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Thinking Note:

The American Educational Research Association (AERA), their annual meeting
was held at San Fransisco, California, USA in 27" April - 15t May 2013. Main
theme of the conference was education & poverty. It is accepted world wide,
that the education has long been seen as a way out of poverty. The main objective
of the conference was academic community to get together and discuss debate
and consider the relationship between education & poverty in a holistic
approach rather than adherence to one or another viewpoint.

Further, "a young man story highlights a central theme of the conference. This
man arrived to the United States and moved with his family to one of the poorest
sections of Los Angeles. The violence and poverty that surrounded him was a
surprise. In his application for a scholarship to Stanford University, USA he
wrote, "I thought America was land of riches and pleasures because of
what I had seen in the movies. It proved to be the opposite.” At the end of
the essay this high school junior returned to his theme of self-hood:

Poverty has not stopped me. I want to change the world.
Not only do I want to see a decrease in violence, but
also I want to learn as much as I can so that I can help
others. In order for me to succeed, I will not have the
benifits of rich kids who go to good schools and have
private tutors. I only have one weapon: a desire to learn.
Iworkvery hard; Istudy every nigt and on the weekend.
I am determined to improve the world by showing that
there are people who are willing to make difference
and willing to be an example for others. America is not
a land of riches for those of us who live in {my
neighborhood}, but it can be land of opportunities for
everyone: success is up to me."”

Further stated some argue that education plays no role or education systems
mask inequality and continue cycles of poverty and wealth. Another

interpretation is meritocracy works-those who work hard will succeed. Some

criticize the failure of schools to move groups out of poverty and a young man

success as singular rather than representational Observers of global education

might find that education is used as public policy to control, reduce and manage
poverty by the democratic and authoritarian governments. Furthermore poverty
interacts with education through local & international systems of financial
markets and the global knowledge economy. Poverty could be exists in three
forms as Economic, Intellectulal & moral. John Henry Newman wrote 150
years ago, in the idea of a University "knowledge is something more than a
passive reception of scraps and details."Newman asked intelectuals to be in
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intense engagement with one another so that we might better understand the
flaws of one another's argument. Through this he believed that a better world
might be craeted.

Further described there are other poverties at work in and around education
such as moral poverty, an environment of artistic & technological
impoverishment exist in schools and that creates few or no
opportunities for students to develop creative talent and aesthetic appreciation.
The theme signals the complexies of poverty and it stated as educators we have
an obligation to work not only analysis but also transformative change to
alleviate absolute poverty.

So what is the relationship between education & poverty in Sri Lanka? Is
it a way out of poverty? Or mask inequality?

Source : www.aera.net/
American Educational Research Association Website

Editor
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GOVERNANCE IN EDUCATION: TRANSPARENCY AND
ACCOUNTABILITY MATTERS

Jacques Hallak & Muriel Poisson,
International Institute for Education Planning (IIEP - UNESCO),
7-9 rue Eugene Delacroix, 75116 Paris, France

Abstract

Corruption in the education sector can take multiple forms: from the violation
of public tendering procedures to the diversion of money intended for the
school, the payment of bribes for school or university admission, or lack of
objectivity in the process of teacher management. This article identifies six
main challenges to address this issue, namely: how to promote a sustained
leadership; how to define adequate regulatory mechanisms; how to streamline
the channelling of funds; how to ensure that information is accurate and
available; how to organize independent monitoring; and how to develop
avenues for social participation. It concludes on the need to develop
comprehensive strategies, based on the three major strategic axes, i.e. creating
and maintaining of regulatory systems; strengthening management capacities;
and enhancing ownership of the management process.

Major Key words: education; governance; transparency; accountability;
ethics; corruption.

Minor key words: educational administration; educational management;
financial management; resource allocation; formula funding; scholarships;
public procurement; teacher management; examinations; school meals;
information systems; social participation; civic education.

The recognition of the phenomenon of corruption and of its costs to the
education sector is growing. The most common forms of corruption in
education include abuse of authority, fraudulent behaviour, bribery,
embezzlement, bypass of criteria, manipulating data, transgressing rules/
procedures, employment of ghost employees and abuse of public property
(Hallak and Poisson, 2007). More specifically, they can consist in the violation
of public tendering procedures (for the construction and maintenance of
schools, the purchasing of textbooks or school meals, etc.); the diversion of
money intended for the school for the personal benefit of individuals (including
non public funds: donations from parents, etc.); the payment of bribes for
recruitment into educational organizations, but also for school entrance,
successful graduation, entrance to universities, etc.; and lack of objectivity in
the process of recruitment, promotion and transfer of teachers and staff.
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Both recognition of, and responsiveness to the situation represent a positive
break from the past. Indeed, evidence shows that different stakeholders (both
public and private) are trying to address the issue and find ways to respond to
the following challenges: how to promote a sustained leadership; how to define
adequate regulatory mechanisms; how to streamline the channelling of
resources to beneficiaries; how to ensure that information is accurate and
available; how to organize independent monitoring systems; and how to
develop avenues for social participation. These are further described below.

Challenge 1: How to promote a sustained leadership

Corruption has sometimes become so much a part of the fabric of daily life that
it tends to be regarded as an inevitable part of governance by the perpetrators
and by the victims. Even acts that people acknowledge as being corrupt, and
therefore harmful to general welfare or morally wrong, are tolerated. It is also
an unfortunate unpleasant fact that the higher up the corruption, the less likely
it tends to be acted upon - the idea of zero tolerance and the prosecution of
high profile cases are not yet on the agenda. In order to break this inertia, a firm
political will needs to be established and a strong commitment to address
corruption problems is required from the top. A clear vision from the leadership
needs to be developed, based on some fundamental governance principles,
greater participation, enhanced accountability/integrity, better predictability
and a demand for greater transparency.

