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Teaching with Technology: Promoting Knowledge Work

Practices in Technology School Education
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Abstract — The paper considers challenges that face methods that support students in acquiring versatile
educational institutions to meet requirements of knowledge competencies for knowledge work.
society. Based on brief introduction of trialogical learning The current approaches of working with knowledge in
approach, the educational practices to promote necessary gqcational are still focused on individuals’ skills and
competences are outlined. Against this background the effort knowledge structures (knowledge acquisition) on the one

done at Technology School “Electronic Systems” in changing hand 2l and cultural int i ticipati
pedagogical practices to promote collaborative knowledge and, or on social and cultural interaction (participation) on

creation in technology-rich environment is considered. The the other hand. The problem is that they do not provide
compulsory course re-designing from traditional face-to-face to sufficient models for facilitating processes of knowledge
project oriented applying modern online learning platform, creation with related technological, practical and
cloud collaboration and social software is discussed. The results organizational means.

from pilots conducted in using collaboratively development of The key features of 21st century pedagogy include [3]:

shared project are also highlighted. = Building technological, information and media
Keywords - trialogical approach, project oriented online fluencies;
learning, cloud collaboration. = Developing thinking skills and making use of high order
thinking skills;
|. INTRODUCTION = Making use of project based learning;

= Fostering problem solving as a teaching tool;
Using assessment with timely, appropriate and detailed
feedback and reflection;
Encouraging collaboration using enabling and
empowering technologies;
Fostering contextual learning bridging the disciplines
and curriculum areas.
To teach using 21st century pedagogy educators must be
student centric. The curricula and assessments must be inclu-
sive, interdisciplinary and contextual based on real world
economy [1]. examples. Educators must develop, in studgnts, key fluencies
Education is of vital importance in the knowledge societjand make use of h|gher °fd¢r thinking Sk'”S.' They_ should
as a source of basic skills, as a foundation for developmemr_nake use of collaboratlvg, project t_)_ased Ie_arnlng, using enab-
new knowledge and innovation, and as an engine for soc“ng tqols and techn_ologles to facilitate this. Teachers must
economic development. Workers at all levels in the Zlestabhsh_ a safe environment fo_r students to collaborate in but
century knowledge society will need to be lifelong Iearneralso to d|s_cuss, reflect and proy|de and receive fee(_jback n.
adapting continuously to changed opportunities, wol Educational analys_ts and mdu_stry representatives report
practices, business models and forms of economic and soth"’.‘t. students leave higher education with an un(_jerdeveloped
organisation [2]. Education is, therefore, a critical requireme""b'“ty.to solve open-ended probl_ems. Pedagoglcal methods
in creating knowledge societies that can stimula are s_t|II largely l:_)ased on well-defined problems V\{lth known
development, economic growth, and prosperity. solutlons.. Facmg. with  real-world complexity and
Thus, effective education in a knowledge society must al co_llaboratwely _solvmg cc_)mplex problems  are _ways of
deal with sharing information, knowledge, and 0.[hEbrlnglng educ_atlonal practices _clo_ser to the requirements of
resources. In this context, the link between ICT, education athe surrounding society. Th's is a same challenge for
secondary and higher education. Secondary schools should

development appears obvious. d f h : £ hiah d .
A current challenge for education is to prepare learners prepare students for the practices of higher education,

the emergent knowledge society through appropria'ndUding demands for more independent studying and

pedagogical practices that promote competencies for shariManaging _complex, open-ended tasks, Wh'c.h are not well
creating and working with knowledge and knowledge ar,[if(,;lcsu:?polrtedén the rather teacher-centered practices in secondary
schools today.

in an innovative way. Formal education is expected to develu,,TO answer these challenges the KNORK (Promoting
Knowledge Work Practices in Education) project [4] aims at
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Knowledge has always been a factor of production, and a
driver of economic and social development. The digitization
of information and widespread of the Internet facilitate a new -
intensity in the application of knowledge to economic activity,
to the extent that it has become the predominant factor in the"
creation of economic growth. The emergence of the
knowledge society, building on the extensive influence
modern information and communication technologies (ICTs
create conditions for a fundamental reshaping of the glot
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competence is crucial. KNORK is an EU-funded integrateldvels need to apply their expertise in interdisciplinary, goal-
project with 9 partners from 4 countries. The partnersriented projects that go beyond separate, single study units.
represent the synergies between high education institutions
and secondary schools in each country.
The paper discusses efforts done at the Technology School l1l. NEw PEDAGOGICAL SOLUTION —
“Electronic Systems” associated with the Technical COLLABORATIVE PROJECTBASED COURSE IN THE
University of Sofia to include new technologies and creative SECONDARY SCHOOL
pedagogies in the curriculum to address knowledge work
practices and digital competence. Such key competencies ar®ur primary goal was to investigate and develop
most effectively acquired through collaborative learninpedagogical practices that support students’ knowledge work
approaches around shared advancement of knowledge objexts$npetences using trialogical design principles.
A case study of restructuring Computer Aided Design (CAD) The problem was how to re-design our courses to better
in Electronics course to promote knowledge work practices promote students’ knowledge work competencies and how to
cloud environment is considered. The result from pilotgnplement the trialogical design principles in own teaching,
conducted with 11 grade students (17 years old) are alssing modern computer and communication technologies. The
highlighted. CAD in Electronics course in the Technology School
“Electronic Systems” was re-designed to be project oriented.
The goal of course restructuring was:
= To increase the commitment and motivation of students,
engaging them through 21st Century Learning.
= To meet the requirements of business for better practical
training, team work on common task, shared
responsibility for the quality of the overall product,
distribution of tasks in line with the specified deadline.
. . In order to achieve these objectives new educational
. The Qevelopment of s_ch(_)ols through the |ntr(_)duct|on pproaches are introduced, which use cloud computing
information and communication technology (ICT) is a centr ahnologies, up-to-date communication tools for student-

