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Abstract - Engineering education quality embraces the
activities through which a technical institution satisfies

itself that the quality of education it provides and

standards it has set are appropriate and arbeing

maintained. There is a need to develop a standaraid

approach to most aspects of quality assurance for
engineering programmes which is sufficiently well
defined to be accepted for all assessments.

We have designed a Technical Educational Quality
Assurance and Assessment (TEQ-AA) System, which
makes use of the information on the web and analyzehe

standards of the institution. With the standards as

anchors for definition, the institution is clearer about its

present in order to plan better for its future and

enhancing the level of educational quality.

The system has been tested and implemented on the

technical educational Institutions in the Karnataka State
which usually host their web pages for commercially
advertising their technical education programs andheir
Institution objectives, policies, etc., for commeralization
and for better reach-out to the students and facuit. This
helps in assisting the students in selecting an titsition
for study and to assist in employment.

INTRODUCTION

Engineering education is now subject to a range ofmportant factors::

formalised mechanisms as part of an overall psdes
which quality is assured in its various wts. These
features are: Teaching; Research; Entry Stand&tdstent-
to-staff ratio; Library and computer spending; Htes;
percentage of high degrees; graduate destinatianst
completion rate.

QUALITY ASSURANCE IN TECHNICAL EDUCATION

The quality of engineering and technology educati®

complex and challenging due to various reasons,candbe
analogous to industry, as illustrated in Figuré&dy standard
industrial activity includes three different stagesch as the
input, the process and the output, where feed-bldes the
loop. In this process, feedback gained from th@wautan be
utilized to improve the quality of the process. S'triodel has
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also been adopted for the quality assessment afatidn
structures. The three stages of an educationakepsocycle
are further elaborated on below.
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Figure 1: The block diagram of an educational cycle

eEducational Input: The Input parameters relate to various
components, including the student's intake or stisle
enrollment into an engineering educational process, and
may be comprised of the following aspects: Sotieteds;
New knowledge; Advancing technologies; Human and
material resources; Student enrollment processgleat fees
structure and Student eligibility criteria, etc.

« Educational Process: The educational process lies in
between the input and the output, and this is where
teaching/learning is faciliated. It may consisttod following
Curriculum design; Learnistyles;
Learning methods;- Teaching/learning facilities;
Assessment methods and Staffing, etc.

eLearning Outcomes: The Output component is associated
with the student output after finishing the coucsericula. It
consists of the following elements: Academic result
Professional profile;-: Employability; On-thebjsuccess
rate and Social and workplace activities, etc. ghality of
engineering education can be controlled and astesse
according to three different approaches:

+On the exit where the knowledge, skills, arranges)en
values acquired by the students at the time ohitrgiare
verified (absolute quality assessment).
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*Method of added value, at which the difference keetwthe
input and output level is sought. From this differe is rated
about the effectiveness at the process of traiming the
quality of educational product.

e About quality is rated indirectly on separate part

moment the strategic plan is getting ready and theission
statement for the institute is being evolved, aghaimough
institute-wide participation.

Quality assurance in_Finland Quality assurance in the

elements and processes, conditions and precorslitionFinnish higher education comprises three elements:

through which the educational process passes.
presumption of this approach is that if all theseresponds
at the most to the quality requirements then thaliyuwill
possess a high assessment.

QUALITY ASSURANCE IN SOME OF THE EXISTING
TECHNICAL UNIVERSITIES

Quality assurance in Danish higher educatiorthe

Danish higher education system is divided into shycle,
medium-cycle and long-cycle higher education prognes;
44% of an age group completes a higher education
programme. “Of these, 9% complete a short cyclég 23
complete a medium-cycle and 12% complete a longecyc
higher education. Institutions can be grouped inb
different sectors: the college sector, that is,ptwdessionally
oriented higher educations sector, the univesgtyors.
According to the Ministry of Education, the Danegbproach
to quality involves a number of elements, including
eExamination system External examiners attend
examinations at all educational levels in Denmatie use of
external examiners is a defining and characterfstiture of
the entire educational system.

*Quality legislation: The Academies are obliged to
employ a system of continuous quality developmemd a
assessment of results. Accordingly, these ingtitstimust
have procedures for
institutional activities.

s Transparency and opennessTransparency and openness

in education aims to constitute an asset for pitestudents
and their parents, in particular, in providing ioped access
to comparable information on education and insting, thus
enabling individuals to make an
education and institution.

Quality Assurance in _Madras Beginning in 1996, IIT-
Madras has embarked on two
evolution of a Strategic Plan and the other of IEID1

certification, essentially of the support servicés. this

process, a quality policy for the institute actest has been
generated, essentially through a bottoms up dedeed

approach:

eImpart quality education in technology and scierioe

professional excellence and instill commitmentustainable
development. Perform world class research to advdhe
frontiers of knowledge.