This in itself is not enough and some concrete measures have to be taken to
translate this vision into real terms, as illustrated by the Government of Lesotho,
which has enacted the Prevention of Corruption and Economic Offences Act
(the first anti-corruption law in the history of the country), provided for the
establishment of a Directorate on Corruption and Economic Crime, made
provision for the prevention of corruption, and conferred power on the
directorate to investigate suspected cases of corruption and economic crime.

However, as is often the case, once decisions have been made, the difficulties in
applying them are far from insignificant. In government action, there is
sometimes an initial wave of goodwill, but this eventually gives way to the
tendency, as time goes by, for officials to become less rigorous in their
observance of programme requirements. As emphasized by Baines (2005), in
the case of the Scholarship and Grants Programme (SGP) and School
Improvement Grants Programme (SGIP) in Indonesia, which were designed in
such a way so as to limit corrupt practices, projects eventually drift back towards
‘business as usual’ - particularly as far as transparency and accountability are
concerned, as they tend to contradict the established order and disrupt existing
systems of incentives.



Several possible ways out have been explored during the last decade by a variety
of countries, including the wide diffusion of the principles of governance
adopted by top-leadership through a coherent communication strategy reaching
all stakeholders (public authorities, parents, teachers, donors, etc.). The
principles of ‘mutual accountability’ and ‘shared responsibility’ have also been
promoted, with a view to obtaining positive results in programmes carried out
in the education sphere. The end product of such a chain of accountability
would be that, when things go wrong, those responsible are held accountable
for inefficiency or mismanagement. Mutual accountability can also be improved
in relation to other public departments (such as ministries of finance), donors
and civil society - towards a better sharing of risks and responsibilities.

The use of a sector-wide approach which has been adopted in some countries
can be an appropriate way to progress towards this end, by promoting a holistic
and forward planning and funding approach, removing overlapping, duplication
of effort and uncoordinated interventions, and providing common
accountability, reporting, monitoring and evaluation frameworks. However,
the challenge remains that all stakeholders work together to apply these
principles in a two-way process.

Challenge 2: How to define adequate regulatory mechanisms

Endemic corruption is difficult to eliminate, but mechanisms can be put in
place that minimize its effects. The design and enforcement of adequate
regulatory (including self-regulatory) mechanisms can prove extremely useful
in this respect. Examples whereby such mechanisms have proven to be effective
can be found in different areas, such as procurements, textbook production
and distribution, school nutrition or teacher management. The experiences of
three countries are described below in this respect: Lesotho in improving
transparency in its system of procurement; Chile, in introducing a standardized
formula for allocating meals to schools; and Colombia (Bogotd), in setting clear
standards for the recruitment and posting of teachers.

In Lesotho, the government has improved transparency in public procurement
and has issued clear guidelines to be strictly adhered to with regard to the
procurement of civil works. It has made sure that all school construction projects
are open to public tender and that contractors may challenge any awards they
feel do not comply with the rules. It has developed criteria for the evaluation of
contractors in order to ensure that only those with a background of honesty in
the industry may be allowed to conduct business. To ensure quality in the
delivery of the product, specific building standards have been established -
against which all work in school construction is measured. The government
has putin place a construction inspection team that checks that the qualitative
standards are in no way compromised. Finally, it tries to involve students,
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parents, employers and the entire community as a further step towards
strengthening transparency in its school-construction system; they are expected
to play the role of ‘watchdogs’.

In order to foster transparency in teacher management, a process of verifying
the physical placement and functions of teachers on schools’ payrolls was
undertaken by the city of Bogota; the information was compared with the real
needs of the schools. Several steps were then undertaken, in particular the
setting up of objective criteria in assigning teachers to schools and reorganizing
personnel; the development of well-defined and transparent procedures
associated with key personnel processes such as hiring (with the organization
of an open competition based on credentials); the design and implementation
of a human resource information system; and the public posting of information.
The publicity provided for these changes, along with the technological tools
supporting them, brought significant gains in terms of transparency, which in
turn were reflected in the city’s educational indicators: It is estimated that
between 1998 and 2003, school enrolments in the city of Bogotd increased by
37 per cent (240,000 pupils) - when the resulting percentage increase in costs
was only about half (Pefiaet al., 2005).

In Chile, the School Feeding Programme (SFP) has been underway for several
decades. However, at the beginning of the 1990s, serious efforts were made to
improve transparency in the selection of beneficiaries and of contractors and
in strengthening accountability in the keeping of records, the control of costs,
and the checking of the number and characteristics of the meals actually served.
One way of doing it was to develop School Vulnerability Index (SVI) for schools
to determine what types of meals a child should receive, together with a
technological tool enabling teachers to measure automatically the exact food
rations that need to be allocated. In addition, in order to improve transparency
in the selection of suppliers, a linear programming model with binary variables
was designed and implemented to ensure optimal selection of the best bid. This
has brought about savings equivalent to the cost of feeding 115,000 children
for three years (Pefiaet al., 2005.).

Alongside the development of regulatory systems, the value of self-regulatory
mechanisms such as codes of conduct and standards of behaviour (both
professional and ethical) in the education sector must be emphasized (Poisson,
2009). The idea here is to promote an organizational culture that does not rely
only on continuous external controls but constitutes a form of self-monitoring
potentially more cost-effective and cost-efficient than sanction-based
enforcement. The southern-Asian experience (India, Bangladesh and Nepal)
illustrates the challenge of introducing, implementing and successfully enforcing
such codes. The experiences of Hong Kong and Ontario (Canada) offer inspiring



approaches to building ownership and effectiveness in the use of codes, through
the direct involvement of the teaching community itself in the design and
enforcement of the codes (Van Nuland and Khandelwal, 2006).