focus of educational d|scu_55|_on. New strategies are neeqgg.pq, connection, continuous monitoring and assistance of
because research results indicate that pedagogical chang§t|

. Udents’ activities. The compulsory course plan for
schools through ICT has not actualized as expected. TeachelS.ation in “CAD in Electronics” was re-designed to imple-

often reproduce practices focusi_ng on content Iear_ning r?tr}ﬁént the trialogical design principles, as shown in Table 1.
than use technologies to foster higher-order innovation skills. We decided to reconstruct the’ whole course to give

Th_ere is an emergent trend to highlight knowledge creati dents opportunity to work collaboratively in group with
practices as a basis for understanding modern knowle ar role of each participant in common work. Instead of

work, but fewer pedagogical approaches for promoting relat% ing students many separate or loosely connected tasks we

II. NEw PEDAGOGICAL DESIGN

Present-day students will be employed in positions
representing modern knowledge work. These involve abilities
of group work, collaborative learning, networking, working in
multidisciplinary and multicultural teams, complex problems,
and dealing with uncertainty and confusion.

compe_t;_enues.f (()jften _thekfoculsd|s St'llltr?n tae _|nd|V|dg rovide them with a large task (a three month long project),
ach|S|t|onf Ot d omain nowebge, da 0u9d I'”Cfeals'g_ ontinuous working process, shared research plan and final
amounts of study programs aré based on modules Inciu S'ﬁ'lgssentation in groups. All group activities are organized

distance learning, group work or web-based discour Sround shared objects — collaboratively development of

Besides these monological (acquisition of knowledge bé’ommon project, and preparation of shared report.

individuals) or .dialogical (participa_\tion in social interaction) Working in teams of 2 persons, the students are required to
mc_)deI§, there is a need for prac_tlcal examples of suppor'uagsign and simulate digital and analog circuits. During the
“trialogical” learning (c_ollaboratwe knowledge crea‘uon):lo g term projects teams have to gather information, discuss
processes where the aim is to develop new products 4gd”given problem in collaborative environment, analyze and
solutions as in real knowledge work [5]. simulate the digital or analog circuit using dedicated CAD

Thrialogical approach builds on the assumption thalygare — Cadence Orcad Capture and Pspice. Project

learning s not just. |nd|V|d_uaI I_<now_|edge acqu_'s_'t'o_ndevelopment in such practice permits for self-selected time
(monological) or social interaction (dialogical), but activity ISy 0d place allocation of the participants and teachers.

organized ar_ound transfo_rr_n_ing, or creati_ng sh_ared knowled idance is provided through systematic instructions and
obje<_:ts. While the acquisition and participation approach_ oup work rules. Assessment includes process and product
provide valuable resources, respectively, for understandi sessments, group’s self-assessment, and contribution
individual and social aspects of learning, these metaphors luation of, each participant to the C(;IIaborative project
not appear to provide tools for understanding de"beraﬁe?velopment.

processes of advancing and creating knowledge typical o

knowledge-intensive work in the present age. The trialogical

approach is intended to elicit innovative practices of working V. COLLABORATIVE WORKSPACE FORPROJECT
with  knowledge within educational and professional WORK

communities. In order to achieve this aim, it is essential to

increase cross-fertilization between schools, higher educationgey the collaborative project development the environment
institutions and professional organizations. Students on @fnsists of public cloud based services, combined in a way

that supports collaborative electronic design projects
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development (see Fig. 1). Tools for collaborative developmg
of a common shared object in the cloud are used, which ; o :
D= X ! Planning and writing reports, sharing the
makes the participation of each member independently of fhe®dvancement g grep g
others in any place and at any time — Google Drive, Goog
Docs, Google Sheets.
Google calendaraims to set deadlines and to monito

progress — assignments, intermediate stages reporti

deadline for submission of project.

