characteristics, VET systems and institutional environments is intended to result in project
outcomes of broader European relevance and applicability. Furthermore, the European
cooperation among main stakeholders will enable the definition of a skills’ certification
mechanism according to European standards, thus increasing the recognition of
qualifications at European and national level within a sector, facilitating cross-border
certification and building mutual trust.

Furthermore, EU labour-market mobility is particularly important in the ICT sector (and
other economy’s sectors) both from enterprises’ point of view within the sector and the
countries that either have or are seeking to have a developed ICT sector. Significant numbers
of jobs in the EU ICT sector are filled from outside the EU. In Ireland, for example, over 25%
of foreign nationals employed in the information and communication sector in 2012, and
30% of those in professional, scientific and technical activities came from outside the EU.
SENDING will contribute to the increased professionals’ mobility in the economic sectors at
which Data Science and Internet of Things have broad applications (e.g. ICT, banking,
assurance, energy) due to its European approach and relevance.

Finally, as the main outcomes of the project will be implemented according to European
standards and policies, (e.g. the common reference scheme of competences, skills, knowledge
and proficiency levels for Data Scientists and IoT engineers, that will be designed taking into
account the eCF and ESCO), they will benefit the whole European ICT sector and
additionally the VET system.

The profound changes in technology in recent years have touched all aspects of human life.
These of course are also related to profound changes in society in general and the structured
world of work in particular. There is a general acceptance that traditional schooling, the
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“front-end loading” approach for preparation for the world of work, is no longer appropriate.
This is so for a number of reasons including:

e Rapid changes in the world of work.

e The changing nature of goals for education and training.

e The realization that most people will have a number of occupations and job changes
during the period of their working life.

Emphasis has altered form a concentration on instrumental conceptions of vocational
education as a preparation for work during the years of formal schooling towards a concept of
lifelong learning that is work related. The old dichotomies between general and vocational
education, between liberal education and specific job training, are dying away. There is a
growing realization that — as well as highly specific job-related technical skills, the demands of
the workplace make it imperative that social and interpersonal knowledge, skills and
competencies be incorporated in any program of learning both for and in the world of work.

Traditional companies often saw training as being all that was required - enough to learn to
do the job. This stratified and minimalist approach fits badly with the realities of rapidly
changing external environments where all employees have to work together in anticipating
change and challenge.

In this context employees are no longer seen as merely selling their labour. They are also seen
as producers who have the capacity and, some would say, obligation to learn. Many
companies increasingly see on-job learning as essential to growth and enhanced
competitiveness. This is because new skills are continually being acquired by staff. New ways
of using old skills are also being learned. The learning organization produces employees who
are: adaptable, flexible, innovative, pro-active, responsible and highly motivated through
critical thinking.

Methodology

The main principles of the strategy adopted by the consortium to address the needs identified
are:

1. Design of modular learning-outcome oriented curricula. This is critical in order to
ensure that the knowledge, skills and competences provided to trainees are in line with
the needs of labour market.

2. Participatory design with the involvement of companies in the development of
curricula and training material. This is also a critical aspect to ensure that the
vocational curricula and the training content meet the needs of labour market.

3. Developing a training framework that incorporates a strong work-based learning
component. Work based learning will be a major component of vocational trainings to
provide opportunities to apply knowledge in practical real-life workplace situations,
and embedding transnational learning experience.
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4. Structuring the training framework in a modular format to ensure that it can be

adapted with minimum effort to the training needs of interested companies after the
end of the project.

Developing a training framework that includes effective learner tracking systems and
feedback loops. This is critical in order to be able to track the progress of the trainees
during the implementation of vocational trainings and after their completion and
evaluate their impact.

Expected outcomes

The expected outcomes of the project are:
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A report of the desired learning outcomes of the vocational trainings in terms of
knowledge, skills and competences for the occupational profiles of Data Scientists and
Internet of Things engineers.

A common reference scheme of competences, skills, knowledge, and proficiency levels
of Data Scientists and IoT engineers.

Two modular learning outcome oriented vocational curricula, one targeting Data
Scientists and another targeting IoT engineers. Its curricula will include at least five
educational modules. In the case of Data Science vocational trainings an indicative list
of educational modules is the following: (a) Python for Data Science, (b) Statistics for
Data Science, (c) Storing and retrieving data, (d) applied machine learning and (e)
Data Visualization. In the case of Internet of Things vocational trainings an indicative
list of educational modules is the following: (a) smart cities and homes, (b) wearables,
(c) location tracking, (d) security and (e) communication technologies.

Training material for the implementation of the two VET programs. This training
material will cover 200 hours of on-line asynchronous training (100 hours of Data
Science and 100 hours for Internet of Things) and 20 hours of face to face training
(soft and transversal skills).

A training methodology (online, face to face and work based learning) for the delivery
of the VET programs to the learners.

A methodology for the assessment of the learners during the delivery of the VET
programs.

A mechanism for the certification of the skills and competences provided to the
beneficiaries.

Three workshops organized at Greece, Cyprus and Bulgaria to promote project’s
activities and services to stakeholders and main target groups.

Exploitation toolkits for higher education institutes, VET providers and companies.
One final conference organized at Greece, to present to all stakeholders the main
outcomes of the project, its sustainability plan, and how its outcomes can be further
exploited by higher education institutes, VET providers and companies.
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Development of SENDING adaptive training concept

During the first year of the project, the main focus has been in reviewing existing research on
e-skills, e-competences and qualifications required by Data Scientists and IoT engineers.
Based on this an analysis has been carried out about the specific demands of learners, and the
curriculum to meet these demands has been established. The next steps of the project focused
on outlining the pedagogical concept for training and identifying technological enablers to
implement the concept in practice.

Pedagogical design principles

It’s become evident that most learners participating the training would be employed full time
when taking the training. Secondly, there’s a lot of variety and diversity in the skills
background and competences of participants. These issues set some specific demands for how
the training should be delivered, particularly with regard to efficiency and effectivity of the
training. When outlining the concept for training, three key design principles were
considered critical:

1. Competence-basis — the training should appreciate and value the existing competences
of participants.

2. Adaptivity - there should be mechanisms that shape the training content based on
individual need and existing competences. This

3. Continuous assessment — to keep track of learning progress and to ensure learners are
motivated in each stage of the training, assessment against learners’ competences
should be continuous and results of assessment should be fed back to learners. Self-
assessment is considered essential as well.

The SENDING training concept applies principles from competency-based learning, where
the focus of learning is in concrete skills rather than abstract learning (Gervais, 2016).
“Adaptive learning” (Ravindra, 2017) has gained popularity in corporate learning over the
recent years. It refers to learning systems that adapt to learner-specific needs using
automation and artificial intelligence (AI). Adaptation can make learning for workplace
learners more targeted and can provide a better learning environment since learners perceive
and process information in very different ways (Verdu et al., 2008).

In the context of SENDING training adaptation is made possible by using assessment before
each learning module. The learning environment then recommends topics to be studied
based on how the learner performed in the assessment. It is, however, yet to explore how
much intelligence can be built into the system to make this process as precise, efficient and
automated as possible.

To help understand the idea of SENDING training concept, a workflow chart was created
defining the steps of course completion in the course platform (Figure 1.)
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Figure 1. SENDING course completion workflow

Implementation and identification of technological enablers

Once the concept was outlined, it was time to look at the issue from the functional and
technical perspective to understand what concrete mechanisms are needed to implement the
concept in practice. This phase included expert interviews and a review of online sources
covering most popular learning management systems and their applicability to demands
identified by the project team. Using these sources an initial list of features was compiled
including brief description of each feature in an easy-to-understand, practical manner. This
list was shared with project partners and interest groups in the form of survey to allow them
to assess the validity/applicability of each feature for the project purpose. A summary of
survey results with total average weights assigned per each feature/functionality was
compiled. The SENDING training concept will be implemented later in 2019 according to the
concept definitions and the functional and technical specifications mentioned earlier.

Conclusions

The findings related to training concept development put strong emphasis on features that
allow a flexible, modular and personalized learning experience for course participants. Noting
the high volume of participants and plans to extend the training to larger audiences
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(particularly in companies) after the project much weight was put on user management, how
easy and effortless it is and how course progress could be followed efficiently. Content
development features are among the most valued features as well.

Thanks to the emergence of advanced learning data collection mechanisms and artificial
intelligence (AI) there are new possibilities to develop online learning systems that enable
more personalized and demand-driven provision of training. This will be highly important in
workplace learning environments where time-efficiency and return on training investment
are always considered critical.
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TOWARDS A PROTOTYPICAL CATEGORIZATION OF DISTANCE
EDUCATION IN TEACHER EDUCATION

Andy Thys, Luc Vandeput, Jan Elen, University of Leuven, Belgium

Abstract

Higher Education is in constant transition. In the Flemish context this is illustrated by a
gigantic transformation in teacher education (TE). In the context of this transformation
Educational master-level programs (EQF 7 - VKS 7) are designed and will be implemented in
2019-2020. The main factor that has to be taken into account is the a priori choice to offer the
master programs at different locations throughout the Flemish region. This demands from
the new educational masters in TE a radical focus on multi-campus education. This article
stresses the need to establish a strong vision on distance education (DE) in TE. To do so a
typology of distance education in teacher education is developed. Elen et al. (2014) can be
seen as a prime inspiration for the different approaches (of distance education in teacher
education).

At the core of this article are the three outlined approaches as a basis for discussion. A
methodology is presented to systematically sketch this process and its future aspirations. It
has to be noted that this search for prototypes can never be seen as a fixed description but as a
constant search and debate.

Context

At the core of this contribution are the descriptions of three prototypes of distance education
(in teacher education). As an introduction, we first outline the background of this proposal by
pointing at elements on three different levels.

Macro-level

At a Macro-level diverse challenges are arousing in the field of teacher education. Without
being exhaustive four interrelated factors can be laid out. These are globalization and its
impact on (higher) education, the rise of MOOC:s (in higher education), the regional/national
(and global) teacher shortage and probably the most pertinent, the decision of the Flemish
government to launch educational masters at universities.

Meso-level

At the meso-level or program level there is a clear need to make well-informed choices
regarding educational practices and, more specifically, about the use of distance education.
Designing new courses within the new educational master programs (but also educational
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bachelors and graduates) can benefit from a typology of distance education in TE. Regarding
the quality of DE, Wheeler (2012; p.1019) states that “distance education, when managed
effectively, can provide remote learners with an equivalent quality of experience to leaners
studying in more traditional setting”. This statement clearly shows the possibility of distance
education to provide quality education. The prototypes may help institutions in making
adequate decisions with respect to distance education and to provide quality in distance
education.

Micor-level

The micro-level covers the interactions between the student and different aspects of the
learning environment (e.g. interaction within a digital learning environment between teacher
and student). The assumption is made that a typology can guide teacher educators and
designers in making informed choices about the learning environment. Future research can
show to what extent the presented typology is experienced as a scaffold for teacher educators
in their day-to-day job.

Nonetheless, the key point is to stimulate TE programs to position themselves in one of the
approaches, so they can think differently about teacher education at remote locations,
university colleges and universities. As a spill-over this article can support the establishment
of a research agenda towards distance education in teacher education.

Method

Three consecutive steps can be distinguished in this paper: First the construction of the
prototypes was strongly inspired by Elen etal. (2014). This conceptual article shows the
necessity to think about different approaches to ICT-integration in Flemish education based
on large scale surveys (see MICTIVO). The idea of working with prototypes to increase the
quality in programs was adopted. Second the use of roundtable discussions is described.
Third and last the proposed activity at EDEN 2019 is expressed. These steps are an attempt to
validate the prototypes and dimensions through an iterative process with an extensive group
of (educational) stakeholders.