The significance of the impact of codes on teachers’ behaviour is, however,
sometimes questionable due to limited access to them; difficulties in
understanding them; absence of training for teachers; the dearth of knowledge
about procedures for lodging complaints; lack of capacity for their enforcement;
pressure exerted by teachers’ unions, etc. Suggestions proposed for guaranteeing
their credibility and impact include: simplifying and making them more relevant;
building ownership by involving the teaching profession in their design and
implementation; ensuring their wide dissemination; strengthening mechanisms
for dealing with complaints; and integrating issues on teachers’ professional
conduct into various pre-service and in-service teacher training courses.

Challenge 3: How to streamline the channelling of funds

Resource allocation often works on a basis of traded favours, and rewards
commonly go to those who shout the loudest. Where the level of need is high
and there are not enough resources to go round to please everyone, rewarding
those who have given something in return is at least one way out of a
conundrum. In addition, resources tend to be channelled inefficiently through
bureaucratic mechanisms, resulting in delay and leakage. One possible solution
consists in better streamlining the channelling of funds, in shortening the road
from the source of funds to the recipients, and sometimes also in isolating the
funds from the bureaucracy. Formula funding of schools can reduce the
likelihood of corruption, since an essential element of formula funding is public
accessibility to information. Transparency puts pressure on people in positions
of responsibility to act in conformity with regulations - since the chance of
detection is much higher and the personal and professional consequences of
misappropriation are greater.

When designing formula funding, the pros and cons of transparency of different
criteria should be taken into account. Levacic and Downes (2004) have shown
that in some cases, the use of formula funding has contributed to improving
transparency in the allocation of resources, and in other cases, the impact of
complex criteria for allocation appears difficult to decipher. Simpler formulae
have the merit of being easier to understand and therefore more transparent.
Yet, the introduction of formula funding for schools and the delegation of
spending decisions to them can also tend to increase the possibility for fraud,
since many more people have direct access to funds, and school actors often
lack competent personnel to handle financial matters. There are a number of
ways to limit this possible drawback, including the design of a nationally agreed
format for the production of financial reports at both school and intermediate



authority levels; the training of principals and administrative staff in financial
procedures; the setting up of local monitoring systems, and the organization of
regular audits.

However, reality suggests that the existence of comprehensive rules and
regulations for the channelling of funds, combined with appropriate systems of
safeguards, are not always sufficient to overcome corruption. In Indonesia for
instance, the SGP and SIGP programmes - two large-scale projects funded with
the support of the donor community and based on basket funding - were
designed with the aim of promoting transparency and accountability. Baines
(2005) has demonstrated that direct transfer of funds, the insistence on dual
signatories for cash withdrawals, the implication of civil society representatives
on committees, and financial disclosure were thus all intended as safeguards
against monopoly control and secrecy. Comprehensive guidelines were
developed to explain the new financial regulations put in place, reporting
requirements were clearly specified, training and socializing processes were
organized, and regular assessment and audit of school accounts were set up -
some of their results and conclusions being widely diffused. Nevertheless,
several cases of corruption were detected in the process of implementation of
these programmes. A number of lessons were drawn from this experience:
officials have to be motivated to keep the rules through adequate systems of
incentives; and the ability of the education system to implement proposed
changes has to be carefully considered in order to minimize opportunities for
corruption at local and school levels.

Furthermore, an issue to be considered is the channelling of private funds
(parental contributions, private donations, etc.) to education: how to regulate
the allocation and use of these funds, how to evaluate the potential costs and
benefits of doing so, and how to do it? The experience of the Partnership’s
project in Ukraine illustrates the practical application of this through the
involvement of civil society. In this case, parents set up non-profit organizations
not only to control and report all financial operations involving parental and
voluntary contributions, but also to act as fund-raisers. This project was very
effective in increasing transparency in the school and in generating additional
resources (Hallak and Poisson, 2006).

Challenge 4: How to ensure that information is accurate and available

Accuracy and availability of information are key factors for ensuring equitable
and transparent allocation and use of resources. This can indeed encourage
school actors to become more accountable for government and parental
spending on education in schools. Unfortunately, information is not always
systematically recorded. It can be either inaccurate, or purely and simply
missing. In certain countries, for instance, cheques have sometimes been made
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outto people who are no longer in the teaching service. This is usually brought
about by delays in feedback to the information system on teacher movements,
and sometimes these are deliberate.

To ensure the availability of consistent and reliable data to facilitate educational
planning and management, a number of countries have established an education
management information system (EMIS), linked up to all districts. The
information databases thus created are maintained and regularly updated at
district level, where it is easier to monitor statistical changes. In addition, in
order to check the accuracy of data, some ministries conduct a regular census
and make impromptu checks to verify information in the sector database. In
the case of Uganda, inter-ministerial task forces have also been formed to handle
specific assignments, such as validating teachers on the government payroll
and confirming the existence of educational institutions that benefit from
government funding.

Yet, aslong as some actors still have an interest in manipulating data (for instance,
in order to attract more funds at school level), itis difficult to ensure the accuracy
of information. In this connection, some specific methodological tools such as
‘public expenditure tracking surveys’ (PETS) can be useful in providing a real
picture of the situation. PETS is one of the few ways of studying the flow of
public funds and other resources at the various levels of government and the
administrative hierarchy, and to acquire quantitative evidence on leakage. Other
tools, such as quantitative service delivery surveys (QSDS) can also be very
helpful in obtaining information on other important dimensions, such as the
rate of teacher absenteeism and the number of ghost teachers.