*Provide innovative solutions through research, ahascy

and continuing education for satisfying current datiire

industrial and R&D needs.

«Extend expertise towards improvement in the quadity
technical education.

*Achieve excellence in the support services of tiggitute

through continuous improvement and teamwork.
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systematic self-evaluation df a

informed choice ofinstitution.

Theational higher education policy, national evalmatand the

higher education institutions' own quality assuen@he
higher education institutions bear the main resibdiig for
the quality of their activities. They have natiortdgher
education policy, national evaluation, Auditing qtality
assurance systems of the higher education institsiti

PROPOSED METHOD

We have proposed Technical Educational Quality resste
and Assessment (TEQ-AA) Systewhich will be done by
using the web pages of the education institutidme TEQ-
AA System each technical education institute shchdde
their website with mandatory minimum informationoab
their infrastructure, faculty, etc; and these infation will be
used by TEQ-AA System. TEQ-AA system has been
developed with the following objectives:

*To understand the infrastructure, faculty profilsgjdents
back-ground, performance and management of a tadhni
education institution.

*To deduct the strength and weaknesses of the tathni
education institution.

*To provide the advices to management, faculty andesits
of the technical education institution for improvemh To
periodically check the performance of technical cadion
institution.

ORGANIZATION OF THE REST OF THE PAPER

The rest of the paper is organized as follows. iSec®
describes some of the standard quality measureméith
are useful to measure, assess the technical edlucati
Section 3 describes the architecturad a
functionality of the proposed TEQ-AA System, Sectid
illustrates some of the experiments conducted asclsses
the results and finally Section 5 concludes thespap

initiatives, one for the

SOME OF THE STANDARDS FOR QUALITATIVE TECHNICAL
EDUCATION .

In this section we describe some of the standaréstablish
qualitative and a technical education. These aise gn
opportunity to make judgments on the nature angqses of
the institution, the appropriateness of objectiveserms of
the institution's structure, the degree to whicfectives are
realized, and the institution's compliance with thearent
technical development in the field.

Standards and guidelines for internal quality assurace
within higher education institutions:

These are some of the indicators of institutiongllity: The
utilization of strategic planning processes, Intéoa with

/g th the environment, industry, profession, community.
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Mobilization of resources for institutional, devptoent
Diversity of external financial support, Demandnfroutside
agencies for R & D, and continuing education, Adjun
appointments with Industry, Inter-disciplinary adies
Self-assessment and accreditation, processes,
involvement, Perceived reputation, nationally
internationally, Use by national agencies as tlamks
and for technology development, Leadership in etilmuca
and research.

*Development of external quality assurance processes
The aims and objectives of quality assurance psases
should be determined before the processes therssalee
developed, by all those responsible technical gthrca

Alumimstitutions and should be published with a desicnipof the
andprocedures to be used.

« Criteria for decisions: Any formal decisions made as a
result of an external quality assurance actiiiyusd be
based on explicit published criteria that are agupli

Assessment of studentsStudents should be assessed usingonsistently.

published criteria, regulations and procedures Wwhice
applied consistently.

Some of indicators of student quality are:

Number of applications per seat, Diverse prepamatnd
background of entering students, Number complediegree,
Time to complete degree, Proportion undertaking-taral

training, Proportion participating in research
development, Employment profiles and salaries
graduation,

Satisfaction levels of students and employees, eRard

andrecommendations contained
J Ofreader to find.
Number taking up post-graduate studies, Follow-up procedures:Quality assurance processes which

Processes fit for purposeAll external quality assurance
processes should be designed specifically to erkaie
fithess to achieve the aims and objectives sehfem.
*Reporting: Reports should be published and should be
written in a style, which is clear and readilyccessible to
its intended readership. Any decisions, commendsitiy

in reports should bg fea a

contain recommendations for action or  which neqga

reputation of graduates and alumni, nationally andsypsequent action plan, should have a predeterrfutied-

internationally, Proportion of foreign students, riher
becoming entrepreneurs.

Quality assurance of teaching staff:Institutions should
have ways of satisfying themselves that staff imedlwith
the teaching of students are qualified and compéteto so.
They should be available to those undertaking aater
reviews, and commented upon in reports.

Some of indicators of faculty quality are:

Number of applications for faculty position, at fdient
levels, Academic quality, in terms of publicatiotmnors,

up procedure which is implemented consistently.
«Periodic reviews: External quality assurance of institutions
and/or programmers should be under- taken on &aeycl
basis. The length of the cycle and the review paces to

be used should be clearly defined and publighed
advance.

