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ABSTRACT: Engineering education is facing a challenge afleation of efficiency of engineering curriculunr ftbe development
of student engineers' social responsibility in ttumtext of sustainable development. Traditionaipngineering curriculum is
assessed. However, the concept of sustainableageweht has changed the paradigm in education fesmsament to evaluation of
efficiency of engineering curriculum. Aim of thesearch is to analyze the methodology of evaluatibrefficiency of an
engineering curriculum in the context of sustairabévelopment. The meaning of the key conceptsffafiency, self-evaluation,
internal evaluationgxternal evaluatiorandmethodologyis studied. Moreover, the study indicates howsteps of the process are
related: efficiency of engineering curriculum evaluation of efficiency of engineering curriculusm methodology of evaluation of
efficiency of engineering curriculusm» empirical study within a multicultural environmefithe qualitative evaluation research has
been used. The empirical study was conducted withénSeventh Baltic Summer Schdachnical Informatics and Information
TechnologyAugust 12-27, 2011, Riga, Latvia. The theoretitalings of the present research allow elaboratirggmethodology of
evaluation of efficiency of engineering curricultdor the development of students’ social resporigibillThe empirical findings

allow drawing conclusions on the efficiency of #hegineering curriculum.

1. INTRODUCTION

Engineers were once able to initiate engineerimjepts, able
to transform real needs into design and, finallgtemial form
[25]. However, the social responsibility of engireeehas
become topical in the context of sustainable depraknt and

social responsibility is defined as students' fbilio act
professionally in the system of economic, sociald an
environmental interrelations, thereby contributirtg the
sustainable development. Thus, the economic diroenkas
already changed from the traditional commercialvagtto the
Internet enabled business. In its turn, speedingsegvice

education bears a significant responsibility fostainability by
virtue of its influence on society and academicedi@m to
explore ideas [7]. Therein, responsibility is definas the
ability to evaluate, to analyze, to choose and torkw
professionally in new and unknown situations [16].

Engineering education has attracted a lot of rebeefforts on
the development of student engineers' social respitity in

the context of sustainable development [2]. Theeassh
demonstrates the shift in engineering educatiothéncontext
of sustainable development from the conventiongirexering
curriculum limited to techno-economic issu¢®5] to the
curriculum centred on the
engineering and economic, social
dimensions of life as shown in Figure 1, therebyeli@ing
student engineers' social responsibility.

Engineering

Figure 1. Engineering and dimensions of life.

Application of engineering innovations in one ofeth
dimensions affects the other two dimensions. Thestudents'

inter-relationship  betwee

in social and environmental dimensions that incltrd@sition
from an input based to an outcome based [3] tegfbarning
process in engineering curriculum. These orgardnati
changes in complex and constantly self-regenerating
environments [12] put a greater emphasis on théwadetogy

of evaluation of efficiency of engineering curricoi in the
context of sustainable development rather tharsassent.

Aim of the research is to analyze the methodolody o
evaluation of efficiency of an engineering currioul in the
context of sustainable development.

The meaning of the key conceptsefficiency, self-evaluation,
internal evaluation,external evaluationand methodologyis

and environmentalstudied. Moreover, the study indicates how the sstepthe

process are related: efficiency of engineering iculum —
evaluation of efficiency of engineering curriculum-
methodology of evaluation of efficiency of enginiegr
curriculum — empirical study within a multicultural
environment.

The remaining part of this paper is structured akows:
Section 2 introduces the theoretical framework dre t
methodology of evaluation of efficiency of enginegr
curriculum in the context of sustainable developinerhe
associated results of the empirical study will wespnted in
Section 3. Finally, some concluding remarks arevipexd
followed by a short outlook on interesting topicg further
work.



2. THEORETICAL FRAMEWORK

The theoretical framework of the paper involves theaning

of the key concepts dfficiency,evaluationand methodology

studied.

2.1. Engineering Curriculum in the Context
Sustainable Development

Sustainable development is defined as develog that meets

the needs of the present generation without comisingithe
chances of future generations to meet their owrdsiemc
aspirations [26]Sustainable development aims to achieve t
types of approaches to solving the three categoaé
objectves: economic, social, environmental as showniguie
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Figure 2. Dimensions of sustainable developm

Thus, sustainable personality is “a person who
relationships and inteelationships between nature, soci
and the economy” [24].