However, the setting up of adequate systems of information is not enough in
itself to improve transparency and accountability in the management of
educational resources. The problem is to know how to make proper use of
information so that it can help improve the way resources are allocated and
used. It is necessary to make information available to the public in order to
implicate individuals and communities in the process. This has been illustrated
in countries where the results of PETS have been widely diffused among the
population: Uganda, for instance, decreased the rate of leakage in non-salary
expenditure from 87 per cent to around 10 percent in three years by
disseminating information about school expenditure and hence mobilizing the
attention of local communities (Reinikka and Smith, 2004).

Within this framework, the public display of information about the release of
funds for educational activities at all levels, including the funds released for
district-based activities, is also pertinent. At the central government level, it
can be done by using the printed media. Local authorities, on the other hand,
can be requested to display information at district headquarters regarding the

7
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amounts that have been released for various educational activities. Similarly,
the schools can be expected to display on their notice boards information about
funds released from the district and how they are to be utilized. Some countries,
such as Cambodia, have taken a first step by deciding to post budget allocations
in school offices and certain of the commune offices. Others, e.g. Uganda, have
gone further by displaying information at all administrative levels.

The potential of the ‘right to information’ laws, which can help communities
exertareal social control over the use of educational resources, must be stressed.
For instance, the adoption and growing application of the right to information
laws in several Indian states (Rajasthan, Karnataka) has been recognized as a
particularly promising trend. These laws aim at promoting openness,
transparency and accountability in administration, and ensuring the effective
participation of people in the administration. Key features include the
obligations of public authorities; the procedure for citizens to obtain
information; certain restrictions regarding the disclosure of information; the
grounds for refusal to provide information; the appeals process for a citizen;
the penalties for any competent authority for failure to provide the information
sought within the stipulated period.

One of the continuing challenges is that of increasing awareness of the right to
information in the general population. By holding public hearings, several NGOs
in India have succeeded in bringing problems of transparency and accountability
in public administration and services to the attention of the public and have
sensitized citizens to their right to information and to using this right to have
their grievances redressed (Hallak and Poisson, 2007). However, the reluctance
of the administration to respond to these grievances led to the suggestion of
establishing an independent regulatory agency with discretionary power to
monitor and enforce the implementation of the right to information.

Challenge 5: How to organize independent monitoring

Once clear guidelines and regulations have been elaborated, the problem is
knowing how to make sure that departments in ministries of education are
made accountable for effective spending of operational funds and accurate
reporting and that departments, provinces and schools follow agreed financial
guidelines and spend on agreed priorities.

There exist several alternatives to respond to these concerns. One option
consists in strengthening technical and financial planning, management and
accounting/reporting procedures within the line ministries, provincial
authorities and schools. The establishment of internal and external audit systems
is part of this process. This can involve sample financial monitoring of district
and school accounts, sample internal audits of accounts by the inspectorate
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general to ensure compliance with spending guidelines, and improved links
between the Ministry of Education’s internal audit office and the national audit
authority. Some countries, such as Cambodia and Jordan, have set up audit
mechanisms; itis considered as a very useful tool to find out whether instructions
have been applied or not and whether decisions have been taken to induce
corrective or preventive actions.

However, reliance on legal and accounting systems alone can be problematic.
First, as the government’s role and services have expanded considerably during
the past few decades, it has become apparent that conventional mechanisms
such as audit and legislative reviews may be inadequate. Collusion,
organizational deficiencies, abuse and lack of responsiveness to citizens’ needs
in public agencies and units cannot easily be detected and rectified, even with
the best of supervision. Second, there sometimes exists a lack of independence
and efficiency in a legal or audit system, especially at local level, where most
services are being delivered. Third, legal processes and systems to control public
sector management rely on the existence of a truthful legal machine that can
investigate and enforce existing rules. For many countries, in particular those
characterized by systematic corruption, such a legal machine does not exist.
Fourth, the design of legal and accounting measures to address all types of
inefficiencies is very costly. Finally, it is unfortunate that in a number of cases,
no action is taken after the publication of the audit reports.

Under these circumstances, other approaches need to be explored. One
alternative consists in reducing opportunities for fraud in the management
process itself and, at the same time, introducing a system of incentives not to
commit fraud, or of disincentives to commit fraud. This is illustrated by the
reform of the book supply system in Lesotho. In this country, there exists a
primary book-rental scheme, monitored by a Schools Supply Unit (SSU). One
of the functions of the SSU field office is to identify book-rental defaulters and
to persuade them to make prompt payment into the revolving fund. Some of
the SSU officers have been found to collect money from the schools and, instead
of depositing it in the SSU account, misappropriate it. To correct this, teachers
are now required not to pay the money directly to the officer but rather to
depositit at the nearest bank. For teachers who collect the rental fee but fail to
remititto SSU, a system has been put in place to recover the money by monthly
deductions from the teachers’ salaries. SSU also intensified school visits to
encourage prompt payments of the funds collected (Hallak and Poisson, 2006).

More generally speaking, the conclusions of the comparative study undertaken
by Levacic and Downes (2004) on formula funding in different countries
provided valuable guidance in this connection. They thus recommend the clear
identification of potential areas of systemic weakness in the overall management
system, such as the handling of cash within a school, or the use of credit card
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payments, etc., and then to issue clear rules such as the separation of ordering
and payment, and the requirement of more than one signature on school
cheques or credit notes, the maintenance of equipment inventories, and the
maintenance of accurate records of equipment disposed of or written off. The
idea is to build these practices into financial procedures to be monitored by
audit.