Table I. MPLEMENTATION OF TRIALOGICAL DESIGN PRINCIPLES IN
“CAD IN ELECTRONICS COURSE

Design principle

Implementation in own teaching

DP1: Organizing
activities around
shared objects

Collaboratively development qg
common project, and preparation
shared report

Teams formation (team members
choose the partners they want to wq
with). Task distribution between th
members of a team
Teaching activities: regular meetings fi
discussion project tasks and preliming
review of the used tools and the progr
of the project development

N

ng, presenting the obtained design and

ntknowledge parameters and characteristics.

drafts, asking the teacher and other
le students for feedback, improving the
project and project documentation,
submitting  respective  report  arnd

simulation results.
Using forums, blogs and social media
for discussing problems and talk abqut
their points of view and opinions.

f
of

ry

DP5: Promoting Students collaborate with specialigts
cross-fertilization | from the CAD industry. Students afe
of knowledge provided with professional project wotk

models, working templates, and gopd

practices and examples
artifacts across Industry professionals, teachers and
communities students discuss and analygze

collaborative experience.
Students use modern professional tdols
to plan, organize, and execute the
project tasks and to write projegt

DP2: Supporting
integration of
personal and
collective agency
and work

Coordinating participants — tea

members to choose an appropriate)

project they want to develop (offerin
lists of possible projects themes).
Motivating students to distribute tas
between team members having resp
to project deadline.

Collective responsibility — all membe
in a group should contribute to the gro

solution. Each member of the grolip

takes the responsibility for his/hg
project task. They should decide on th
own how each one does this. There
freedom to choose on which parts of
solution each member will contribute.

g
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hod documentation.
DP6: Providing Skype for face to face and virtugl
L, | flexible tools for meetings.

developing Google Apps for easy sharing materia
. or/and comment.
artlfaf:ts and Google Docs for collaborative editin
practices and commenting. Google Drive for fil
sharing. Google+ for discussions.

As alternative a CMS based site might
be a suitable solution.

Project management —Google Apps
The Google Calendar is very useful for
project scheduling — related events py
sending RSVP invitations (request forl a
response from the invited person |or

S

D Q

DP3: Emphasizing
development and
creativity through
knowledge
transformations
and reflection

Discussion and analysis of problems f
teams faced during their collective wo
on the common project.

Support versatile use of various kinds
knowledge: theoretical or literar

sources; practical examples and cases.

Students comment on each other's
other groups work throughout the cou
Practice already gained knowledge 4
skills in using dedicated CAD softwal
to solve the tasks of the project.

If students need help they can alwg
send messages to the teachers and
the supervision needed.

Reflection: Students are expected
reflect on their individual repor
regarding their collaboration in th

group

se
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e
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DP4: Fostering
long-term
processes of

Prolonged working process  wit
iterative  circuits  simulations
performing number of analysis of th
designed circuit to refine the circd
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Fig. 1. Collaborative workspace structure used in CAD course

Most of developments take place outside the regular
classes. For their intra-team communication, the students are
free to choose whatever tools they prefer (chat, conferencing,
email). For student-teacher communications we decide to use
the Google tools (see Fig. 1): Groups, Gmail, Docs, Talk,
Calendar, Drive andsoogle+. Students were encouraged to
submit their questions as emails instead of chat messages.

In addition to long term project development the students
have to prepare several weekly assignments, in the field of
Analog and Digital circuits design and simulation. These
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homework activities are presented, discussed and analyzed in V1. CONCLUSION
the class and uploaded in Google Drive and Google Site of the

CAD Course (See Figs 2 and 3). The paper discusses a course redesign to promote new
pedagogical practices, which were successfully used for
V. PILOTSACTIVITIES introducing knowledge work in compulsory course “CAD in
Electronics” at secondary education. These practices include
To experiment trialogical approach we have conductddngitudinal work supporting in-depth focusing and students’
pilot courses using collaboratively development of sharetbllaboration for a shared outcome. Students learned
project with two classes of 52 students — 11 grade classes kbpwledge work practices (e.g., information processing,
year’s old students) within 15 weeks. Each team had to cho@swlysis and presentation, sharing, versioning, as well as
a project subject from a list provided by the teacher. leommenting, using cloud digital tools and group work).
addition to the project work, students were required to submit Introducing new technologies and paradigms in established
several homework assignments. All participants had wourses is always challenging. In addition to the core subject
register individual Google accounts. The teacher wasatter, students had to learn new tools. Besides their
responsible for creating a Google Docs document for eakhowledge on the subject they acquire skills to work in a team

project report and sharing it with the team. and to wuse advanced tools for collaboration and
communication in the network. The restructured course gives
— the students opportunity to obtain better:
[N ...t dod Destin Gourss i Techndiogy school “Electrori systams® = Practical knowledge in electronic circuits design;
S = Ability to use up-to-date professional tools for circuit
i design;

= Skills in teamwork;
= Knowledge how to manage their work in terms of tasks
and time distribution for fulfilling deadlines;
= Ability to present and report their work, considering the
problems they face, how they are resolved, or why these
problems cannot be resolved.
Fig. 2 Home Page of Google Site of CAD Course In a whole it has been rewarding experience for both
_ students and teachers. Greater interest and involvement of the
majority of students were observed. Playing (and learning)
with new technologies is a fun. The transformed CAD course
has room for improvement. We need to find ways to promote
e even further the collaboration between the students and

Computer Aided Design Course in Technology school "Electronic systems®  Sitemap

Student Projects

e monitor their group process and individual progress.
e eaiest
Projects
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