» System-wide analyzesQuality assurance agencies should
produce from time to time summary reports déseg and
analyzing the general findings of their reviewsaleations,
assessments , etc.

awards, patents, sponsored projects and consultancyyccreditation Agencies:Apart from the fixed situation,

Retention success; turn-over , Teaching qualitppiative
initiatives

Publication records , Sponsored research, consyliamd
continuing education activities, Professional styciand
public service, involvement , Ability to mobilizeesources
for department and institution, Internal and exaéfnational
and international) honors and awards, Quantum aétmal
experience , Effectiveness of student counseliragufy
career satisfaction levels.

eLearning resources and student support: Institutions
should ensure that the resources available fostipport of
student learning are adequate and appropriate &oh e
programmer offered.

where there is choice, the major concern in theeaii@ation
of engineering education for an institution is ébest an
appropriate accreditation body. Since there arersév
accreditation agencies and systems establishbeé at t
national, regional and international levels, thatitation has
to approach an appropriate authority for assessnardrder
to avoid this confusion, there is a strong neegstablish a
dedicated accreditation and quality assurance fdoum
engineering and technology education in differegions.

THE TEQ-AA SYSTEM

The proposed TEQ-AA system uses mobile agentsdesac

*Information systems: Institutions should ensure that they {he web pages of the technical institutions oremgk and

collect, analyze and use relevant information fier éffective

collect relevant quality measurement informationheT

management of their programmers of study and othefgjlected information is analyzed and deducted itite

activities.

«Public information: Institutions should regularly  publish
up to date, impartial and objective information, ttbo
gquantitative and qualitative, about the programmensl
awards they are offering.

Standards for the external quality assurance of tdmical
higher education

 Use of internal quality assurance proceduresExternal
quality assurance procedures should take into at¢be
effectiveness of the internal quality assurancegsses.
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qualitative facts of the institution, Standard M&asnent by
using (RARM) Realistic Abductive Reasoning Modagufe
2. shows the components of TEQ-AA System:

A. Web page analyserit contains the information about the
URLs of the Technical Education Institutions’ websi
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Through the URL the system collects the

information.
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Fig. 2. Functional components of TEQ-AA System

B. Standard Evaluation Module has the following proces

for evaluation:

*Self evaluation: The Institution or program undeing the
process is asked to respond to the standard initsemvr

report.

«Peer review: Institutions checks the work perfornigd

one’s equals (peers) to ensure it meets specifarier.

*Comparative peer review: A team of experts, repriadive

requirecE. Grade Analyzer: Grade Analyzer evaluates the results in

a grade, whether numeric (e.g., a percentage drodes
scale of, for example, 1 through 4); literal ( eAgto F) or
descriptive (excellent, good, satisfactory, un&atiory).

F. Mobile Agents: The Mobile agents and an autonomous
software programs which migrate from one host ttlzer to
accomplish its tasks. Mobile agents visits the Higec
institute website collects the facts about theratesl to the
parameters to be measured to access the qualigclahical
education.

G. The Realistic Abductive Reasoning Model (RARM):
The facts collected by the mobile agents and paeantist
are computed and it is grouped into their corredpan
Standard Measurement category. Abduction is used in
"common sense” reasoning and in expert-level proble
solving. Abductive inference or abduction meamgetiiring
the best or most plausible explanations for a gigen of
facts”. Abduction is frequently used in everydayfrfamon
sense” reasoning and in expert-level problem sglvin
Abduction involves not only making hypotheses, higo
discriminating among them based on their plausybili

Human diagnostic reasoning often involves “hypotises
generation, “hypothesis updating' and “hypothe=ssing”.
Hypothesize-and-test cycles continue until the gilaility of
one or more hypotheses pass some given criterighagdare
accepted as reasonable explanations for giverriariti is
convenient to view the sequential, repetitive hizpstze-and
test process as consisting of three steps:

eFaulty evocation in which a set of individual hypotheses
elements are evoked through associations with dyrgiven
manifestation;

*Hypotheses formation,in which the hypotheses elements
so generated are combined with previously formed
hypotheses to form a set of new hypotheses suc¢hetdth
hypotheses can account for both old and new maaifes;

of the technical education community review thef sel «Question generationor Hypothesis testing, in which a new

evaluation report prepared by the institution anpgared the

standards for accreditation.

*Bench marking: Quality is measured according taiieel
standards and they try to work on this accountgbiid

improve on that for better Enhancement.

question is generated whose answer may be usesttand
further disambiguate the existing hypotheses.

Strength and weakness analyzer
The strength and weakness of the technical edurcatio
institution are analyzed using RARM. Figure 3 shdlae

C. Assessment and Assurance ModuleAssessment and strength and weakness table.
Assurance Module is responsible for

gquantitative

measurement, qualitative measurement and improvemen
Checks by evaluation, whether an institution qiediffor a
certain status for technical systems of qualityieessce.

D. Databases used in the TEQ-AA system:

*Fact Database (FDB): is a database containingatis bf

all the institutions extracted from the respectinstitute
website.