Several other options can be usefully considered. One consists of combining
monitoring and auditing with other strategies: conduct of statutory audits,
sector-wide audits, financial tracking studies, periodic performance reports,
routine monitoring, and display of funds released. Another is to detect warning
signals: In Hong Kong for instance, school management is constantly on the
watch for signs of corruption or malpractice, including unexplained alterations
in financial statements, missing or out-of-sequence documents and unnecessary
duplication of records, etc. Finally, the empowering of parents can also be seen
as a useful way of ensuring appropriate service delivery in education.

Challenge 6: How to develop avenues for social participation

There are usually few or restricted opportunities for the meaningful
participation of civil society in the improvement of transparency and
accountability in education. The question of how to make school directors and
parents’ committees more accountable for governmental and parental spending
on education in schools is a difficult one. The public is often unaware of
opportunities for involvement. Yet, according to many, public involvement
would seem to be the key to reducing corruption. That is why one has to think
about avenues for community participation in education. Exercises in the sharing
of information, and efforts towards ‘mainstreaming participation” would
certainly go a long way towards improving transparency and accountability.

In order to involve communities in education, avenues for social participation
can be created by use of the media. Parents should be provided with adequate
information to enable them to play the role of well-informed consumers. Radio
programmes, for instance, can help to warn the public and schools about
incidents relating, for example, to school examinations. More broadly, the
existence of web pages, newspapers, local radio and public hearings, along with
appropriate budgets and national-awareness campaigns, can all help to make
the public aware of opportunities of involvement. They can even contribute to
promote interaction between citizens and public officials.

In some cases, campaigns to raise public awareness can be organized by
governmental authorities. In Hong Kong, for instance, information campaigns
have been arranged by ICAC (Hong Kong Independent Commission Against
Corruption ) with the objective of informing people about what their
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entitlements and rights are, so that they can detect when the standard of service
provided falls short of those entitlements and make a complaint accordingly. In
Indonesia, public hearings, where the rural people actively participate, are
conducted by local authorities and donors. In other cases, such as Ukraine,
information campaigns are led by coalitions of NGOs (including NGOs for
students, human rights, associations of small- and medium-sized enterprises,
legal activities, journalists, social services and women). Not only do these
coalitions conduct public awareness campaigns, but they also organize round-
table discussions and press conferences, implement public opinion surveys to
raise awareness about the negative impact of corruption, and provide telephone
hotlines where any person can receive legal advice free of charge and hold
public hearings.

These processes can be strengthened through the enforcement of the right to
information. Indeed, there is now sufficient evidence to suggest that the right
to information can constitute a very valuable tool in improving transparency
and accountability in governance and in empowering people within the
educational process (see Challenge 4 above).

Moreover, an indispensable step forward is that the school be made accountable
to the community, and that it explain to the community the outcomes achieved.
Such supervision by society brings into play a certain sense of competition
between schools and provides the foundation for a change of attitude in the
way public services are given to the users. Such programmes to develop social
and community involvement have been developed in countries such as Mexico,
with the Quality Schools Programme (Karim et al., 2004). There the school has
been made accountable to the community: It designs its own programme of
work in consultation with the community, and it explains to the community the
outcomes achieved. Particular attention is paid to the link between building
accountability and transparency and promoting ownership - all of which are
crucial factors for its successful implementation.

Finally, one key aspect to promote public awareness and empowerment in the
long run relies on the development of ethical values among different
stakeholders: officials, school actors, parents and the children themselves. In
this regard, the Hong Kong Independent Commission Against Corruption has
produced several sets of training materials to promote its core values among
different types of audiences. It has also promoted the development of teacher
codes of ethics. Other countries, e.g. Ukraine, have instead promoted the
development of ‘university codes of ethics’.

As far as the education of children is concerned, several questions can be raised
on the age at which it should start; whether the teaching should be integrated
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into the formal curriculum or not, and the form of pedagogy that should be
used. Many are of the opinion that this can be done from an early age. For
example, the Citizenship Education Programme in Mexico utilizes elementary
education to stimulate the adoption of values, the exercise of rights, the fulfilment
of obligations, as well as the development of a culture of legality. In Hong Kong,
anti-corruption issues are integrated into the formal curriculum at all levels of
education (including university), and new methodologies are experimented to
encourage the active involvement of students through, for instance, interactive
drama performance.

In conclusion, various strategies exist for improving transparency and
accountability in the management of the education sector and they can be
grouped under three major strategic axes: the creation and maintenance of
regulatory systems; the strengthening of management capacities; and the
encouragement of enhanced ownership of the management process. More
specifically:

- The creation and maintenance of regulatory systems: This
involves adapting existing legal frameworks so that they focus more
on corruption concerns (rewards/penalties); designing some basic
norms and objective criteria for procedures (for instance, with
regard to fund allocation or procurement); developing professional
and ethical codes of practice for the education profession; and
defining well-targeted measures, particularly for fund allocation.

- Strengthening management capacities to ensure the
enforcement of these regulatory systems: This involves
increasing institutional capacities in various areas, particularly
information systems; developing computerized/automated
processes; setting up effective control mechanisms against fraud;
promoting ethical behaviour; sensitizing and training staff; and
creating peer control mechanisms.

- The encouragement of enhanced ownership of the
management process: This involves developing decentralized and
participatory mechanisms; involving the profession in the design
and enforcement of rules; increasing public access to information
(particularly by the use of new technologies); and empowering
communities to help them exert stronger ‘social control’.

These three strategic axes are represented in Figure 1.
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Creation and maintenance
of regulatory systems

Transparency and
accountability in
education

Strengthening management Encouragement of enhanced
Capacities ownership

Figure 1. Improving transparency and accountability in education: three
strategic axes

These components should not be considered separately, but as part of a broader
integrated strategy aimed at fighting corruption in education. The success of
this strategy in the long term is dependent on a number of factors, such as:
(a) strong political will; (b) the strengthening of professionals (by improving
their status, salaries); (c) the support of a free press to publicize wrongdoing;
and (d) a wide diffusion of ethical values, etc.