Constructing the prototypes

To make a connection between the two central concepts in this contribution (DE and TE), the
authors present three prototypes/approaches. The approaches are constructed as a basis for
debate and discussion with other teacher education institutions. This is represented in the
method used. To distinguish these types of approaches different source materials were used.
After selection based on an exploratory literature study (see e.g. Ossiannilsson & Landgren,
2012; Ehlers, 2006) five dimensions were distracted on which the prototypes might differ.
These are: (a) integration of research and practice, (b) possibilities towards innovation, (c)
designing of learning environments, (d) policy and support and (e) the role of the teacher
trainer. Each of these five dimension will be discussed in the presentation of the three
approaches.
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Roundtable

Once the prototypes have a stable (qualitative) description roundtable discussions with
different stakeholders will be organized (the roundtables are still on-going). During these
roundtable discussions two central questions are put forward: Can these prototypes be a first
step towards a vision on DE in TE? Second, can these prototypes act as scaffolds for designing
and implementing distance education in teacher education? Answers to these questions are
rather complex and can’t be given in one session. In order to get in-depth discussions
different rounds of roundtables are organized with a semi-structured set of questions. The
five previously mentioned dimensions will be used to structure the discussion. Input from
different roundtables will be summarized in a plenary session, in order to get a full and
comprehensive view on the above-mentioned questions.

EDEN 2019

Prototypes (as they stand) will be presented during the EDEN 2019 session. Second the
participants will be integrated in the methodology by participating in a concluding
roundtable. This will result in a final version of the prototypes.

Participants

A diversified group of participants will be invited to the roundtable discussions. Without
being exhaustive these are: teacher educators, heads of programs, institutional experts of
supportive services, researchers, learning path counsellors and students from universities and
university colleges. These participants will be grouped in alternate sessions to get a diverse
image of the presented issue.

Three approaches towards distance education in teacher education: a
first proposal

The literature and a first analysis indicate that three prototypes can be identified based on the
question on the central role of ‘distance education’ a leaner-centred approach, a modelling
approach and a anticipating approach. The approaches also evoke speaking images about DE
in TE, these will be added at the end of each approach.

Approach 1: A learner-centred approach toward distance teacher education

In this first approach, institutions for teacher education take a stance towards distance
education that appeals to requests of the learner: more specifically, requests from students
concerning for a teacher education program that is ubiquitous and hence, independent from
time and place.

Research and follow-up aren’t core values of the institution (and/or program) but can
nonetheless be present mostly based on ad hoc initiatives.

Innovation is mainly directed at serving the student, making the TE program as flexible and
ergonomic as possible.
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With respect to the learning environment mainly teachers and sometimes designers use an ad
hoc approach. In most cases the learning environment is implemented by one person with
maximal adoption towards learners’ requests. In other words, this approach tends to focus on
adaptive learning environments for the students. Technology in this first approach is more
used to distribute teaching materials and to stimulate learning by means of one-way or two-
way communication (Albright et al., 2009; p.37).

The policy is primarily related to “marketing” and so the student is regarded to be a consumer
who needs to be pleased. This for example manifests itself in large scale (student-centred)
satisfaction surveys.

In this first approach the role of the teacher trainer is limited to instructor and evaluator, thus
an individual teacher educator is responsible for testing and supporting the learning goals. In
some cases, he/she can also be described as an ad hoc designer of learning environments.

In a metaphor, this approach can be labelled as the servant or the waiter, always very keen on
servicing his clients.

Approach 2: A modelling approach toward distance teacher education

The exemplary approach confronts future teachers with the possibilities (and limitations) of
distance learning in practice. By doing this, students experience distance education in an
exemplary manner. This approach models so called good practices of distance education in
preparation of future teachers.

Research and projects aim at optimizing the support of learning processes through the use of
evidence-based teaching practices. The research and projects reflect the current
understanding of distance education and are in line with on-going developments (e.g., how to
organize co-teaching, how to use tablets in the classrooms).

Innovations in this approach tends to be focused on including more diverse student
populations, becoming more elaborated for a broader range of learning goals and signal new
developments in education.

In order to design learning environments that can be characterized as modelling, the design
and implementation process are carried out by colleagues/teams using a systematic design
and development.

To constantly be seen as a modelling teacher education program oriented towards offering
high quality distance education, resources are made available to support the development of
high-quality learning environments. Consequently, the teacher program can be seen as an
‘example’ of good practices and so this implies study visits and training from other teacher
training institutions.

In this second approach the teacher educator aims to be an example and thus is a mentor, a
coach and a designer in distance education (also see “guide on the side teacher”).
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For this second approach the image of the “proud sport champion” comes to mind. A person
who, through many effort, creates a buzz around him and his sport and by doing so attracts
others.

Approach 3: An anticipating approach towards distance teacher education

Distance education is not a means for an end but the starting point for designing and
developing TE. By taking distance education as a constituent, the approach questions leading
practices. Or in other words, this approach shows a vision on distance education that is a
catalyst to seriously question existing teaching practices (e.g. Why use fixed class groups?
What’s the role of physical presence in TE? What’s the place of ad hoc constructed learning
materials? etc.). This approach also includes diverse approaches to Blended Learning.
Therefore, alignment throughout different dimensions of the program is a necessity in this
anticipating approach (Biggs, 2003).

Research in this approach dares to question leading practices and generally assumed activities
with emphasis on learning, teaching, teacher training and the societal role of education. As a
logical consequence innovation in different educational settings is always at the forefront of
research. In this dimension the ‘pro-active’ aspect is prominent on the agenda.

The innovations are closely linked with the research being done. Innovations start from the
question on how regular problems can be solved by assuming that distant education is at the
core, in other words that teachers’ presence is only essential in very specific circumstances.
From that radical starting point it is wondered how teacher education can be effective
(resulting in excellent student learning outcomes) and sustainable. Examples can be seen in
the use, make and share of Open Educational Resources (OER), the attention towards
developing a disposition towards critical thinking stimulation, close relationships with
partner(schools) in order to test and research educational innovations.

The dimension “designing of learning environments” can be characterized in this approach
by four notions. First the design is always planned, thus never a so-called ad hoc design. This
is particularly seen in the timing of the design process. The design is made long in advance to
make sure there is the ability to get feedback from different stakeholders on the design.
Linked with this, second, the designing of learning environments is always a team endeavour.
Or in other words, it’s well recognized that achieving high-quality materials and experiences
and more satisfactory teaching and learning experiences, requires (or it’s at least desirable to
apply) a team-based approach (see e.g. Hirumi, 2002). Third, in order to get a qualitative and
well-balanced learning environment the team responsible for the course maximizes the use of
the present support (local, regional, national and international) at hand. A forth characteristic
that is at stake here is what Hannafin et al. (1997) define as grounded design: “the systematic
implementation of processes and procedures that are rooted in established theory and
research in human learning” (p.102). This can be seen in the design that is neither teacher-
centred or student-centred, but always learning-centred with an emphasis on technology
integration.
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As to policy and support, this third (challenging) approach represents a policy that takes
distance education as self-evident, is integrated and widespread in order to establish these
challenging practices. This can be seen in policies and practices towards special needs
education (e.g. UDL), assessment policy that is aligned with policies on distance education,
HR-policy, etc.

It’s noteworthy to mention that the role of the teacher educator in this third approach is
complex and multi-layered. Teacher educators are facilitators of learning, innovators in
education; they are researchers, (co-)designers, and so on and in addition they are
fundamental change agents that are oriented not only towards innovation but towards
transformation.

In this third approach the question rises, who is the student? It is not so farfetched that the
recruitment of students is no longer a regional aspect but has an international order of
magnitude.

Institutions applying this approach try to anticipate to evolutions and societal challenges (e.g.
teacher shortage, rise of educational technologies). In this sense these programs can’t be seen
as teacher training programs but are always teacher education (see e.g. Masschelein & Simons
2012).

This last approach can be depicted as a surrealist painter. Surrealism is many times seen as a
revolutionary movement, a questioning of existing practices and ideas, affecting various fields
(visual arts, philosophy, politics, literature, etc.). About his painting “The Son of Man” René
Magritte pointed out that: “Everything we see hides another thing. We always want to see
what is hidden by what we see. There is an interest in that which is hidden and which the
visible does not show us. This interest can take the form of a quite intense feeling, a sort of
conflict, one might say, between the visible that is hidden and the visible that is present.”.

Discussion

This proposal attempted to describe, through three prototypical approaches, how distance
education and teacher education can be connected or in the last approach even fused
together. All programs benefit from additional educational research with regard to distance
learning and advanced curriculum development.

As mentioned earlier this proposal aims to start a constructive and well-informed debate
about the status of distance education in teacher education. The presented methodology is a
first step in giving articulation to this goal. Future revision and re-examination are
prerequisites for the development of the approaches. This puts the authors in a vulnerable
position. The methodology, where different stakeholders are implemented, tries (at least to a
certain extend) to overcome this.
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EMBEDDING BLENDED LEARNING ENVIRONMENTS IN HIGHER
EDUCATION: TOWARDS A EUROPEAN MATURITY MODEL

Katie Goeman, Stephan Poelmans, Veerle Van Rompaey, KU Leuven, Belgium, Wiebe Dijkstra,
Willem Van Valkenburg, TU Delft, The Netherlands

The EMBED Project: A Quest for a European Maturity Model
A Partnership in Higher Education

The “European Maturity Model for Blended Education” (EMBED) is a higher education (HE)
project (2017-2020) led by a consortium of universities across Europe: KU Leuven, TU Delft,
the University of Edinburgh, the University of Aarhus, Dublin City University and Tampere
University of Applied Sciences. It is coordinated by The European Association of Distance
Teaching Universities (EADTU) and funded by the European Commission.

Aim is to support institutions when introducing, developing and implementing blended
learning (BL) in HE. A reference model is created that encompasses all levels of an institution:
the design of a course, organisational aspects such as policy making, staft support, training
and leadership, while guarding the institution’s quality culture. Internal stakeholders include
learners, teaching staff, support services, technology departments and university leaders,
while external stakeholders are key persons responsible for policy making such as
governments, European university networks and the EU.

Basic Assumptions of the Maturity Model

The European maturity model or EMM includes criteria and instruments to assess the degree
of maturity of BL in a HE institution. It is conceived as a staged maturity model; it includes a
framework for change, based on progress markers related to stakeholder-focused outcomes.
To this end, the aim is to look at the tangible practices at the micro level (courses and
programme) and the meso-level (strategies and conditions) in place at a particular institution.
It focuses on practices and conditions in-place, not processes nor input-output procedures. In
accordance with its logic, maturity of a practice indicates a more holistic approach in terms of
design, informed by evidence or experience. Maturity does not equal better practice, maturity
equals in this view being “more comprehensive”. In each of the maturity levels QA standards
and indicators can assess the quality of a particular practice. However, this is not the aim of
the EMM. The EMM is designed to assess blended teaching and blended education in terms
of different levels of maturity, and to propose follow-up actions. These actions are embedded
in the particular context institutions operate in.
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The Project Phases

The project partners embrace a multilevel framework in order to tackle conceptual and
implementation issues at the course level (micro), at the strategic level (meso) and with the
intent to give relevant input to governmental policy (macro). Figure 1 depicts the different
phases of the EMBED project:

Thearetical i el Design and piloting of

background and - monitoring s mton
needs analysis Descriptive framework instruments
LT 103 — UNIV EDINBURGH CONSORTIUM
Development of
Design and
maturity model and Dissemina tion
2 devel it of MOOC
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1048 105- €ADTU
Policy impact Institutional change
initiatives = trajectories

Figure 1. Phases of the EMBED Project

The EMBED Project: Status of Affairs

Between November and December 2018, TU Delft and KU Leuven have guided the transition
from iO1 to 102, and currently (February 2019) the design and development of a MOOC is
being prepared. In the following paragraph the prominent past activities are described.