*Quality Measurement Parameters Database (QMPDB): is
the data containing the values derived manuallynfribe
associated facts by the TEQ-AA System administrator
Standard measurements.

«Database (SMDB): is a database containing the salue
which is derived automatically by TEQ-AA System rfro
FDB and QMPDB as an opportunity to make judgmenmts o
the nature and purpose of the institution.
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Figure 3: Strength and weakness of a Technicétutien

H. Expectations:

We expect the following from the Technical educagio
institutions, to improve the education quality assge and
assessment.

a. We should ensure that they collect, analyze ase
relevant information for the effective managemehtheir
programmes of study and other activities.

b. It is important that Institutions have the meanis
collecting and analyzing information about their row
activities. Without this they will not know what isorking
well and what needs attention, or the results abvatory
practices.

c. There is also value in institutions comparingntiselves
with other similar organizations and beyond. Thi®ves
them to extend the range of their self-knowledgd &m
access possible ways of improving their own.

d. Institutions should regularly publish up to datapartial
and objective information, both quantitative analgative,
about the programmes and awards they are offering.

e. Before hosting the web page, technical univessiare
inspected by a team of Inspectors to assess thealbve
effectiveness of their university. Inspection wilace more
emphasis on checking the capacity of the collegactwrate
quality and assure its provision and improve olintain
high standards. Only after proper inspection anditadng,
permission will be given to the Universities farsting their
web pages.

I. Quality Index : Some of the Quality Indexes of Technical
educational institutions are:

Mission: Every institution shall state in its mission staent
its general purpose and specific objectives. Tisdral be
evidence supporting the fact that the programs haf t
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institution are consistent with these objectived anomote
the intellectual growth.

* Planning and AssessmentEvery institution develops and
implements a broad-based and integrated systerfanfipg
and assessment which involves all appropriate toesties.
The results of assessment data are used to degermin
institutional effectiveness and modify institutibrilans as
appropriate.

«Governance Every institution has legal authority to operate
from all jurisdictions in which services are deligd. It has a
system of governance that facilitates the succkssfu
accomplishment of its mission and purposes.

eFinance Since the financial resources of an institution
influence, in part, the quality of instructionalogram, an
institution shall present evidence that financedaurces are
available to achieve and maintain the objectivesttof
institution. Every institution must province evidenof the
reasonable financial viability of the institutiondaa plan that
outlines how the institution intends to continuaityprove its
financial position.

eFaculty: The primary responsibility for the development
and improvement of educational programs lies witle t
faculty. The professional qualifications, employien
responsibilities and effectiveness of teaching aemount
factors in consideration of an institution for mesrghip.
«Students Each institution provides an environment which
fosters academic success and intellectual and marso
academic success and intellectual and personaltiyrow
offering appropriate student support services arad c
curricular activities.

«Physical resources like building and grounds, utilities,
laboratories , shops, equipments and materials h&het
owned or rented, at both on-campus or off-campaations,
are adequate to enable the institution to fulfi# stated
purposes and objectives.

eLibrary and Information resources: The institution
provides library resources and services to supptut
educational programs and the intellectual, cultuaad
personal development and its students and staff.

» Research/ sponsored projects/ collaborations

As a comprehensive institution, the University kse¢o
encourage quality research and research trainingallin
academic areas. There must be some selectivity an
strategic priority must be resourced so that ttay cachieve
excdlence at an international standard.

EXPERIMENTS

The TEQ-AA system has been implemented in the Bobto
Engineering and Technology Unit where we have waed
wireless networks. This system has been accessmg
than 51 Engineering institutions throughout the r&aaka
state to get the information from the various welygs. This
system has been experimented periodically, randanty
also as and when the need occurs to compare afispeci
requirements. For example, if the Government wdilkd to
start a new programs or research projects in pdatichrust
areas to evaluate the institute infrastructure ammte
expertise available in institute can be identifted running
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TEQ-AA over the latest web sites of all the Ingt@as in the
State.

RESULTS

In this section, we describe some of the resultaiobd from
the various experiments.
Figure 4 and 5 shows the institute core competeircéise
two quality measurement parameters (Student andltiyac
and gives the strength and weakness and also povite
advices. Also Figure 6 and Figure 7 shows the eoatjve
statement of publications for the past 5 years @GEEand
Physics Department in the Institute.
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Institution-wise comparative statement o
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The system has been tested by considering several

engineering institutions web pages in the Statikayhataka,
India.

CONCLUSION

In this paper, we have designed and developed TEQ-A
system for technical education assessment and iraprent.
This TEQ-AA system will provide comparison standard
rating of each institute .

The results demonstrates that we can have the itathn
education institution assessment and improvemestésyon
day-to-day basis and provide the system for thadrgment
aid in future planning of technical education ie state and
in the country. The system also enables planninghexf
curriculum/research programs since it providesngites and
capabilities of every institution in that particutarust areas.
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