NOTA BENE: This article is adapted from Chapter 20 of the book: Hallak, |.;
Poisson, M. (Eds.). 2006. Governance in education: Transparency and
accountability. IIEP Series on Ethics and corruption in Education. Paris: IIEP-
UNESCO.
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Abstract

Singapore’s education system has come under international scrutiny and
attention because of its consistently high performance in internationally
benchmarked tests of student achievement. Most recently, in December 2012,
results of the Trends in International Mathematics and Science Study (TIMSS)
and Progress in International Reading Literacy Study (PIRLS) heldin 2011 and
jointly conducted by the International Association for the Evaluation of
Educational Achievement (IEA) and the TIMSS and PIRLS Centre helmed at the
Lynch School of Education at Boston College showed that Singapore has
emerged pretty much at the top of the league tables again. Singapore emerged
top in Mathematics achievement at the fourth grade, second at the eighth grade
while concurrently emerging top in Science at both the fourth and eighth grades.
For performance in PIRLS, Singapore emerged top five for fourth graders. With
such an impressive league table standing as measured by internationally
benchmarked tests of student achievement, it is no wonder that many are asking
the obvious question: Why or what accounts for Singapore’s educational
success? While it is not easy to pinpoint one factor that is responsible for
Singapore’s high student achievement as measured by high performance
internationally benchmarked tests but, “we cannot underestimate the
contribution of careful language planning and policy implementation that has
helped the nation to consistently perform well in internationally benchmarked
tests of student achievement.” (Low 2013a) This paper will provide a meta-
analysis of the bilingual education programme in Singapore, tracing the historical
roots and original goals for introducing the Bilingual Education policy, the
implementation journey, the contextualised challenges faced, lessons learnt
and make suggestions for the way forward. This paper hopes to provide lessons
for and from Singapore so that the advantages of successful bilingual education
attainment can be fully experienced and the pathway to educational
achievement can be opened.

Minor Key Words: First language, Second language, Medium of instruction,
Lingua Franca.

Major Key Words: Bilingual education policy, Language planning and policy
implementation, English-knowing bilingual, Language competence, Academic
achievement and success, sustaining educational attainment.
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Introduction

Known affectionately as the red dot because of its tiny size and representation
on the world map, Singapore is an island city state thatlies south of West Malaysia
and is located only 137 kilometres north of the equator and whose land area is
no more than 650 square kilometres. Geographically, Singapore is strategically
located at the crossroads between the Far East and West, and due to its strategic
location, it is one of the busiest sea and airports in the world, a convenient
seaport of call and an equally convenient transit location for travellers from
the Southern to the Northern hemisphere and from the Far East to Europe and
North America.

Singapore was founded by the British in 1819 and achieved independence in
1965. As reflected in the latest Population Trends 2012 publication released by
the Department of Statistics of the Ministry of Trade and Industry, in June
2012, Singapore’s population numbered 5.31 million comprising 3.82 million
Singapore residents, of which 3.29 million are Singapore citizens, 0.53 million
have permanent residency and 1.49 million are non-residents who do notlive
in Singapore. In terms of ethnic make-up, the Chinese form the majority of the
population at 74% followed by Malays at 13%, Indians at 9.2% and 3.3% Others
(mainly Eurasians).

Singapore is economically prosperous and its Gross Domestic Product per capita
atSGD $65, 048 is one of the highest in Asia. Singapore places great emphasis on
education and spends about 3.26% of its GDP on Education. The literacy rate of
Singaporeans aged 15 years and above according to the Census of Population
2010is 95.9% with 79.9% literate in English and those who are literate in two
or more languages stands at 70.5%. In recent years, Singapore’s education
system has received worldwide interest and attention because of its consistently
high performance in internationally benchmarked tests of student achievement.
In the most recent release of the results of the Trends in International
Mathematics and Science Study (TIMSS) and Progress in International Reading
Literacy Study (PIRLS) held in 2011 and jointly conducted by the International
Association for the Evaluation of Educational Achievement (IEA) and the TIMSS
and PIRLS Centre helmed at the Lynch School of Education at Boston College in
the United States, Singapore emerged top in fourth grade for both Mathematics
and Science achievement while at the eighth grade, Singapore emerged top for
Science but second for Mathematics achievement. This impressive league table
standing has led many to wonder about why or what accounts for the high
educational performance of students in Singapore. More significantly, the
language in which Singapore students have taken the test is in English and this
attests to the impressive command of the English language that young
Singaporeans must possess in order to not just take the tests in English but to
ace them as well. It is definitely not easy to single one single success factor but
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many have attributed the judicious language policy and the successful bilingual
education programme to be responsible for the high and sustained educational
performance of Singapore. As Low (2013a) asserts, “we cannot underestimate
the contribution of careful language planning and policy implementation that
has helped the nation to consistently perform well in internationally
benchmarked tests of student achievement.”

This rest of this paper will provide a meta-analysis of the bilingual education
programme in Singapore, leading to the emergence of ‘English-knowing
bilinguals’, a term first used by Pakir (1991: 174) to the type of bilinguals existent
in Singapore who speaks English and minimally their ethnically-ascribed mother
tongue. The goals and objectives for first introducing the policy in the 1960s,
the changes made and the implementation journey will be elucidated. Finally,
the paper will discuss the contextualised challenges faced and how they were
overcome, the lessons learnt and future challenges that still lie ahead. It is hoped
that this paper can provide lessons both for and from Singapore, dubbed as a
‘high performing education system’ so that the advantages of successful bilingual
education achievement can be replicated and contextualised for other systems
and the path towards high educational achievement can be paved.