Sustainable devepment in engineering education is akb
giving engineers an understanding of the issueshied as
well as about raising their awareness of how tokwand ac
sustainably [25]. The resulting concept is thate“#inginee
should be a first-rate technicakpert who acts as a soc
agent, rather than just a technician” [4] with arddd
understanding of the social and philosophical cdrite which
he will work” [21].

In engineering education curriculum is a centrafanizing
stance [22].The search fo engineering curriculum in tr
context of sustainable development reveals the oty in
terms of scientific and theoretical fundamentalsgvpiling
concepts as well as current practical applicatidvisreover,
the interaction of synonyms of the terwurriculurr, namely,
approach, planoften in Germany and Russidesign way of
thinking as well asstrategyand programmehas been found ¢
demonstrated in Figure 3.
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Figure 3. Inter+elationship between the terms of curricul

Curriculum comprises the follong components: aim,
objectives, content, process of teaching and Iagras well a:
evaluation as depicted in Figure

Process of
Teaching and
Learning

Curriculum

Objective

Figure 4. Curriculum component
2.2. Efficiency of Engineering Curriculu

Efficiency of engineering curriculum involves quwliand
effectivenessas depicted in Figure

Efficiency

Figure5. Elements of efficienc

Quality is regarded as the improvement of studewgireers’
knowledge, skills and attitudes [28] as shown iguiFé 6.

Knowledge

Figure 6. Elements of curriculum qualit

In turn, effectiveness is defined the educator’s contribution
to the student engineéigiowledge, skills and attitudes [2¢

Curriculum is efficient if the inputs (curriculunproduce the
maximum output (students’ knowledge, skills andtuades)

[6]. Therein, students’ knowledge, skills and atles are the
outcome criterion of efficiency of engineering doutum.

Further on, students’ knowledge, skills and ateéudare the
criterion of students’ social responsibili

Analysis of efficiency of curriculum includes thenaparison
of the inputs wth the outputs, in other wor— assessment, and
the context analysis in which the curriculum is lempented, ir
other words — evaluation.

2.3. Evaluation of Efficiency of Engineerir
Curriculum

By evaluation, the process of examination and esuits are
determined.

It should be noted that evaluation includes assessmas
demonstrated in Figure 7.



Evaluation

Figure 7. Inter<connections between evaluation ¢
assessment.

Traditionally, assessment reveals student advanue

placement and grades. In its turn, evaluation ples feedback
on the worth or value of a course, module or cuta.

Moreover, evaluations often utilize assessment diatag with
other resources to make decisions about revisidgptang, or
rejecting a course, module or curriculum.

Evaluation includes seHvaluation, internal evaluation a
external evaluation [10] as depicted in Figur
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Figure 8. Elements of evaluatio

Selfevaluation is usually used by the students of arssm
module or curriculum. Internal evaluation involvegernal
evaluators, namg] engineering students and educators of
education institution [10]. External evaluationtiaditionally
presented by experts. By expert a professional ati@ins
extensive experience based on research in a gartiatea o
study is meant. The cha of experts is based on two crite
namely, recognized knowledge in the research tapid
absence of conflict of interests [13] as showniguFe 9
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Figure 9. Criteria of choosing experts for external evalua

The number of experts depends on the hetneity of the
expert group: the greater the heterogeneity ofdgtoap, the
fewer the number of experts [20]. Thus, 10 is adgo@mber o
experts for the study [13].

2.4. Methodology of Evaluation of Efficiency «
Engineering Curriculum
Methodology is definechs a system of principles, practic

and procedures applied to any specific branch afwkedge
[11].

Hence, Figure 10 illustrates the components of odxlogy.

Methodology
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and
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Figure 10. Components of methodolog

Table 1 presents the system of the key principfesvaluatin
of efficiency of engineering curriculum in the cert of
sustainable development.