Conceptual and Descriptive Framework

During iO1 a thorough literature review was carried out to get an overview on current
conceptions, theories and models. The desk research resulted in a general conceptual and
operational framework, the blueprint of EMBED. It includes the outline of key terminology
principles on blended learning, teaching and education (see also Goeman, Poelmans, & Van
Rompaey, 2018). It allows researchers, practitioners and policymakers to talk common
language and design, develop and assess current practices, strategical and implementation
conditions in a systematic manner.

BL was defined as “learning as a result of a deliberate, integrated combination of online and
face-to-face learning activities”, while blended teaching (BT) was described as “designing and
facilitating blended learning activities”. The term deliberate refers to the explicit role of a
design which specifies the proportion and sequencing of online and offline learning activities
(course) or courses (program). The term ‘integrated combination’ refers to the logic for using
a particular “blend” of virtual and physical spaces. Finally, blended education (BE) refers to
“the formal context of BL (practices) that is determined by policies and conditions with
regard to the organization and support of blended learning”. It impacts hybrid (re)designs of
courses and programs by the nature of their policies and conditions for organizing and
supporting BL and BT. The complete process encompasses 4 iterative phases with particular
ground(s) of decision guiding these phases (Table 1):
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Table 1: The ground(s) of decisions and design of BL practices
Design ground Design phase
1 Context and curriculum Set up the blended learning environment
specifications What is to be learned? - define learning objectives and contents

at course and program level

Who is involved? (learner and instructor characteristics) — define

the attributes of the LE

What resources are available? — assess the implementation and

change conditions that shape the teaching and learning context
2 Learner, program and Determine flexibility at course and program level:

instructor profile To what extent is flexibility offered? — determine one or more
categories and dimensions of flexibility
3 Learning theory / Define learning activities and their sequencing in line with learning
Instructional design objectives:
model Which learning tasks are offered, composed by the didactical

components content, communication and construction and what
is their grouping (individual vs group)?
What learning activities will take place online, which onsite, in
what order?
4 Learning activitiesand  Choose tools for delivery and organization of the learning activities:
media affordances Which tools are employed? — determine interactivity and
synchronicity as a function of media affordances

Design and Piloting of Monitoring Instruments

In parallel to the desk research, instrumentation for multilevel monitoring purposes was
designed and piloted. Objective was to understand in detail which BL environments are in
place staff, which designs for BL designers and teaching staff in higher education adhere to
(and why), and the way these practices are reinforced by the university context, i.e. the
strategical measures and operational conditions. Moreover, it tries to explain which factors
promote or hamper maturity transition, at the course, programme and/or institutional level.

A mixed-method field study was set up across the different partner universities. This
encompassed an online questionnaire and semi-structured interviews. A range of knowledge
domains were covered, such as ICT, Nursing, Teacher Education, History, Economics.
Detailed quantitative data was collected regarding the number and nature of both online and
offline learning activities, next to tools for delivery and organisation of blended courses. The
findings show that the flipped classroom approach is very popular as a BL design. The most
frequently used resources, media and tools are not sophisticated. Detailed qualitative data was
collected during in-depth interviews with policy makers, support and teaching staft. To this
end, a protocol was developed which was translated in different languages. Many cases are
driven by the lecturers’ personal interest, their wish to improve the quality of in-class time,
and to encourage deeper learning. The respondents’ perceived advantages of BT include:
active learning, strengthening of learning experiences, enhanced interactivity, and more
contemporary education. Difficulties and crucial success factors were also identified. The
analysis of the qualitative data suggests the following core themes: added value and
constraints of BL approaches, drivers for BL implementation, course interaction, course
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design, course sustainability, institutional view on BL and institutional support, propagation
of practices.

Development and Review of the Maturity Model

With the overarching themes and critical issues being identified, the next step involved the
definition of different levels, dimensions and indicators of maturity. For this purpose, a pre-
Delphi study and an expert panel were conducted between December 2018 and January 2019.
The pre-Delphi study’s objective was to assess the wording (labelling, clear understanding) of
the dimensions of the EMM, and its completeness (definitions, demarcations of dimensions
and levels of maturity). During the MID2018 conference in Maastricht, subgroups of
participants generated feedback on the interim model. Their input, along with the outcomes
of the pre-Delphi study has led to an enhanced version of the EMM.

The current maturity model consists of three maturity levels, subdivided in dimensions and
indicators considered crucial for discerning course and programme practices, next to
institutional conditions and strategies. These were deducted from literature and the series of
research, development and review activities as previously described.

Dissemination Activities

Throughout the whole project dissemination activities, including multiplier events and
training initiatives, are organised on a regular basis. The purpose is to create awareness about
the EMBED project, its progress and results (see https://embed.eadtu.eu). It gives different
(local) stakeholders (students, teaching and support staff, course designers and programme
coordinators, university leaders) the opportunity to learn about the core insights of the
project, and benefit from the project instruments for practice and policy making. In
September 2018, for example, a 3-day training was organized at the Tampere University of
Applied Sciences. Training activities were clustered around the following topics: (a) General
framework - Blended learning, teaching and education, (bc Blended learning design, (c)
Embedding existing materials in a BL environment, (d) Embedding interactivity and tools in
a BL environment and (e) Embedding video and screencast in a BL environment.

The EMBED Project: An Outlook and a Critical Retrospect

TU Delft will establish the final version of the EMM based on the outcomes of a 3-round
Delphi study. The Delphi method allows to collect and interpret a collective point of view of
expert-participants in order to generate empirical validation. An international panel of
experts is invited to critically review in a grounded way the complete EMM. Throughout three
rounds they will receive questionnaires which constitute Likert-scale assessments of each
indicator per action level, ranked and described in detail per maturity level. The expert
feedback, including convergent and divergent views, is analysed statistically and incorporated
after each round (between round 1 and 2, between round 2 and 3). The results give impetus to
shape the questionnaire in the subsequent round.
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The strength of the EMBED project is at the same time its Achille’s heel. Even though a
profound literature review was carried out which allowed to assess recent evidence on BL and
related topics and terms, it is still difficult to reach consensus within the project consortium
on the terminology and, consequently, operational procedures and instruments. In this
regard, using the Delphi method to define each of the general EMBED parts, as well as assess
the completeness and appropriateness of the specific dimensions, indicators and criteria is an
asset. The diversified composition of the expert panel allows to consider different perspectives
and experiences, and to work towards an agreed multilevel, multidimensional model.
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PROMOTING PERSONALIZED LEARNING DESIGN: THE ROLE OF
ONLINE PEDAGOGICAL INTERVENTION

Hamdy A. Abdelaziz, Hamdan Bin Mohammed Smart University, United Arab Emirates

Abstract

Online learning technology and design has maximized and optimized the potential chances of
personalized, customized, and adaptive learning. This theoretical paper is proposing a new
dynamic pedagogical intervention model for effective personalized learning design. The
author is trying to share a personal and practical answer to the following two questions: (a)
What are the disruptive learning principles of the third renaissance learning paradigm that
impact pedagogical engineering and intervention for personalized learning design? (b) What
is the suggested model for effective online pedagogical intervention to promote personalized
learning design? This perspective was guided by ten emergent disruptive learning principles
of the third renaissance learning paradigm that impact online pedagogical engineering,
management and intervention for personalized learning design. Effective online pedagogical
intervention has four major dimensions that are grounded/interacted and focused on four
metaphoric lenses: (a) types of learners (4Cs): Casual, Committed, Concentrated and
Continuing; (b) pedagogical levels (4Ps): Intelligent, Agile, Distributed and Situated
Pedagogy; (c) intervention levels (4Es): Enriching, Enhancing, Engaging and Empowering;
and (d) online assessment frames (4As): Assessment of learning, Assessment for learning,
Assessment as learning, and Assessment in learning.

Introduction

Online educational systems and programs worldwide are facing many challenges and issues
such as: retention rate, reduce time-to-degree, non-formal and open-personalize learning,
freeload and overload learners, pedagogical distance (isolation), organizational analytics and
quality matter — to mention few. These challenges are pushing to reshape and re-engineering
online pedagogical design models and practices to promote the competencies of personalized
learning design.

Since the beginning of the 21* century, there are major shifts in educational paradigm. These
shifts are applied on both conventional and online learning contexts. Of these shifts: (a) from
standardization to personalization, (b) from content engagement to knowledge engagement
and creation, (c) from judgmental assessment to developmental and dynamic assessment, (d)
from dominant culture of testing to dominant culture of value and learnability, (e) from
instructional systems design (ISD) to personalized learning design (PLD), and f) from
problem solving to design thinking and design authoring (Abdelaziz, 2015).
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In the third renaissance-learning paradigm, new advances in the science of learning and
emerging education goals emphasize the importance of helping people control, mediate and
regulate their own personalized learning. Therefore, the roles of online pedagogy should be
expanded beyond the traditional concepts of delivering and testing to help learners build their
own personalized values and illustrate their deep cognition to themselves, peers, teachers,
their macro and micro community and professional networks (Abdelaziz, 2014a). The
ultimate goal of any pedagogical and educational system is to prepare learners to become
knowledge generators and life-long learners (Ally, 2008). Without a plan for transformative
pedagogical design, smart technology often remains ancillary to personalized learning.

In online learning contexts, the role of pedagogical design became an integral part of effective
personalized learning, especially with increased demand on MOOCs, cMOOCs, and on
online learning certificates, degrees, and programs. As such, pedagogical design models are
also changed to play a multi-dimension role. According to Gustafson & Branch (2002), the
role of models in instructional development is to provide us with conceptual and
communication tools that we can use to: (a) visualize, direct, and manage processes for
generating episodes of guided learning; (b) view both the linear and concurrent aspects of
instructional development; and (c) select appropriate operational tools to maximize learning
paradigms.

With the increasing demand of online courses, higher education institutions started to offer
open and online courses and programs. Massive Open Online Courses (MOOCS) are
example of unlimited participation and open access course via the Web. Although, these
courses have varieties of electronic content, e.g. videos, lectures, and readings, but still have
an issue regarding the pedagogical design and management. To activate online learners and
increase their potential learning abilities and personalized and professional outcomes, there
should be online pedagogical intervention initiatives and practical models and approaches.

This theoretical paper is proposing a new dynamic pedagogical intervention model for
effective personalized learning design. The researcher is trying to share a personal and
practical answer to the following two questions:

e  What are the disruptive learning principles of the third renaissance learning paradigm
that impact pedagogical engineering for personalized learning design?

e  What is the suggested model for effective online pedagogical intervention to promote
personalized learning design?

Pedagogical Intervention (PI)

In online learning context, pedagogical intervention (PI) emphasizes on coaching, facilitating,
and promoting learners’ current and potential intellectual capabilities, dispositions and
attributes. The purposes of PI are to know how and when online learners learn, unlearn, re-
learn and help others to learn collaboratively. The core idea and concern of pedagogical
intervention is that it exceeds the teaching and social presence dimensions. Teaching and
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social presence are important but are not enough to reflect or promote online learners’
cognitive tempo, epistemological belief and ontological identity or pattern.

Pedagogical intervention is also a tetrad process to help both online facilitators and learners
to visualize, personalize, manage and capitalize online teaching and learning activities and
feedback. The ultimate goal of pedagogical intervention is to re-engineer online learning
context to be customized and dynamic to fit with each individual learner’s needs and online
groups’ collective minds. It gives a great chance and support for online facilitators to
transform their foci from content benchmarks to mental benchmarks. It is a dynamic process
to re-engineering online learning context to achieve smart technologies integration in the
delivery and production of knowledge, skills and competencies.