Historical Goals and Origins of the Bilingual Education Policy

The bilingual education policy is an example of a type of language planning
policy known as status planning and it is perhaps useful to re-visit the definitions
of what language planning is about. Many definitions exist in the literature and
one that is often cited is provided by Rubin (1984:4) as cited in Low & Brown
(2005: 27), “Language planning is deliberate language change that is changes in
the systems of a language code or speaking or both that are planned by
organisations established for such purposes or given a mandate to fulfill such
purposes.” Adding on to our understanding of this concept of language planning
is another oft-quoted definition provided by Bloommaert (1995: 18) where
she notes that, “language planning carries implicit assumptions about what a
good society is. What is deemed best for the people....and how language planning
can contribute to social and political progress.” In the case of Singapore, it is
Bloommaert’s definition that seems to strike the cord with the original goals of
the language planning policy including the bilingual education policy in
Singapore. As Shroud and Wee (2010:181) have stated, “Singapore’s language
policy was designed as a strategy for managing a multi-ethnic society, via a
mother tongue policy that encouraged Singaporeans to be bilingual in English
and an official mother tongue....” This corroborates with the view documented
in Low & Brown (2005:28), where it is stated that the bilingual education policy
arose out of the All-Party Committee established in 1956 specifically to look
into the issue linguistic diversity in a newly independent Malaya. In the words
of the then Prime Minister Mr. Lee Kuan Yew in his address to the Legislative
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Assembly in 1956 as cited in Bokhorst-Heng (1998: 291), “In a free and
independent Malaya in which every Chinese, every Indian, every Malay, will no
longer be Chinese, Malay or Indian but Malayan, what language or languages
shall they speak? What language or languages shall they speak? What language
or languages shall the Government use? What language or languages will be
acceptable to the people? What is the language or languages of an independent
and democratic Malaya? They are thorny delicate problems.”

The All-Party Committee report thus sowed the seeds of the introduction of the
bilingual education policy in Singapore. Amongst the few language policies that
came into existence as a result of this report is clearly the bilingual education
policy and this is also documented in the works of de Souza (1980: 206-207)
and Borkhorst-Heng (1998: 292), Low & Brown (2005: 28-29) and more
recently, Alsagoff (2012: 141). From 1960 onwards, learning a second language
became mandatory from the time a student enters primary school. This policy
ensured that students were conversantin English and atleast one other language
(i.e. their ascribed mother tongue), Mandarin Chinese for the Chinese, Malay
for the Malays and Tamil for the Indians. Lee (2008) as cited in Alsagoff (2012)
mentioned that the original policy in fact required students to be English-
knowing bilinguals at the primary level and English-knowing trilingual’s at the
secondary level having to offer English, Malay and their ethnic mother tongue
atthe secondary level. Along with the bilingual education policy, two important
language policies also came into being as a result of the all-party committee
report. The first designated English, Malay, Mandarin and Tamil to be the four
co-official languages of Singapore. It is clear that this policy was in place to
ensure that no ethniclanguage was favourably biased over the other butitalso
signalled the importance of recognising English as a lingua franca that was
envisaged to unite the different races through communication via an ethnically
neutral language. The second important policy was the declaration of Malay as
the national language primarily to enable Singapore to identify with its
predominantly Malay-speaking neighbours. The role of Malay tended to be
ceremonial rather than being used widely as the language of communication
mainly because of the policy of recognising four co-official languages and the
bilingual education policy.

[tis fair to surmise from the survey of the literature that the original goals of the
bilingual policy arose out of a few reasons. The firstis a need to find a common
language to unite the people of a newly independent Singapore, and one quick
solution is to designate English that is ethnically neutral along with another
ascribed ethnic mother tongue to be the other language that Singaporeans can
speak leading to the birth of the English-knowing bilingual in Singapore, first
named as such by Pakir (1991). The second reason is very much linked to the
first and is termed by Tupas (2011 in citing Chua 1995) as ‘economic
pragmatism.” The fact that English-knowing bilingualism was selected as the

18



model for bilingualism was in full cognizance of the benefits that English could
provide to the young nation state both economically (to allow easy negotiation
in international trade) and educationally (access to the wealth of research,
resources and curriculum materials written in English). The third was the fear
that the growing dominance of English in the world and in the country would
lead to the phenomenon of ‘deculturalisation’ (used by Goh etal 1979 and cited
by Alsagoff 2012) defined in this paper as the replacement of one’s own culture
with another non-local or foreign culture. In the case of Singapore, the threat to
deculturalisation was posed by the possibility that if Singaporeans could only
speak English, they would lose access to their own ethnic cultures and hence
this signalled the urgency and importance of introducing the bilingual education
policy by the Government. The fourth reason which Tupas (2011) in citing
Ganguly (2003: 239) states is the vision of upholding civic nationalism where,
from the point of independence in 1965, the Singapore Government was
committed to maintaining peace and harmony amidst a multi-ethnic and multi-
lingual society.

Changes Made and the Implementation Journey from Inception to
the Present

In this section, the changes made to the bilingual education policy will be
discussed against the main historical phases of education described by
Gopinathan (2012) viz. the survival-driven phase from 1959-1978, the
efficiency-driven phase from 1979-1996 and the ability-driven phase starting
from 1997-the present. At different points in Singapore’s history, different
concerns dominated the education system and drove the nation’s education
policies. The language education policies mirrored these concerns and can be
best understood against the backdrop of the different phases in the educational
development of Singapore. The previous section has carefully documented the
origins of the bilingual education policy which corresponded with the survival-
driven phase of education post-independence. There was a need to provide
education for as many as possible within a newly independent Singapore.
Equally, there was also a pressing desire to ensure multi-racial harmony and to
do so, a bilingual education policy that allowed citizens to communicate with
one another using an ethnically-neutral language English and to access the
wealth of knowledge available internationally in English while being provided
with opportunities to formally earn their ethnic mother tongues was crucial.