Table 1. The system of the key principles of evaluatio!
efficiency of engineering curricult

Mutual Sustainability
Mutual Complementarity
Mutual Reflexivity

Key principles

Development of the intenelationships between engineer
and economic, social and environmental dimensi®ige

Evaluation of efficiency of engineering curriculuin the
context of sustainable development proceeds frodi-
evaluation in Phase 1 &xternal evaluation in Phase 3 throt
internal evaluation in Phase 2 as shown in Figadr.

Phase 1:
Self-evaluation

Phase 2:
Internal evaluation

Phase 3:
External evaluation

Figure 11. Methodology of evaluation of efficiency
engineering curriculul

3. EMPIRICAL RESEARCH

The empirical research includes the research desigd
analysis of the pre- and pastirvey

3.1.Research Design

The designof the present empirical researcomprises the
purpose and question, sample and methodology oprésen
empirical study.The present empirical study was conduc
during student engineers’ Enterprise 2.0 lication in the
engineering curriculum of Baltic Summer SchcTechnical
Informatics and Information Technolc to examine efficiency
of Enterprise 2.0 application in engineering curten. Its
topicality is determined by ev-increasing flow of information



and business processes in which an important solaid to
Enterprise 2.0 as a means of getting informatioth gaining
experience. The research question is as follows: Efaerprise
2.0 application in the engineering curriculum besficient?
The present research involves 35 respondents, gamel

* 24 participants of Seventh Baltic Summer School
Technical Informatics and Information TechnolagyRiga
Technical University, August 12-27, 2011, Riga, iat
for the case analysis,

e an educator of Baltic Summer Schodlechnical
Informatics and Information Technolodgr the internal
evaluation and

e 10 researchers in the field of educational reseémim
different countries for the external evaluation.

All the participants of the Baltic Summer Schobédchnical
Informatics and Information Technolodpve got Bachelor or
Master Degree in different fields of computer sces and
working experience in different fields related tmmputing and
information technology. The participants of BaltBummer
SchoolTechnical Informatics and Information Technolcaye
from different countries, namely, Latvia, LithuaniBstonia,
Russia, Belarus, Mongolia, Egypt, Germany, Pakjstan
Indonesia, Great Britain, China, India, Nigeria,nimia and
Mexico, etc. Hence, the sample is multicultural tee
respondents with different cultural backgrounds alierse
educational approaches were chosen. That emphatiees
study of individual contribution to the developmeriftstudent
engineers’ learning outcomes in Enterprise 2.0 iegfbn
[15]. It should be also noted that whereas cultgiadilarity
aids mutual understanding between people [23],sthdents’
different cultural and educational backgrounds @buate to
successful learning and become an instrument ofyiog the
students together more closely under certain cmmditsuch as
appropriate materials, teaching/learning methodsd fomms,
motivation and friendly positioning of the educakb}. Hence,
the group’s socio-cultural context (age, field dfidy and
work, mother tongue, etc.) is heterogeneous.

Interpretative research paradigm which correspotwsthe
nature of humanistic pedagogy [14] has been detemhi
Interpretative paradigm is characterized by theeasshers’
practical interest in the research question [5].

Figure 12 shows how the qualitative evaluation aede
proceeded. The qualitative evaluation research chéreen the
phase of exploration of the context analysis thihouge
description of the practice to the phase of geimt@bn of the
model. The phase of exploration of the context ymialis
aimed at determining the present situation in Fmise 2.0
application in the engineering curriculum for prding
students’ motivation and their readiness to implettke joint
activity. The phase of the description of the practnalyzes
differences in levels of features analyzed. And piwase of
generalization of the model evaluates efficiencyEoterprise
2.0 application in the engineering curriculum fohet
development of students’ knowledge, skills andwatgs.

Phase 1:
Context Analysis

Phase 2:
Practice Description

Phase 3:
Model Generalization

Figure 12. Phases of the qualitative evaluation research.