Online pedagogical intervention has four major lenses that reflect levels of learners,
pedagogical levels, levels of intervention, and assessment frames. Pedagogical intervention in
online teaching and learning context is a cubic and grounded/interacted perspective and
focuses on four metaphoric lenses: (a) types of learners (4Cs): Casual, Committed,
Concentrated and Continuing (Al-Awar, 2009); (b) pedagogical levels (4Ps): Intelligent,
Agile, Distributed and Situated Pedagogy (Guardia et al., 2016); (c) intervention levels (4Es):
Enriching, Enhancing, Engaging and Empowering (Abdelaziz, 2015), and (d) online
assessment frames (4As): Assessment of learning, Assessment for learning, Assessment as
learning, and Assessment in learning. These four dimensions are interacting vertically and
horizontally to produce 256 techniques for effective personalized learning design. Figure 1
presents the pedagogical intervention dimensions/lenses.

Figure 1. Pedagogical Intervention Dimensions/Lenses
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Pedagogical Engineering (PE)

Pedagogical engineering refers to all efforts that online facilitator takes into account to
innovate, disrupt, customize, personalize and manage online teaching and learning smart
solutions and applications that reflect online learners’ level, epistemological bases of the
content knowledge, and core values of learning. Pedagogical engineering is a paradigm of
mental and psychological practice to activate and empower online learning programs and
courses. The ultimate goal of pedagogical engineering is to manage and lead effective online
courses delivery and assessment process by supporting online learners to explore, discover,
generate and capitalize new academic and professional content knowledge and competencies.
PE could also be used as transformative mindtool to design thinking, modelling, re-modelling
and design authoring of online learning practices and experience.

Grounded Goals of Pl and PE

PI and PE of online teaching and learning are guided by the following grounded/emergent
goals:

e Build models and patterns of learning in the third renaissance age.

e Empower design thinking and design authoring among online learners.

e Create a culture of creativity and innovation in online learning context.

e Activate personalization and self-organized learning competencies among online
learners.

e Activate knowledge synergy and economy.

e Activate ontological conceptions and pedagogical analytics in online learning context.

What are the disruptive learning principles of the third renaissance learning
paradigm that impact pedagogical intervention and engineering for
personalized learning design?

To answer previously stated question, the authors reviewed some of recently published
models of online pedagogical design and its related issues, variables and applications (e.g.
Abdelaziz, 2012; 2013a; 2013b; 2014a; 2014b; Anderson, 2008; Burke, & Crozier, 2013;
Chonody, 2015; Guardia, Witthaus, Rodriguez, & Campillo, 2016; Lockyer, Heathcote, &
Dawson, 2013; Mekala, Shantha, & Ponmani, 2017; Ramdass & Masithulela, 2016; Robinson,
2011; Tegos, Demetriadis, Papadopoulos, & Weinberger, 2016; Saville, Zinn, & Elliott, 2005;
Shum & Ferguson, 2015; Silva, 2013; Westberry & Fanken, 2015; Wise, 2014; Wright &
Collins, 2007; Zhu, Yu, & Riezebos, 2016).

Pedagogical intervention and engineering paradigm is guided disruptive learning principles
to suits online learning context (people, place and purpose). These principles are:

e Strong and profound online knowledge is gained through a networking process of
collective mind and collective efficacy.

e Online cognition is an engineering process that needs immersive, interactive, active
and reflective online mediator.
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e The wisdom of practice in online teaching and learning context is a continuous
process of reflection-on-action not just reflection-in-action.

e Online teaching is a productive and developmental dialogue to reduce alternative
conception and free-load achievement through well-design cognitive and affective
scaffolds.

e Delivering effective online courses needs a transformative pedagogical design to
empower online learners through tetrad-like and loop-like learning activates and
feedback.

e  Online cognition catalyst is enhanced through effective integration of communication
tools.

e  Effective pedagogical intervention emphasizes problem analysis and design thinking.

e Early vision of pedagogical intervention comes from analysing learners’ cognitive and
affective tempo.

¢ In online learning context, when and who have the same importance like what, why,
how and where.

e  Effective pedagogical design gives a considerable attention to learners’ disposition.
Current generation of learners are divers, dynamic and differentiated by nature.

Pedagogical Intervention Techniques

Most of online teaching programs and courses are delivering online materials and content in
a linear manner such as online lecturers, video segments, readings, asynchronous and
synchronous activities, and online assignments. This linearity may improve the quality
control of online course delivery, but it does not improve and assure the quality and the
impact of online learning (Abdelaziz, 2012). Online pedagogical intervention exceeds the
traditional techniques of delivering online courses. It emphasizes multimodality techniques
that increase the level interaction and interactivities in online learning context for any type of
learners (regular and special needs learners). PI depends on techniques that decrease the level
of isolation and free-load learning. PI techniques increase the level of engaging of online
learner to produce, generate, and innovate new knowledge or solution. Pi techniques are new
windows of immersive learning design that support design thinking and design authoring
tools and skills. Of these techniques:

e Cognitive scaffolding.

e Ongoing feedback and feedforward (360-Degree).

e Productive dialogues (error — reduction techniques).

¢ Cognitive Guided Instruction (accuracy mirrors).

e PSl attributes (Triangulation Practices: TP, SP and CP).
e Loop Learning Activities (Tetrad-Like Activities).

e DA (Dynamic Assessment Techniques).

e Interteaching (Mutually Probing Conversation).

The authors believe that these grounded online pedagogical intervention techniques may help
in increasing retention rate and reduce-time to degree. They may also close the gap between
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pedagogical distance (Isolation) and pedagogical presence; and the gap between free-load and
over load learner in online learning context. In addition, these techniques may increase the
level of learning and organizational analytics.

What is the suggested model for effective online pedagogical intervention?

To design this PI model, the researcher reviewed some of recently published models of online
pedagogical design and its related applications in online learning context. PI is a cubic and
grounded perspective and focuses on four integrated dimensions: (a) types of online learners
(Al-Awar, 2009), (b) pedagogical patterns (Guardia et al., 2016), and (c) intervention levels
(Abdelaziz, 2015), (d) online assessment frames. These four lenses are generally articulated in
Figure 1. These four dimensions are integrated and dynamic in a specific manner in which it
produces 256 techniques for effective online personalized learning design. Figures 2, 3, 4, and
5 represent each dimension and its related concepts.

Customized & Solution-Driven

Executive Development

Research-Driven Innovative Academic Degrees

_ (Bachelors, MSc. PhD)

~Concentrated Learners:

»Committed Learners &

Informal Learning Open Access Education
(Short Courses, Seminar

& Conferences)

Figure 2. Types of Life Long (Online) Learners
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Assessment of
Learning

Figure 5. Assessment Frames

Mapping Learning Principles with Pl Model

The following is an example to link one of the ten previously mentioned learning principles.
“Strong and profound knowledge is gained through a networking process of collective mind
and collective efficacy.” To engineer the pedagogical intervention of this principle, online
instructor should support his leaners (any level of learners) to interact with factual,
conceptual, procedural and metacognitive knowledge by creating personal and group or
collective learning spaces. These e-spaces are supported by Intelligent Pedagogy (e.g. creative
utilization of emerging technologies), or by Agile pedagogy (e.g. facilitating personalization
and flexibility of learning pathways), or by Distributed pedagogy (e.g. increase the focus on
learning task and problem design and analysis), or by Situated pedagogy (e.g. increase the
focus on context - big ideas or work-related issues/examples). Applying these four
pedagogical levels needs sequential and parallel treatment from online mediator to enrich,
enhance, engage and empower online learners’ collective efficacy.

To validate this model, the researcher applied it on a sample of concentrated leaners (n = 23)
studying a blended master degree in education registered in fall 2016 at Hamdan Bin
Mohammed Smart University. The following are four samples of leaners’ reflection about this
model (Learners’ reflection space (Sawti), HBMSU, 2016-17).
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Search results

'm writing here to express my deep interest to continue my study in this UNI that considered as advanced and prestigious educational edifice
with various study disciplines and quality of learn; aiming also to expand knowledge and gain meaningful taste in my work, study as well as
obtaining a gratifying social role in the future. For the class of Research Methods with Professor Dr Hamdy Abdulaziz | began my study and
would like to point out some significant benefits | myself acquired. First of all, | found his work delivered properly certainly when it comes to th
research’s importance, role, value and consideration. Secondly, his GREAT patience with our different level of understandings as well as
constant cooperation to clarifying any misconception information. Thirdly, many and many and many terminologies, concepts, aspects
regarding research methods have eventually clarified! These outcomes from this class made me very happy since | really was so enthusiastic
to seek research tools and techniques’ comprehend . On the other hand, | just have one tiny criticism about the tasks given to us weekly; very
intensive and long where most of us do not have the time to complete them, so kindly please minimize them in order to provide comfort for all
students Thank you Professor for your efforts in this semester ... Kindest regards, Maneh Alahbabi

Take me there 9 ‘
I VanchHsbabi 12/28/2016- 1604

Search results

The scale of measurement is very interesting topic as it assists the reasercher during the data collection, there are four tyoes of S.M which are
nomina, ordinal, interval and ratio to make it more easy to remember call it NOIR. Last semester i was enrolled in a course called "Research
method in E-education LEADS00" with Prof. - @habdelaziz , we learned step by step how to conduct and write a good research paper. He
quided, instruct and taught us many important and useful steps that i refer to whenever | start writing my assignment oapers. Its really very
important to take RESEARCH METHCD training prog or courses before you enro in any other courses, as it important for the masters degree
students’to know step by step how to write and submit a high quality paper. Thank you

Take me there 9

- Hind AlMaazm 02/13/2017- 2307

My learning moments (Week 1)

1. The first L.M i learned is to write down a learning moments in any kind of field. Whether if i am attending ¢
ecture, reading a book, talking to my mother, watching a tv show. | will start to write down anything new i
earn and collect all the information in one notebook and by the end of each week i will go through my notes
share and discuss it with my friends, family... etc.

2. It was so useful to know about the DIKW Hierarchy which stands for Data, information, knowledge and
~isdom . On the same day, i went back home ad read a lot about DIKW pyramid and the relation between
2ach element in the pyramid.

Thank you Professor Hamdy Abdullaziz
Hind Almazmi 20010221
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Name: Owaisha Al zehmi Introduction to Educational

Technology

Id: 200103029
Week 1

Learning moment

According to wisdom pyramid , the teachers cannot teach the
knowledge, but they teach the information using what they know
(content knowledge). By integrating the technology, students can
perform better using more engaging, active, intentional , collaborative

and natural activities. Here comes the teachers' role to design and
produce these activities that would promote learning. Teachers have a
major role in any teaching situations using the technology and _
facilitating the learning experiences by orienting students on how to use
the technology better, using the 215 century skills. Such as, critical

thinkino nraohlem csnlvino commiuimmicatino creativitv and innavatinn

Conclusion and Recommendations

Online education in the fourth industrial revolution is facing a paradigm shift. This shift is
very impacted by the advancement of learning technologies and learners’ emergent attributes.
Online learning technology, design and delivery modes are maximizing and optimizing the
potential chances of personalized, customized, and adaptive learning. In the near future,
online education and training models, programs, strategies and platforms will focus on
developing human capital and learners’ disposition and attribute to foster an innovation-
driven culture of learning for impact. Without a plan for transformative pedagogical design,
smart technology often remains ancillary to personalized learning. In the current theoretical
paper, the author presented a grounded perspective that could be used to increase the level
and quality of online pedagogical design and intervention to promote penalized learning. This
perspective was guided by ten emergent disruptive learning principles of the third renaissance
learning paradigm that impact online pedagogical engineering, management and intervention
for personalized learning design.