The qualitatively oriented research allows the tmwgsion of

only few cases [17]. Moreover, the cases themsealvesot of
interest, only the conclusions and transfers wedram from

these respondents [17]. Selecting the cases focake study
comprises use of information-oriented samplingp@gosed to
random sampling [8]. This is because an average isasften
not the richest in information. In addition, it &ften more
important to clarify the deeper causes behind argproblem
and its consequences than to describe the symptdntise

problem and how frequently they occur [8]. Randamgles
emphasizing representativeness will seldom be tabbeoduce
this kind of insight; it is more appropriate to esgtl some few
cases chosen for their validity.

3.2.Pre-Survey

The present part of the empirical study revealslyaig of
engineering students’ learning outcomes in Enteepr?.0
application within the engineering curriculum ofettBaltic
Summer School Technical Informatics and Information
Technologyin 2011 through thorough analysis of two surveys
of the student engineers’ feedback regarding thedds before
and after educators’ contribution.

Baltic Summer Schoolechnical Informatics and Information
Technologyhas been taking part in the Baltic States since
2005. The International Summer School offers spedarses

to support the internationalization of educatiod anoperation
among the universities of the Baltic Sea Regiotha context

of sustainable development. The goal of studiethénBaltic
Summer School Technical Informatics and Information
Technologyis to prepare the students for international Maste
and Ph.D. programs in Germany, further speciabmatin
computer science and information technology or otetated
fields and learning in a simulated environment. TBaltic
Summer School Technical Informatics and Information
Technologycontains a special module on Web 2.0 that includes
Enterprise 2.0. The present research is based wondely
accepted conception of Enterprise 2.0 as use of Web
technologies for enterprise (business) purposespicaly
Enterprise 2.0 of Web 2.0 techniques and technesoiiclude
corporate blogs, wikis, feeds and podcasts [27¢lasvn in
Figure 13.
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Figure 13. Elements of Enterprise 2.0.

Analysis of the students’ feedback regarding thmeieds for
Enterprise 2.0 application in the pre-and post-symas based
on the following questionnaire:

e Question 1: Do you have your own business and / or

enterprise? The evaluation scale of two levels tfo
question is given where “0” means “no” and “1” €%/.

e Question 2: Do you plan to start your own busireasd /
or enterprise? The evaluation scale of two levelstlie
guestion is given where “0” means “no” and “1” €%/.

* Question 3: To which extent do modern business and

enterprise employ Web technologies? The evaluastiaie
of five levels for the question is given where ‘“0%"
means a low level of Enterprise 2.0 application &8@t
100%" points out a high level
application.

e Question 4: Please, indicate at least 3 Web teolyies

used by business and / or enterprise for business

applications. The evaluation scale of three levefsthe

question is given where “1” means a low level of

Enterprise 2.0 application and “3” points out ahhigvel
of Enterprise 2.0 application.

The pre-survey results of needs for Enterpriseapflication
reveal that the student engineers do not realieedssibilities
offered by Enterprise 2.0 for
engineering student has got his/her
engineering students plan to start their own bussirend / or
enterprise, nine engineering students consider thatlern
business employs Web technologies to 40-60%, l@estu
engineers — 60-80% and five engineering studer@8-1+00%.
Six student engineers indicated one Web technolegpd by
business, three engineering students - two Webntdabies
used by business,
technologies used by business and one engineettigrs —
five Web technologies used by business.

This is a reason why a support system to contritugtudents’
learning outcomes in a multicultural study’'s contexas
elaborated. This support system differs from the offered in
the special module of Web 2.0 by other educatorshas
proposed support system proceeds in a certain segue

Theoretical analysis and empirical findings of thesearch
contribute to the following model of Enterprise 2plication

in engineering curriculum implemented within the Iti®a

Summer School Technical Informatics and Information
Technologyin the context of sustainable development:

» Enterprise 2.0 application in engineering curriculus

conceptualized as promoting student engineers’- self

confidence and capability to cope with their ownlgems
in all spheres of life in a knowledgeable and enising
way, fostering students’ enterprise capability [19]

of Enterprise 2.0

business properly:e on
own businesk, 1

14 student engineers — three Web

e Educational objective of Enterprise 2.0 application
engineering curriculum is determined as to actively
involve the student engineers as prospective erapkyn
the life of Enterprise 2.0 [22] by providing inndive
opportunities and organizing student engineersnitog
activity.