Online pedagogical intervention has four major lenses that reflect types of learners,
pedagogical approaches, levels of intervention, and assessment frames. Pedagogical
intervention in online learning context is a cubic and grounded/interacted perspective and
focuses on four metaphoric lenses: (a) types of learners (4Cs): Casual, Committed,
Concentrated and Continuing; (b) pedagogical levels (4Ps): Intelligent, Agile, Distributed and
Situated Pedagogy; (c) intervention levels (4Es): Enriching, Enhancing, Engaging and
Empowering; and (d) online assessment frames (4As): assessment of learning, assessment for
learning, assessment as learning, and assessment in learning.

As per the theoretical perspective presented in this paper, and as per the indicators that were
collected from a piloting process, the author recommends the following highlights to be
considered from online learning providers, instructors and practitioners:
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e A shift from the concept of online teaching to online pedagogical engineer and
intervention is highly demanded to promote personalized learning design and
assessment.

e Assuring the quality of online learning needs a focus on humans’ capital (online
instructors, facilitators or pedagogists) and their role to apply and evaluate effective
pedagogical practices, not only best practices.

e Online learning programs’ providers need to invest on the concept of “Online
Pedagogist” to make a transformation toward online pedagogical design, engineering,
management, and intervention. The outcome of this paper could be used as a focal
and starting point to mobilize this recommendation.
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FUTURE SKILLS AND HIGHER EDUCATION “FUTURE SKILL
READINESS”

Ulf-Daniel Ehlers, Baden-Wurttemberg Cooperative State University, Germany

Introduction

The discourse on the future of higher education is already an old one. Higher education
Institutions are used to it and are slow in turning around which makes them stable and
enduring organisations. In a way institutions and society are benefitting from their internal
protection mechanisms which goes along with the status of autonomy and independence they
are granted in democratic societies. However, in recent times it becomes clear that we are
approaching a peak point in the “race between technology and education” as the Dutch Nobel
Prize winner Jan Tinbergen called it about four decades ago (Tinbergen, 1975). One popular
theory to explain the rising trend in inequality was first put forward by the Dutch Nobel Prize
winner in Economics Jan Tinbergen over four decades ago. He characterised wage inequality
as being the outcome of a “race between education and technology”. In this theory,
technology increases the relative demands for more skilled labour while education increases
the relative supplies of such labour. Thus, rising inequality implies that technology is winning
this race. It is characterized by technology, global and globally networked societies,
institutions and individuals and education systems as a whole will have to make the next
move in this race — and evolve in the light of to these developments, change their mode of
working and evaluate their objectives. This is especially true for higher education amongst
educational institutions, as the last autonomous and self-governed institutions in the
education sphere. One important piece in this puzzle is the question of direction - change in
which direction? What are the new skills which are needed for our societies to be sustainable
and our organisations to be fit for the changed environments?

In this article we are presenting parts of a 2019 international Delphi survey about future skills
in higher education (more in Ehlers, 2019, in print). The research is based on a multi-part
research project called “Next Skills” in which we have been conducting research to shed light
on the demand for specific skills which we refer to as “future skills” (more on
www.nextskills.org). As has been demonstrated by other studies, too (see for instance
Deming, 2017; Noweski, Scheer, Biittner, von Thienen, Erdmann, & Meinel, 2012; OECD,
2017), research in this area is of vital importance as future graduates need to adapt to an
increasingly changing and complexity-gaining world that demands agility and “innovation in
action”. To address this field systematically, we pursued the question which skills are
necessary for future employees and which skills are perceived as necessary to shape the future
of society in a sustainable way. Other questions which we focus on in the project but will not
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present in this paper are how learning will look like on the future and how higher education
institutions will have to change.

We approached these questions from a systems-ecological understanding of changing systems
in society and their interconnectedness (Woodside et al., 2006), as well as from an education
science point of view on competences (following the action oriented competence concept
defined by Erpenbeck, 2010). Two studies have been conducted prior to the Delphi survey.
The first project started in June 2015. In this we identified and analysed competence concepts
in more than 120 German organizations. These had been identified on basis of submissions to
an award scheme rewarding advanced concepts of skill, learning and competence frameworks
within organizations. To take part in this award, organizations were asked to share their
competence models and trainings offered to promote their employees’ skill formation.
Winners were then invited to participate in a qualitative interview study. Through an expert
screening and analysis, we were able to identify main dimensions of action competence
within the overall concepts submitted by the participating organizations. According to the
expert’s opinion, about 20 organizations in the sample proved to have very advanced,
developed, and elaborated conceptions and documented approaches for competence
development with their employees and advanced learning architectures. Within these
documents, experts also found evidence of skill and competence descriptions, which are seen
as important and essential for individuals” and organizations’ performances in future markets
and activities. For the second research project, the research team chose 17 organizations from
this group of advanced, future organizations in order to conduct further research into finding
dimensions and structures of future skills. To gain further insights into the specific skill set,
organizational approaches to promote them as well as for the purpose of identifying drivers
leading to the changed skill demand, we took a qualitative approach and conducted 17 in-
depth interviews with representatives from a sample of those organizations, resulting in more
than 700 minutes of interview material addressing the above questions. Based on the material,
two researchers coded all interviews independently using the inductive coding technique
(Thomas, 2006) and the software MAX QDA (VERBI Software, 2017). After coding, passages
lacking unanimity were discussed among the researchers to gain inter-operator reliability in
coding. As a result, we have obtained a set of future skills, insights into dimensions of change
in organizations through digital and networked global collaboration processes and have
specified a number of scenarios of future higher education. These results were taken as the
basis for the international Delphi survey on future skill - future learning and future higher
education. The international Delphi study focused on validating and elaborating the
qualitative constructs gained through the interview study. In this paper we are presenting the
result on one particular part of the study, the 16 future skills derived from our analysis,
validated and elaborated through the international Delphi experts, as well as their opinion
about higher education “future skill-readiness”.

Methodology

The survey design has been carefully crafted on basis of previous experiences: Firstly, the
international expert panel is described below (their professional as well as national
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backgrounds, and their fields of interest). Secondly, an overview on the themes, questions and
survey logic of the two rounds of the Delphi survey will be provided.

The panel

We invited 53 international experts from different organizations and institutions. They
worked within higher education institutions, as researchers in the field of pedagogy, networks
concerned with learning and skill formation topics, the digitalization of higher education or
within NGOs (more details in Ehlers & Kellermann, 2019). It was important to us, to consider
the perspectives of both, representatives from higher education institutions as well as from
consultants and practitioners from the economy. Further, we paid close attention to the fact
that within the two sub-samples, people occupying different positions were included in order
to allow for a maximum of differentiation and plurality of opinions on the topics surrounding
the future of learning, skills and higher education, and avoid blind spots. 49 international
experts participated in round 1, 46 experts in round 2, representing about 17 different
countries (Australia, Austria, Belgium, Canada, France, Germany, China, Italy, Lithuania,
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, and the United
Kingdom).

Delphi method

The Delphi survey had two rounds, the second administered four weeks after the first. Both
rounds were mainly focusing on asking experts to clarify concepts, definitions, terminology
and rating importance (round 1) and of time to adoption in the field of future skills (round
2). The question logic can be seen in the figure representing the different thematic parts and
showing how the two rounds build on each other. An important focus was put on
participants’ views of the abilities, the processes, the strategies, skills and competences which
employees needed and will need in the future in order to cope and productively deal, as well
as further develop the increasingly faster changing organizational reality. The experts
provided ratings and opinions through qualitative comments which were analysed and
resulted into improved and enhanced formulation of statements.

7 n - B
(' Part | Scenarios for the future of higher education | [ narios for the future of higher education '

Probable future leaming
concepts and future skills

v
7
\ 2 O / \ /
~. -~ .
concept clarification and estimates on
likelihood assessment time of adoption

Figure 1. Delphi survey structure
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Future Skills - and Higher Education Institutions’ “Future Skill
Readiness”

The Future Skills Approach - A Theoretical Model

Data for the future skill model were triangulated regarding methodology, data sources and
theories used to reconstruct skills. The analysis of data resulted in a reconstruction of factors
which are underlying future skill demands and reveals insights into the form and importance
of learning in todays and future professional work environments of advanced “future”
organizations. It allows a reconstruction of those specific individual abilities and skills which
will - in the future — will be necessary to deal with challenges in professional future work
environments.

A first important issue is to note that “skill” is a term which is always expressing a relation.
Only in a relation, a skill becomes meaningful. A communication skill for example as such is
not meaningful but communication in a skillful way of somebody in relation to something is.
Using this insight, we were able to identify an inherent structure within the list of future
skills, allowing for classification of such “future skill relations” into field of skill profiles which
each has distinct relations. They can be classified according to the target of their relation -
weather it is related to a subject (individual to itself) — object (individual to a certain task) - or
environment (individual to social environment). Thus three dimensions allow to allocate
skills according to their relation to subject — object — world. Important: All three dimensions
are interrelated, and influence each other. We are introducing this threefold distinction (see
Figure 2) because any kind of skill, ability or action can either be an expression to shape (a) an
individual’s relation to itself in past present or future (time dimension), (b) an individuals’
relation to a certain thing or object (object dimension), or (c) an individuals’ relation to
somebody else or a group in the word (social dimension).

world object

Figure 2. Three-fold distinction of future skills

This threefold distinction is rooted deep into philosophy of education (e.g. Dewey in his essay
Knowing the Known) but recently goes back to Meder (2007, also Roth 1971), who is
presenting a foundational, constitutive structure for education as a threefold relation. Our
future skill concept is based on three different moments of theoretical reflection:

e skills are understood as “competences” as defined by Erpenbeck (2010), emphasizing

that competences are dispositions to act in complex unknown future contexts;
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e skills are viewed as relational concepts which can be described within the three
dimensions of the structural view of education;

e future skills are viewed as a reaction to shifts which take place within the different
parts of the theoretical framework, and can be described through the set of 16 future
skill profiles.

The threefold concept which we suggest in our research as a theoretical basis allows to root
the future skill discourse in education theory. This gives more direction and precision to skill
terminology and allow to describe more precisely what we refer to as future skills instead of
just listing terms in an additive fashion. In all of the three dimensions’ shifts are going on.
The interview data reveal a clear change in nature of what is demanded in the future in
comparison to the past and in parts the present.

e  Shift 1 - Subject related individual skills: Whereas in the past individuals could rely on
following requirements, the future will demand more self-organization instead.

e  Shift 2 — Object related individual skills: Whereas in the past individuals could rely on
applying knowledge, methods and tools, the future will demand original creative
development of new knowledge, methods and tools.

e  Shift 3 - World/ organizational related skills: Whereas in the past organisations were
organized and management according to clear structures, the future will demand
fluid, enabling, agile cultures.

Figure 3 shows that shifts take place in all three dimensions (called “areas of action” in
Figure 3). In addition, data reveal shifts in different fields as well by emphasizing the greater
importance of individuals’ responsibility for their own development, as well as competence
management and autonomous navigation through an ever faster changing environment.
Whereas in the past external (organizational) structures were a scaffold which provided
guidance and orientation to individuals, such external structure and scaffolding will be
decreasing in the future. Thus, individuals will have a stronger role to be navigators of
themselves (in Figure 2 referred to as “relational structure”). And, finally, the components
which skills are made up through (e.g. knowledge, skills and attitudes) are subject to shift as
well. In our concept of skills, a skill is made up of four dimensions: knowledge, an
(instrumental) application ability, a design-ability, and critical reflection-ability. Within these
four parts of a skill, a greater emphasis will be on design-ability and critical reflection-ability
can be perceived for future skills. Figure2 shows that knowledge and application of
knowledge will be such foundational elements which will, in the future, not be sufficient for
successful performance. Much more importance was given to the two elements “design-
ability” and “criticism/ reflection-ability” for future performance (called “skills dimensions”
in Figure 2).
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Figure 3. Combing the structural education model with the competency model to explain future

skills

All three dimensions interact with each other and are not sole expressions of isolated skill

domains. Subjective aspects influence outlook on objective aspects as well as social aspects

impact subjective and objective aspects. The presented future skill model is thus going beyond

a static model of listing a set of defined skills. It is secondly going far beyond digital or

technical skills which will no doubt be important but represent just one ingredient for future
skills. Their true values lie in the personal development of dispositions to act self-organized in a
defined domain.