* Measurable learning outcomes are defined as

a) student engineers’ knowledge of the Enterprise 2.0
concept,

b) student engineers’ skills to use Enterprise 2.0,

c) student engineers’ attitude towards their partioga
in activities for their professional development -
education, in-service training and learning.

Enterprise 2.0 application is implemented in thebV2e0

module of engineering curriculum. The Web 2.0 medul

examines the advantages and problems of this témdyne
architecture and management, protocol design, and
programming, which makes new social communication
forms possible. The Web 2.0 module does not retresal
concept of Enterprise 2.0. However, the Web 2.0 uteod

comprises Enterprise 2.0 technologies. The Web 2.0

module is assigned to 1 credit relevant to the peao

Credit Transfer System (ECTS). The teaching teadmol

proceeds as following:

a) Phase 1:Teachingin Enterprise 2.0 application is
aimed at a safe environment for all the students
considering the essence of constructive social
interaction and its organizational regulation. The
present phase of Enterprise 2.0 application is
organized in a frontal way involving the students t
participate.

b) Phase 2Peer-Learningin Enterprise 2.0 application
is designed for the students’ analysis of an open
professional problem situation and their searchafor
solution. The present phase of Enterprise 2.0
application involves the students to act in peds.
variety of teaching/learning techniques and/or
activities with use of Enterprise 2.0 is provided b
role plays, simulations, dialogues, prepared talks,
discussions, and communication games and
information-gap activities.

c) Phase 3:Learning in Enterprise 2.0 application
emphasizes the students’ self-regulation with use o
assessment of the process and self-evaluationeof th
results. The students present their self-evaluabipn
the end of each class.

e Evaluation of achievement of learning outcomes and
curriculum objectives comprises student enginesedf-
evaluation, internal evaluation and external ev#bna
[10].

3.3. Post-Survey

After having applied Enterprise 2.0 in the Web #bdule,
results of the post-survey demonstrate the posdhanges in
comparison with the pre-survey:

* The number of engineering students who plan ta gtair
own business increased from 11 to 16.

e« The number of student engineers who considered that
modern business employs Web technologies to 40-60%
decreased from nine to five, 60-80% - decreasenh ft6
to nine and 80-100% - increased from five to 10
engineering students.

e« The number of engineering students who indicated on
Web technology used by business decreased from six



student engineers to five, two Web technologied use
business — decreased from three engineering student
one, three Web technologies used by business eased
from 14 student engineers to 15 and five Web telciyies
used by business — increased from one engineexidgrs
to three.

*  The number of students who has got his/her ownnkessi
remained steady — one engineering student.

The present part reveals analysis of the reseasshlts in
Enterprise 2.0 application within the engineeringriculum of
the Baltic Summer SchoolTechnical Informatics and
Information Technologyn 2011 through thorough analysis of
student engineers’ self-evaluation, internal evadma and
external evaluation. In order to find out how eathdent’s
learning outcomes changed after the Enterprisa@plication,
analysis of the engineering students’ self-evatuatiomprised
the structured interviews of three questions:

a) What is your attitude to the Enterprise 2.0 appilice?

b) What have you learned?

c) How can you apply this knowledge in your profesaion
field?

The aim of the interviews was to reveal the enginge
students’ evaluation of the Enterprise 2.0 appbcafor the
development of student engineers’ learning outconTdse
student engineers’ expressions from the structurtviews
were systematized according to two constructsctimstruct of
positive evaluation and the construct of negatiadeation.

Comparing the answers of those 24 engineering stsde the
sample, the structured interviews focused on ttgineering
students’ positive experience in the Enterpriseahflication.

environment for all the participants and providgpartunities
of constructive social interaction and cognitivé\aty.

Internal evaluation involves internal evaluatorsamely,
engineering students and educators of the eduedtion
establishment [10]. Analysis of the internal evéhua of the
engineering students’ learning outcomes compri¢ed data
processing, analysis, interpretation and analykith® results
of the pre-survey and post-survey of the studegineers.

In order to determine the developmental dynamicseacth

student’s learning outcome, comparison of the preey and

post-survey results was carried out. THean results of the
descriptive statistics highlighted in Tabled@monstrate that
the level of the students’ learning outcomes hasesed in
the post-survey (1,93) in comparison with the pressy

(1,67)

Table 3. Mean analysis of the pre- and post-survey in 2011.

Question Pre-survey Post-survey
1 0,04 0,04
2 0,45 0,66
3 3,83 4,21
4 2,37 2,79
M ean 1,67 1,93

The results ofMean within the surveys of the students’
feedback regarding their needs for Enterprise pflication
reveal that most of the answers are concentratshdrLevel

2. Thus, there is a possibility to increase thalets’ use of
Enterprise 2.0 within Web 2.0 technologies. Hence,
considering judgment to be part of the art of sta&s [9], the
conclusion has been drawn that the Enterprise @plication

in the engineering curriculum influenced the depetent of

For examplea student reveals the inter-relationship betweenthe engineering students’ learning outcomes derretest by

the positive experience of social interaction armafnitive

activity in the Enterprise 2.0 application: “I feéis class to be
very useful to me because | am improving my knogtedh

the Enterprise 2.0 application”. The student evalsidis/her
own learning process: “I think | like the Web 2.0oduile,

because | have understood how to apply Enterpri¥e 2

The data were processed applying AQUAD 6.0 softwahe
determined constructs were systematized into thdeso
corresponding to a construct, namely, positive aedative
evaluation.

Most of the student engineers’ expressions weregogized to
the construct Positive Evaluation Frequencies were
determined to reveal the student engineers’ evaluafThe
survey showed that the student engineers have divein
positive evaluation to the engineering curriculuns a
demonstrated in Table 2.

Table 2. Frequency of student engineers’ evaluation.

Construct Constr_uct Number Percentage
domain
Posmv_e o4 100%
evaluation
Evaluation Negative
gati 0 0%
evaluation

Summarizing content analysis [18] of the structurgdrviews
demonstrates that the Enterprise 2.0 application the
engineering curriculum promotes the developmergtodents’
learning outcomes. Moreover, the Enterprise 2.0licgumon
contributes to the safe and friendly teaching/leeyn

the difference between the levels of the studemfineers’
learning outcomes in the pre- and post-survey.

For the external evaluation 10 researchers fronferdift

countries were involved. It should be mentioned & the

researchers who participated in the external etialuaf the

research results are professors in the fields aedewith

educational research. All the 10 researchers haaisidely

contributed to their fields of research. For exampthe present
research employs the finding of a researcher onqtheesi-

concept.Another investigates use of the external and ratler
perspectives in empirical studies, namely, the rezle
perspective means viewing the world from the redeats or

scientist's view, and the internal perspective -enfr the

subject’'s view. All the 10 researchers have gotemsitie

research experience. External evaluation of therprise 2.0
application in the engineering curriculum comprisadn-

structured interviews of one question as followii¢hat is the
researcher’'s view on the Enterprise 2.0 applicafion the

development of engineering students’ learning autes? The
aim of the non-structured interviews was to reveba¢

researchers’ evaluation of the Enterprise 2.0 apfitin for the
development of engineering students’ learning autes

The experts’ expressions from the non-structuradritews
were systematized according to two constructsctmstruct of
positive evaluation and the construct of negativeueation.

For example, a respondent considered the orgamivatiodel
of the Enterprise 2.0 application for the developmef

engineering students’ learning outcome to be asfoamative

methodology. The researcher stressed the folloath@ntages
of the present transformative methodology:



» focus of establishing a system
» viewing the overall personality of the learner,

» the fact that educators can indeed change the alypic

classroom environment,

» developing newer constructs that will truly helpe th
student to internalize new material and

» the student having the “ability to create knowledge

The data were processed applying AQUAD 6.0 softwahe
determined constructs were systematized into thdeso
corresponding to a construct, namely, positive aedative
evaluation. Most of the experts’ expressions weregorized
to the constructPositive Evaluation Frequencies were
determined to reveal the experts’ evaluation. Thevey
showed that the experts had given their positivauation to
the engineering curriculum most frequently as shawmable
4,

Table 4. Frequency of experts’ evaluation.