In summary, the future skill model is capable of describing the wide array of future skills in a

clearly structured and well-described set of dimensions:

90

The first future skill dimension is the subjective dimension of futures skills profiles. It
is relating to an individuals’ subjective, personal abilities to learn, adapt and develop in
order to improve their opportunities to productively participate in the workforce of
tomorrow, actively shape the future working environment and involve themselves into
forming societies to cope with future challenges. It contains seven future skill profiles.
The second future skill dimension is relating to an individual’s ability to act self-
organized in relation to an object, a task or a certain subject matter related issue. It is
emphasizing a new approach which is rooted into the current understanding of
knowledge but is suggestion to take knowledge several steps up the ladder, connect it
to motivation, values and purpose and impregnate it with the disposition to act self-
organized in the knowledge domain in question. It is not just a quest for more
knowledge but for dealing with knowledge in a different way which is resulting into
professionalism and not into knowledge expertise.

The third future skill dimension is relating to an individual’s ability to act self-
organized in relation to its social environment, the society and organizational
environment. It is emphasizing the individuals’ dual role as the curator of its social
portfolio of membership in several organizational spheres and at the same time having
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the role of rethinking organizational spaces and creating organizational structures
anew to make it future proof. It contains an array of five skill profiles.

The 16 Future Skills Profiles

Two main orientations for future skills have been defined through the study and the experts’
judgement, they represent the main foundation for the future skill concept. They point to the
essence of the future skills context: (a) constant adoption through learning and (b)
uncertainty as inherent trait of professional contexts of the future. Specifically, the second
aspect is constitutional for skills, as skill is defined as dispositions to act in future unknown
contexts — rather than as reproduceable knowledge. In the Delphi survey, both statements
received high levels of agreement, supported through qualitative commenting of experts, and
are also seen as relevant today or within the next 5 years by the majority of experts. 89.2% of
the respondents indicated agreement with our first proposition that the greatest challenge
students would need to be prepared for through HEIs would be the constant need for
“adaption through learning” in constantly changing future work environments (M =4.17,
SD = 0.81, Auxdaption(strongly agree) = 37.0%,  Asdaption(agree) = 52.2%).  Asdaption(strongly agree) indexes the
percentage of respondents, who strongly agreed with the statement, whereas Auxduprion(agree)

shows the percentage of the sample that expressed agreement.

Table 1: List of future skills

Subject

Object

Social

Autonomy: capacity to make an
informed, uncoerced decision
and act accordingly

Self-initiative: individual ability
to take an active and self-starting
approach to work goals and
tasks

Self-management: ability to lead
and regulate oneself to decide in
a self-responsible way

Need/ motivation for
achievement: individual’s desire
for significant accomplishment,
mastering of skills, control, or
high standards

Personal agility: positive
attitude, resilience and openness
to changes, being comfortable in
ambiguous and changing
situations

Agility: ability to orient
oneself in fast
changing contexts,
constantly changing
objects

Creativity: to be able to
deal with task in a new,
unforeseen way

Tolerance for
ambiguity: ability to
deal with uncertainty
and in different roles
Digital literacy: ability
to utilize digital
technology in a
creative way for
learning, working,
collaboration

Ability to reflect: ability
to critically analyse
made experiences and
learn for future
contexts

Sense making: ability to identify with
and make sense of given
organizational rules and values for
one’s own life and work

Future mindset: ability to
productively develop an
organizations’ context, continuously
learn and develop one’s skills and to
be open for new and unknown
challenges within a given
organizational context

Cooperation skills: ability to
cooperate in teams and have social
and intercultural skills

Communication competence: ability
to actively create dialogue, achieve
consensus and criticize
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Autonomous learning
competence: ability to
continuously adapt through
learning, know learning
methods, evaluate own
progress, ability to learn
motivated

Self-efficacy: one’s own
conviction to be able to act
successfully on a given task

Figure 4 shows the skill profiles which are described in Table 1. As mentioned above it is
important to note that each ‘skill profile’ contains a number of subskills which are viewed by
the participants of the interview study as important within this skill profile (Ehlers, 2019, in
print). The second statement suggested that the ability to successfully deal with uncertainty
would become the most important skill in future work environments. The experts’ opinion
was largely overall in agreement with this position (M =3.73, SD =1.10, Auncertainty(strongly
agree) = 26.7%, Auncertainty(agree) = 40.090). Auncertainty(strongly agree) indexes the percentage of respondents,
who strongly agreed with the statement, whereas Auncertainy (agreey Shows the percentage of the
sample that expressed agreement. The majority of elaborative comments stressed that experts
perceived this skill to be or to become increasingly important, accompanying other future
skills in their rise to importance.

Autonomous learning competence

Percrl it UL

Self-efficacy

Self-management

Self-initiative:

Autonomy

Need! motivation for achievement |

Communication skills Future mindset

: Cocperation skills | &

Figure 4. Delphi survey structure

The future skill profiles were validated and rated through Delphi experts — both on their
importance, as well as on experts’ opinion about higher education readiness to adopt those
future skills into their mission. Both variables were assessed on a five-point Likert-scale,
whereby importance ranged from 5 — very important to 1 — not important and support from 5
— very good to 1 - very poor. To gain an overview on the discrepancy between skill’s
importance and its respective level of support in higher education, we calculated the delta,
subtracting the mean support from the mean importance.

All individual development-related Future Skills are perceived as important, with autonomy
being rated as very important (M =4.53, SD =0.62). Autonomous learning competence
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(M =4.48, SD =0.69) and self-management (M = 4.46, SD = 0.72) occupied the second and
third most important positions. Contrary to that the degree of implementation in higher
education, expressing the evaluation of exerts how well HEI are equipped to support the
development of these skills is rated. The delta between both values has been calculated. It
shows that the largest discrepancy is perceived for the autonomous learning competence
(A =1.83) and autonomy (A = 1.81) - two of the skills that earlier had been rated among the
most important.

5.00

450

4.00
3.50
3.00
250
2.00
1.50
1.00

Autonomy Self- Self- Need/ Personal Autonomous Self-efficacy
initiative management motivation for  agility learning
achievement competence

Figure 5. Subject and individual development related skills:
Importance (dark blue bars) versus current degree of higher education support (light blue bars)
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Figure 6. Object-related skills (Instrumental skills):
Importance (dark blue bars) versus current degree of higher education support (light blue bars)
(NImportance = 44, NSupport = 45)
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Figure 7. Organization-related skills:
Importance (dark blue bars) versus current degree of higher education support (light blue bars)
(N =45)
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Object related skills are skills which are relying on individual dispositions to act in unknown
future environments but where the object of action is not the individual itself but a certain
object which needs to be acted upon - e.g. a certain task.

The expert sample rated all skills to be important, except for the ability to reflect, which was
even voted to be very important (M = 4.50, SD = 0.67). Furthermore, the data reveals that the
ability to reflect is one of the currently best-supported skills in HEIs compared to the other
object-related skills. Least support apparently exists for agility and creativity skills (M = 2.53,
SD =0.87; M =2.52, SD = 0.85), leading to the highest perceived discrepancy between agility
skills’ importance and their current support through HEIs.

Individual organization related skills are those skills which are needed to act in organizational
and social environments. Action is self-organized and understood as disposition. In this
section all skills are perceived of as important, whereby cooperation and communication
skills are even rated to be very important (M =4.59 SD=0.67; M =4.67, SD =0.67).
Moreover, all skills were rated to be acceptably support within HEIs, whereby the two most
important skills (cooperation and communication skills) were deemed to be the best
supported across all Future Skills (M = 4.59 SD = 0.67; M = 4.67, SD = 0.67)

Conclusion

With regards to future skills we can conclude:

e Future skills can be analysed and described as a set of profiles, each containing an
array of skill definitions covering future skill demands.

e These skills can be referred to as future skills and can generally be described through
two cornerstone characteristics: a strong, transversal and well-developed ability of self-
organization, which is mutually supported through a high-articulated supposition to
act under conditions of uncertainty. Proficiency in any profession in the future will
entail these two traits.

e Future skills can be described within a model, which is structured into three
dimensions: subjective — individual development-related, objective - task and subject
matter-oriented, social - organizational and environment-related. All three
dimensions interact with each other and are not sole expressions of isolated skill
domains. Subjective aspects influence the outlook on objective aspects as well as social
aspects impact subjective and objective aspects.

e The future skill approach presented here is going beyond a static model of listing a set
of defined skills. It is going beyond digital or technical skills which will - no doubt -
carry high importance for the future workforce but represent just one ingredient. The
specific value of the presented future skill approach lies within the combination of
focusing on the development of dispositions to act in a self-organized manner in the
respectively described domain with a defined array of skills.
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HEARABLES: ELEARNING IN THE WORKPLACE
Rory McGreal, Athabasca University, Canada

Introduction

Hearables, a term first coined by Hunn (2014), are wireless smart micro-computers with
artificial intelligence that incorporate both speakers and microphones. They fit in the ears and
can connect to the internet and to other devices; they are designed to be worn daily. These
devices, such as the Bragi Dash, Vinci and Bose Hearphone are now appearing on the market,
which is expected to exceed $40 billion in the USA by 2020 (Omnicom, 2018). Hearables are
not headphones, nor hearing aids, nor ear plugs, although they could take on the affordances
of any of these devices (Banks, 2018). Headphones are designed for listening to music.
Hearing aids are designed as an aid for the hearing impaired. Ear plugs reduce unwanted
sounds by cancelling noise. Hearables offer comparable features and additionally provide
users with a microphone and connectivity to the internet supporting telephony and personal
digital assistant (PDA) services (Computational Thinkers, n.d.). Prior to 2017, in the USA,
such devices required the approval of the Food and Drug Administration. This approval is no
longer required for hearables, as they are no longer considered to be medical hearing aids
(Over the Counter Hearing Aid Act, 2017). This paves the way for the expansion in the
market of significantly lower-priced hearables, undercutting the expensively-priced hearing
aid market.

Hearables for Workplace eLearning

Hearables stream music or audio content wirelessly using Bluetooth. Phone calls can be taken
hands-free. Noises can be filtered out and speech amplified and filtered. And, with
augmented audio, hearables can transform the user experience with sound controls and
special effects (Traynor, 2017).

Hearables can be also used to simply enhance the listening experience. Hunn (2014) refers to
them as the “new wearables”. As such, they represent a subset of wearable computers, which
now includes wrist bands like Fitbit, eye wear like Google Glass, intelligent garments like
CruchWear, or shoes like Nike+. Hearables must be distinguished from audibles like
Amazon’s Alexa, Apple’s Siri, Microsoft’s Cortana and Google Assistant. The difference is that
of mobility — hearables can go anywhere with the user, whereas audibles are place-based.

To date, hearable companies have focused on either music, because of its wide popularity or
the health and sports markets because of their devices™ ability to monitor and track body
performance such as the heart-rate, energy, oxygen saturation, etc. or physical activity such

97



Hearables: eLearning in the Workplace
Rory McGreal

as, speed, time, counting steps, etc. The ear is one of the best places to accurately measure
biometrics and physical activities. In addition, the newest hearables can now provide as-
needed advice on request by users. A PDA can instantly access various web applications, such
as news and weather reports or route planning. Another form of specialised hearables are the
earphone language translators such as Google Pixel Buds and Waverly Labs Pilot. This feature
and others open up the possibility of taking full advantage of these devices to support mobile
learning and other forms of both traditional and distance education.