Construct C(;)nstryct Number Per centage
omain
Posmv_e 10 100%
. evaluation
Evaluation Negative
gatn 0 0%
evaluation

Summarizing content analysis [18] of the data risvdzat the

respondents have positively evaluated the Enterp@s0

application for the development of engineering etid’

learning outcome in the engineering curriculum. §hthe

conclusion can be drawn that the Enterprise 2.0icgtjpn

enhances development of engineering students’ itearn
outcomes.

conclusions

The theoretical findings of the present researtdwatirawing
the conclusion that the proposed methodology seases tool
for evaluation of efficiency of engineering curtieon for the
development of students’ learning outcomes andseguently,
students’ social responsibilityt means that the methodology
of evaluation of efficiency of engineering curriaoi
corresponds to the theoretical conceptions of theeldpment
of students’ learning outcomes.

The findings of the empirical study allow drawindpet
conclusions on the efficiency of the Enterprise &plication
in the engineering curriculum for the developmefit tioe
student engineers’ learning outcomes. Regardinglitqua
assurance, it is evident that the student engihdeasning
outcomes have been enriched. The engineering studlane
gained their social experience for the developratheir
learning outcomes, and thus social experience @thimgo the

means of gaining new opportunities and advantages.'

Irrespective of levels in the students’ initial Ergrise 2.0
capacity, the Enterprise 2.0 application has becameffective
means of acquiring social experience by the engimge
students in order to improve their learning outcemé&he
Enterprise 2.0 application resulted in the improeedineering
students’ learning outcomes. Therein, the Entegpris0
application has contributed to the development bé t
engineering  students’ learning outcomes.
effectiveness of the educator's contribution to ttedent
engineers’ learning outcomesjs evident that the engineering
students widened their experience in social intevacand
cognitive activity with the Enterprise 2.0 applicat The
engineering students’ social experience and adituate
positive. That shows that the Enterprise 2.0 appiba in

Regarding

engineering curriculum influences the student eegig’
learning outcomes. Moreover, validity of the qualite
evaluation research has been provided by use ofmixed
methods’ approach to the data obtaining, processing
analysis. Validity and reliability of the researobsults have
been provided by involving other researchers indwesal
stages of the conducted research. External valitity been
revealed by international co-operation as following

 the research preparation has included
consultations given by the Western researchers,

e the present contribution has been worked out in co-

operation with international colleagues and assesse
international colleagues, and

 the research has been
conferences.

presented at

Therein, the researchers’ positive evaluation ef Emterprise
2.0 application in the engineering curriculum vaties the
findings of the present research.

Thus it might be stressed that engineering cumitulis

efficient if it provides student’s personal expede in social
interaction as a condition for creation of new kiexge: if
students’ needs are met, and a support systemeriEise 2.0
application in engineering curriculum - implementacphases
of a certain sequence is designed that would sebenesocial
experience in social interaction and cognitive \dist

engineering students demonstrate better resultiseofearning
outcomes.

The present research h#éimitations The inter-connections
between the engineering students’ learning outcpmes
Enterprise 2.0 application and the sequence of i
implementation have been set. Another limitation the
empirical study conducted by involving educatord atudents
of one tertiary institution. Therein, the results the study
cannot be representative for the whole area. Nesieds, the
results of the research — methodology of evaluatafn
efficiency of engineering curriculum, the definiiof students’
social responsibility, the Enterprise 2.0 applioati in
engineering curriculum and the qualitative evahratiesearch
design - may be used as a basis of analysis dfiexffty of
engineering curriculum of other tertiary institut® If the
results of other tertiary institutions had been ilade for
analysis, different results could have been atthifidnere is a
possibility to continue the study.

Further research might include analysis of enginger
curriculum based on five phases of the processaiftting and
learning:

teaching in Phase 1,

teaching with elements of peer-learning in Phase 2,
e peer-learning in Phase 3,

* peer-learning with elements of learning in Phasad
e learning in Phase 5.

Thus, the present contribution has proposed amalysithe
methodology of evaluation of efficiency of enginiegr
curriculum in the context of sustainable developmand
directions of further research.
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