Distance learning has been evolving at a rapid pace since the arrival of the ubiquitous internet
at the end of the last century. The old correspondence school model based on the postal
system was ported to the Internet, increasing response times. Then the affordances of the
internet allowed for greater interactivity, at the beginning through simple email, then with
social networking, audio and video conferencing and Voice-Over-IP using desktop
computers. Mobile devices including smart phones, tablets and laptops are now ubiquitous.
They allow users to access the internet from wherever they are. More people today access the
Internet using these mobile devices than by any other means (ITU, 2017). Students are taking
full advantage by accessing their lessons online. Both formal and informal learners are also
accessing instructional videos, audio books and manuals, podcasts, personal recordings, and
other training, explaining, and skill enhancing websites.

More recently, place-based audible technologies have demonstrated the convenience of using
these PDAs in the home and office. Their capability for intelligent voice recognition (IVR)
and natural language understanding (NLU) enables these devices to serve as powerful
interactive digital advisers. In fact, these interactions could become the principal means for
spontaneous queries (Burrows, 2018). This has opened the possibilities for using IVR and
NLU to support learning.

Place-based audibles can be used in the administration of education. Ellis (2018), reported on
a campus-wide distribution of Echo Dot audible devices with Alexa to all the students. She
noted how the devices are being used to relay information from the institution to students,
alerting them to deadlines or dates on the academic calendar, as well as faculty office hours or
even the cafeteria menus. She also noted that students were using their devices as PDAs
advising them on a wide range of campus and other activities. Hearables could be used in a
similar manner, while allowing students more flexibility, because they can remain connected
wherever they are, and so not be confined to their residences in accessing Alexa and the
broader internet.

Now, with the availability of hearable devices, one can begin to explore in what ways, they can
be advantageous. Hearing is a private and personal activity. This should be kept in mind
when designing applications and tasks. Perhaps the most significant advantage for hearables
comes with their ability to provide features that exceed the capabilities of the basic hearing
aid. Hearables can augment the ability of the user to hear and discriminate sounds, helping
the users to focus on those sounds that are the most important — super hearing. For example,
an emergency respondent could be alerted to the slightest sound in a burning building.
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Hearables also facilitate switching from one function to another seamlessly, while providing
useful advice as needed. With the growth of augmented reality and other forms of
multimedia, users will need to have audio input, so hearables could become essential in these
alternative environments. As we know from the user experience with home-based audible
devices, the voice interactions can be natural and personal. In a mobile environment, perhaps
the most important application will be the ability of users to instantly access the information
they need in real time; in the workplace, the added advantage of being hands-free cannot be
underestimated.

Brown (2016) noted several advantages of hearables. Notably, they can be used for most, if
not all, of the traditional sound-related applications, such as listening to music, and
mitigating hearing loss. In addition, hearables can augment sounds; this improves hearing
above the norm by empowering users to apply selective noise cancellation (removing
extraneous noise) and focus on specific sounds, such as a baby crying. Instant replay and
recording of words is also possible, so users can check for understanding or file a recording as
a record of an agreement. Another important feature is the ability to instantly translate
between languages. The biometric capabilities allow for measuring health and fitness
variables, providing users with a health record and even sound an alert for a sudden medical
emergency. Biometrics can also be used for security authentication.

For educators, the information/communications functions can be effectively exploited. These
features support the delivery of lectures, educational podcasts, notifications, and reminders
through a wide variety of applications, while supporting interactivity. Intelligent hearables
can determine the context and choose the right time and place to deliver the best content.
These PDAs can become one of the principal ways we interact in learning.

There are significant challenges in using hearable devices. There are major concerns related to
the social acceptability of people talking out loud in a public space or office. There has also
been a stigma attached to hearing aids, with many people considering them to be
unfashionable and only for the elderly. Manufacturers are addressing the stigma by designing
devices that are unobtrusive, sitting securely inside the ear. Hunn (2015) suggests that the
comfort of these new lightweight devices will help to destigmatise their use. Of course,
another approach is to create more fashionable devices — the earrings of the future (Lumen,
2018).

Just-in-time learning/Context-based learning

With ubiquitous access to the internet and its plethora of educational/training content,
hearables are well-placed to play a significant, if not the most important role in supporting
Just-in-Time Learning. Using hearables, learners can now access important training
whenever and wherever it is needed. In the mobile workplace, using hearables, continuous
training can be integrated into every workday. For example, when faced with faulty new
machinery, a machinist can access instructions on how to fix the problem or even contact the
manufacturer directly using hearables, while leaving his hands-free to follow instructions in
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real time. Sales people, while driving on their way to meet clients can use their hearables to
brush up their knowledge of the customer, of their product line or even their presentation
skills. To facilitate these training opportunities, designers should organize the content into
bite-sized chunks as there are few workers who can spend an hour or even a half hour away
from the job. People learn faster when the learning is immediately needed and in a
meaningful context.

Self-directed learning

Hearables can play a key role in independent study. They can serve to detach learners from
formal institutional education, expanding the variety of places, times and ways their learning
can be supported. They can serve as an important tool, helping a learner to become more
directed, autonomous, motivated, organized and disciplined. A PDA can help with
identifying the learning resources needed, providing constructive feedback, monitoring
progress, and aiding in the process of self-assessment and setting personal goals. In addition,
hearables can be used to help structure study plans and create reasonable timelines. Having
an advisor available with relevant information whenever needed also helps to instil in the
learners the confidence to succeed.

Personal learning/Connectivism

Hearables are well-placed to support context-aware, adaptive personal learning tailored to
each individual learner’s personal characteristics and situation. In this way, they can help
learners to make their own decisions about what, where, when and how to learn. Learners can
take maximum advantage of the continuous connectivity afforded via hearables to achieve
their learning objectives, and in the creation of a personal learning network. Immediate
access, filtering knowledge domains for the most relevant information distributed on the
internet can be facilitated with the help of a PLA.

Conclusion

So, hearables are coming here to stay both in the wider society and the educational
community. Piers Fawkes has commented on one negative effect from using hearables.
“Maybe instead of people staring at their screens, they are going to be staring off into the
distance. What'’s it called? The thousand-yard stare” (Glazer, 2014). On a more positive note,
perhaps hearables will be helpful in bringing users down to earth, like the slave of Augustus
Caesar, who rode with him in his chariot, reminding him that he was not a god, repeatedly
whispering in his ear “Memento homo” (Remember you are a man).
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ASSESSMENT OF WHAT? FROM MEASURING MEMORIZED
CONTENT KNOWLEDGE TOWARDS A MULTILEVEL ASSESSMENT
OF COMPETENCIES - THE JOURNEY’S STARTING POINT

Sarah A. Kellermann, Baden-Wurttemberg Cooperative State University, Germany

Abstract

The present paper draws on recent calls from the industry to support students’ development
of “Future Skills” (Ehlers, forthcoming), thereby highlighting the corresponding need for new
assessment methods that can be applied in both contexts: organizations as well as higher
education institutions (HEIs). To date, identification of such skill sets makes up the lion’s
share of publications, dedicating little attention to the important question of how to assess
them. The present paper seeks to provide an attempt to fill this gap thereby linking
Hackman’s conceptualization of effective outcomes (organizational perspective) and Bloom’s
Learning Taxonomy (educational perspective). The key point the present paper aims to make
is that to assess future skills, pure performance evaluation is not sufficient; instead, viability
and learning are introduced as two additional types of outcomes suited for the future skills
context.

Introduction

This article investigates the nature of competencies and how they can be assessed, placing a
special focus on future requirements for organizations as well as for higher education. Daniel
Pink described these special requirements for future graduates and employees as follows:
“The future belongs to a very different kind of person with a very different kind of mind—
creators and emphathizers, pattern recognizers, and meaning makers. These people—artists,
inventors, designers, storytellers, caregivers, consolers, big picture thinkers—will now reap
society’s richest rewards and share its greatest joys” (2008; p.1). Pink’s vision of the future
worker is now already more than ten years old, and recent research evidence supports what
Pink saw evolving in his crystal bowl. Ehlers (forthcoming) inquiring advanced German
organizations identified seventeen “Future Skills” - skills organizations deemed to be key for
the future worker. This umbrella term houses skills such as communication competence,
creativity or innovation competence as well as sense-making, for instance - skills related to
the types of minds described by Pink. By communication competence we understand “the
ability of an interactant to choose among available communicative behaviours in order that
he (she) may successfully accomplish his (her) own interpersonal goals during an encounter
while maintaining the face and line of his (her) fellow interactants within the constraints of
the situation” (Wiemann, 1977; p.198). Innovation competence is understood ,as the
disposition of an individual to act and react in an innovative manner in order to deal with
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different critical incidents, problems or tasks that demand innovative thinking and reactions,
and which can occur in a certain context” (Cerinsek & Dolinsek, 2009; p.170). With
sensemaking competence, we refer to “a motivated, continuous effort to understand
connections (which can be among people, places, and events) in order to anticipate their
trajectories and act effectively” (Klein, Moon, & Hoffmann, 2006; p.71). Rieckman (2011),
Noweski etal. (2012), Deming (2017), the Organization for Economic Cooperation and
Development (OECD, 2017; 2018), or Loshkareva, Luksha, Ninenko, Smagin, and Sudakov
(2018) identified similar skill sets. These studies stress that students and employees need to
not only possess the necessary knowledge within a certain field or domain, but further, and
with increasing vehemence, need to be equipped with future skills, too. This trend has its
roots within shifting labour market demands - a result of our changing work-world reality -
affected by digitalization, demographic change and globalization (OECD, 2017). Within
Industry 4.0, companies have realized that in order to stay competitive, they need to become
much more flexible and agile, and so need their employees (OECD, 2017). A focus on future
skills thus emphasizes the importance of “learning for life” instead of “learning to the test”
(Cliath et al., 2000; Jones & Egley, 2007), which becomes explicit in such future skills as “(self-
) study skills” (Loshkareva et al., 2018) “self-guided learning skills” (Luksha et al., 2018), or
“learning skills” (Ehlers, forthcoming).

Although working formats like group work have manifested within classrooms
acknowledging the fact that social skills are important (Magnesio & Davis, 2012; Zhang,
2012), outcomes are still measured mainly in terms of performance (Johnston & Miles, 2004),
that is, focusing on assessing the “product” as opposed to the “process” (Centre for Teaching
Excellence, 2017; Luksha, Cubista, Laszlo, Popovich, & Ninenko, 2018), which goes contrary
to the “learning for life approach” education is aiming at (Jones & Egley, 2007). Hence, one
may assume that cooperation and communication competencies are being developed through
engaging in a group task, but usually no major focus is on measuring whether competency-
levels have increased indeed. However, as indicated by the research cited above, there is a
strong need for the development of future skills. With this shift of what students should be
equipped with, assessment methods need to be adapted accordingly (Ang & Slaughter, 2000),
or as Andreas Schleicher (Director for Education and Skills, OECD) recently stated: “We need
to transform assessment to address transformation of our society. Assessment instruments
haven’t really evolved since 1950s, it is the area of education where the least progress has been
made” (as cited in Luksha etal., 2018; p.36). The present paper positions itself within this
problem area, acknowledging that although there are many definition attempts to what a
future skill is, the concept of preparing students and professionals for tomorrow’s challenges
follow often naive approaches. It appears to us that it is not enough to focus on a number of
new soft skills and enrich the current education approaches in this way but that a
fundamental rethinking of the assessment of learning outcomes is needed. For a similar line
of thought, see Loshkareva, Luksha, Ninenko, Smagin, and Sudakov (2018). This is not only a
major challenge for HEIs; for organizations (companies, firms, enterprises), determining
whether an individual has successfully completed a certain training program, or whether the
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outcome of a group can be considered a success, for instance, are but two sides of the same
coin. Adopting a complexity theories view calls for realizing phenomena not just as states
(learning outcomes), but also as processes (Arrow, McGrath, & Berdahl, 2000). Thus, in
addition to performance, the present paper aims at broadening our understanding, drawing
on a multilevel conceptualization of outcomes from organizational research as performance,
viability, and learning (Hackman, 1987) that accounts for the circular effects of achieved
outcomes for future activities.

The current paper aims at providing a fruitful approach for both, higher education and
professionals that shall serve to kick-off paving the way for future assessment models, thereby
linking organizational research with learning theories. Specifically, we ask: “How can
successful learning outcome(s) within the context of changing skill demands be defined?”

To answer this question, we will investigate and relate to different approaches of ‘success’,
‘outcomes’, and competency levels: (a) we investigate how to define “success” vs.
“effectiveness”, (b) we will describe Hackman and Morris’s “Input-Process-Outcome-
Framework” (1975), (c) use Hackman’s (1987) three-fold typology of performance, viability,
and learning, and (d) draw on “Bloom’s Taxonomy” to provide a first approach for potential
measurement of the identified outcomes. We will finish the paper by drawing a conclusion.

Defining success and outcome

To understand what is meant by “successful outcomes”, we need to understand a) what is
meant by successful, and b) what outcomes refer to in this context. The next two sub-chapters
aim at shedding some light onto these concepts.

Differentiating “Success” from “Effectiveness”

Success and effectiveness have a long and problematic tradition of interchangeable use (Belout,
1998). Although the concepts are related to each other, there are some differences to be noted.
Effectiveness approaches outcomes from a mechanistic point of view (Murdick & Shuster,
1976), generally pursuing objectives such as attaining target dates, achieving financial plans
and controlling the quality of the final product (Belout, 1998; p.22). Thus, effectiveness
usually can be measured numerically; for example, whether a certain target date coincides
with the actual date the task was completed, or whether the calculated budget was exceeded,
met, or remained below the calculation. On the other hand, whether a task has been
completed successfully, is a question of perspective. Thus, we can refer to effectiveness as an
objective criterion for achieved outcomes, whereas a successful outcome inherently exhibits a
subjective evaluation.

A following question would then be: Who is evaluating? We can assume that a certain
outcome may not only adopt various forms but that it will also depend on the evaluator
whether this outcome is considered as successful or not. According to Mohammed and
Ringseis (2001), an outcome of a group task can be valued by the team or by the organization
the team is working for. Approaching the question of potential beneficiaries more
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systematically, we adopt an ecological systems perspective (Bronfenbrenner, 1977). This
perspective allows for a multi-level inspection of the interrelated systems that represent the
different parties. Being surrounded by a variety of microsystems, such as his/ her family
members or group members in a work context, the individual forms the nucleus in
Bronfenbrenner’s framework. The sum of micro-systems together comprises the individual’s
mesosystem, e.g. this individual’s organization (s)he is working for. The norms, laws,
economic structures and culture of the individual’s society characterize the macro-system.
According to Bronfenbrenner, these systems are interrelated, and thus changes on one layer
induce changes on other layers (1977). Moreover, the direction is bidirectional, meaning that
not only macro-level changes will level down to effect the individual, but also that changes on
the individual level can lead to changes on the higher levels (Bronfenbrenner, 1977). This is
important in so far as it underlines the fact that (group) outcomes are not only beneficial for
one of the systems, but usually have positive effects for other systems as well. For instance,
from an organizational point of view, the success of an individual actor may lead to this
individual being committed to the organization and his/ her work. This, in turn, will be
positive for an organization as well, because commitment has been found to be positively
related to e.g. job performance (see e.g. Becker, Billings, Eveleth, & Gilbert, 1996). The same
holds true for the group’s outcome. If the group meets its performance goals, the organization
benefits, too, as it contributes to the achievement of overall organizational objectives. Using
this framework, we are able to identify relevant parties for our question about who may
evaluate an outcome as successful: the work world, an employee’s and/ or group’s
organization, as well as the group an employee is affiliated with, and the employee him-/
herself.

So far, we have clarified what we mean by “successful”, thereby also taking into consideration
that the evaluation of an outcome may depend on the respective perspectives of different, yet
interrelated parties. In a second step, we can now approach the concept of “outcomes”.

Understanding “Outcome”

The term “outcome” is used adopting the Input-Process-Outcome framework (Hackman &
Morris, 1975). This framework is considered the dominant theoretical approach for group
and team work (Martins et al., 2004; Mohammed & Ringseis, 2001), but as we will see, it is
also suitable to describe outcomes for and of individuals. According to the framework, inputs
refer to the starting conditions for group work such as material or human resources (Martins
et al., 2004). Processes then describe how these inputs are transferred into outcomes, thus
representing “the dynamic interactions among group members as they work on a group’s
task” (Martins et al., 2004; p.809). However, we can also speak of processes within the context
of individuals. Processes may then refer to an individual’s activities of transforming certain
inputs into outcomes. Finally, outcome is understood as the result of the (group’s) activity
that represents the consequences of these activities; these may be task- and non-task related
(Martins et al., 2004). Adopting the ecological system’s perspective again, we have seen that
the systems - here, the parties — are interconnected; thus, we would expect outcomes in one

106 Connecting through Educational Technology - EDEN Annual Conference Proceedings, 2019, Bruges
ISBN 978-615-5511-27-1



Assessment of What? From Measuring Memorized Content Knowledge Towards a Multilevel
Assessment of Competencies - The Journey’s Starting Point
Sarah A. Kellermann

system to be beneficial for other systems as well. Additionally, an individual is not “only” an
employee, but moreover a private person, maybe a basketball player, a member of a certain
religious orientation, and the like. Introducing axes to Bronfenbrenner’s framework serves to
illustrate this line of thought: One axis in the n-dimensional space (where all systems are
located) represents the individual as an employee, whereas on another axis, the systems
making up an individual’s space as a basketball player may reside. Depending on the
respective axis, different outcomes are to be expected — some outcomes may be relevant for an
individual as a person and as an employee, whereas others might only be relevant to the
individual as a basketball player. Thus, not only systems, but also the spaces made up by the
introduced axes are interrelated.

Still, we currently only have a basic understanding of the outcome itself. To investigate the
nature of potential outcomes in a more detailed way, we draw on Hackman’s three-
dimensional conceptualization as performance, viability, and learning (1987). Performance
thereby refers to meeting the quality standards assigned with the activity. Hackman and
Wageman (2005; p.272) further specify that the outcome may be a product, a service, or a
decision, for instance. Although the performance outcome dimension seems to be easily
assessable applying objective criteria, (e.g. Was a certain deadline met? Have certain skills
been acquired?), Suskie reminds us that every assessment is inherently subjective (2009; p.19).
Thus, whether a certain performance is deemed successful or not is again dependent on the
perspective of the evaluator. Whereas one student may be frustrated with a “B” in an exam,
another could be delighted achieving a “B”. Both receive the same grade representing the
student’s performance, but the perceptions differ from one another. Moreover, the
measurement of performance as either subjectively evaluated by the team (subjective
measurement), or in terms of objective performance data (measures of team decision quality)
has been shown to lead to different patterns in an analysis of shared mental models within
student teams (van den Bossche, 2006). Drawing on the previous students grading example
again, the “happy B student” would rate his outcome as successful, whereas the “sad B
student” would probably not claim it a success. The teacher however, would rate the success
of both students as equally good, as they both obtained the same grade. Only if all actors (in a
group context) or the individual (in the context of an individual engaging in a certain task)
define certain performance measures before they engage in the task (e.g. a certain grade), will
it be possible to objectively assess the performance afterwards. Otherwise, multiple
heterogeneous interpretations might exist that probably cause variability in the perceptions of
an outcome as (un-)successful.

Instead, viability — acknowledging the circular learning effects of outcomes - refers to the
group’s ability to work together in the future as “the social processes used in carrying out the
work should maintain or enhance the capability of members to work together on subsequent
team tasks” (Hackman, 1987; p.323). Exploring viability beyond the group context, we find
that it primarily means an individual’s “ability to live, grow, and develop” (viability, 2019).
Hence, we infer that viability may also refer to an individual’s grown abilities to solve a given
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task. Thus, where a group’s increased viability denotes the actor’s ability to maintain to work
together again in the future (individual-group-relationship), an individual’s self-viability may
characterize his/ her improved ability to find successful ways for future task solving
(individual-self-relationship). Note that whereas group viability is a potential outcome solely
possible in situations of group members interacting with each other, we find the more
individual-oriented self-viability to occur as an outcome of both, group and individual task
solving situations. Thus, we classify viability into group and self-viability.

Ultimately, learning denotes the actors’ professional growth (Hackman, 1987). Thus, we do
not see learning as a mere process here that leads to a certain outcome, e.g. some behaviour
because of an individual having learnt something, but rather as an outcome itself. To
understand what is meant by professional growth, we draw on the “Interconnected Model of
Professional Growth” by Clarke and Hollingsworth (2002). For them, professional growth as
an outcome means changes within an individual’s personal domain and his/ her domain of
practice. The domains are part of the individual’s growth environment as represented in
Figure 1. Within the personal domain, an individual’s knowledge, beliefs and attitudes are
located, whereas the domain of practice houses (professional) experimentation. Change
processes (learning) in one of the domains are transferred via reflection and enactment into
change processes in the other domain. By enactment Clarke and Hollingsworth (2002) refer
to the translation of a belief or model into action. When these changes occur, learning takes
place and the individual grows professionally. Note that in the original model, four domains
are present that influence each other. However, we stick to the personal and the domain of
practice for the purposes of this paper as they represent the two main learning objectives.

Environment of professional growth

Personal domain Domain of practice

Processes of

» Knowledge, beliefs, reflection and enactment » Professional
Euidhi experimentation

L &

Environment of personal growth

Personal domain T Domain of practice

» Knowledge, beliefs, reflection and enactment
attitudes

» experimentation

Figure 1. Learning as professional and/ or personal growth
(own representation based on Clarke and Hollingsworth (2002))

Although Hackman’s typology accounts for important outcomes, it seems plausible to extend
his understanding of learning not only considering it as professional growth, but also in terms
of personal growth. As work and private life become increasingly more intertwined (Ehlers,
forthcoming), personal growth is likely to be an important outcome, too, and should
therefore be added to the typology. Our adapted framework building on Bronfenbrenner’s
ecosystems framework elaborated on earlier, accounts for this fact as the integrated axes
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concept acknowledges that individuals may act out different roles — a professional one as an
employee as well as a private one as for instance a mother. Although the interconnected
model of professional growth as it is exemplified by Clarke/Hollingsworth was intended to
describe a person’s professional growth only, no apparent reason argues against applicability
to the personal context, too. Here, as for the professional context, changes in knowledge,
beliefs and attitudes (personal domain) can spur behavioural experimentation (domain of
practice), as well as the other way round, trying out a new activity (domain of practice) can
change the way one feels, believes or thinks about a certain topic (personal domain). To sum
up, learning as an outcome refers to developments in the personal domain (knowledge,
beliefs, attitudes) and the domain of practice (behaviour) leading to professional and/ or
personal growth.

Having gained a clear understanding of the outcome types relevant within an organizational
context, we can now move on to propose ways of how to assess them in both contexts, the
organizational and the educational.

The three outcome types within a future assessment scenario

As has been stated in the introduction