During the efficiency-driven phase of education, several important changes in
language policy had to take place in order to cater to the national effort to
increase the quality in the education provided through building a more efficient
education system. The Goh Reportin 1979 found that only 40% of students had
attained minimum competence levels in two languages while the pervasive use
of Chinese dialects prevented the successful implementation of the bilingual
education policy. A few major changes were therefore introduced under the

19



New Education System recommendations in 1980 which aimed to make
bilingual attainment a success. In 1979, the Speak Mandarin campaign was
introduced as a means to simplify the language environment amongst the Chinese
community who were each speaking a host of their own mainly southern
Chinese dialects like Cantonese, Hokkien, Teochew, Hakka, Foochow and
Henghua to name a few. The move towards promoting Mandarin was important
in order to establish the type of Levacic Mandarin-speaking environment
necessary for successful bilingual attainment by the students. In tandem with
the Speak Mandarin Campaign came the romanisation or Hanyu Pinyinisation
of Chinese names so that the dialect groups of the Chinese can now be putin the
background since it is much harder to tell the dialect group of a Chinese student
by their Hanyu Pinyin surname. For example, Chen will now be the uniformised
Hanyu pinyin or Mandarin surname for anyone with the original surname of
Tan (normally a Hokkien surname) or Chan (usually a Cantonese surname).
The most important language policy change that took place in this phase was
the introduction of streaming in 1980 for primary three students. Based on the
academic achievement of students at the end of primary three, students are
either streamed into three possible streams: the normal bilingual stream where
they will complete primary (or elementary) education in a further three years,
the extended bilingual course where they will take four additional years to
complete primary education and the monolingual course where they are
exempted from passing a second language and where they will take five
additional years to complete their primary education. Further streaming is made
at the Primary School Leaving Examination (PSLE) where the top 10% of the
cohortare offered to read two languages at the level of a first language in some
Special Assistance Plan (SAP) schools and they are also given the option of a
third language if they wish. The express stream is where 70% of the cohort fit
and they will continue to offer English as a first language and their ascribed
mother tongue as the second language. The bottom 20% of the cohort offer two
languages ata more basic level than the express stream students and also given
an additional year (five instead of four) to complete their secondary education.
Another important language policy during this period was thatin 1987 English
became the medium of instruction for all schools and has remained so till the
present.

The current ability-driven phase is supposed to characterise the education
system from 1997 to the present starting with the ‘“Thinking Schools, Learning
Nation’ (TSLN) initiative and the drive towards creative and critical thinking to
seed innovation and enterprise. Since then, | would argue that apart from other
major initiatives such as ‘“Teach less, learn more’ (TLLM) which was sparked
off by a Prime Minister’s National Day Rally Speech in 2004 and focused on
curriculum reduction and curriculum-white space for purposes of reflection
about practice and collaborative learning, we may have entered into a newer
phase known as the ‘Values-driven, Student-centric’ phase announced by the
current Education Minister Heng Swee Keat in 2012. Key to the present-day
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phase is the recognition of diverse abilities and talents and the need to grow
and nurture each of these so that every student within the system achieves his
or her maximum potential through a variety of pathways that allow their
potential to be unleashed and developed. This phase also coincides with the
advent of the 21st Century and hence, a huge focus on the desired outcomes of
education in the 21st century in terms of competencies (21CC) needed to
function effectively in the 21st century global workplace and society have also
come to the fore. Alongside this articulation of 21CCs is the concomitant focus
on what is needed to bring about the digitally-literate, strong communicator
and collaborator needed for the 21st century. Hence, the Ministry of Education
also launched the Information Technology Master plans (1-3) in this phase to
promote the pervasive use of IT in schools and in a way that can promote
enhanced studentlearning outcomes.

The most recent changes to the Bilingual education policy may be seen in the
recommendations of the Mother Tongue Language (MTL) review committee in
2010, a committee that was commissioned by the then Minister for Education
Dr.Ng Eng Hen and a full report has been published. A key statement found on
p. 10 of the report states clearly that English-knowing bilingualism remains a
key cornerstone and strength of our education system where English helps us
to achieve global relevance and access and the MTLs provide a link to our Asian
roots. Seen together, English-knowing bilingualism allows Singapore to embrace
multilingualism and multiculturalism and helps us to keep our competitive edge.
The impetus to set up the committee was motivated by the changing home
language environment of our students and the need to understand the latest
advances in teaching and learning a second language internationally. A key
finding from the survey conducted by the MTL review committee is that the
use of English as the most frequently spoken language at home has increased
across all ethnic groups in the last 20 years. For the Chinese, this percentage
rose by more than 30% from 28% in 1991 to 59% in 2010. Or the Malays, the
rise was more than 20% from 13% in 1991 to 37% in 2010 and for the Indians,
it rose 11% from 48% in 1991 to 58% in 2010 (Ministry of Education 2010:
11). In terms of language attitudes, it is the students from English-speaking
homes that feltleast favourable towards learning MTL. Based on the findings of
the review committee, four recommendations were suggested (Ministry of
Education 2010: 15)

(i) Teaching and testing must be aligned to achieve desired proficiency
outcomes

(ii) Provide enhanced pathways and provisions for diverse learners with
differing abilities

(iii) Create a more conducive environment for MTL use and the learning of
MTL

(iv) Deploy and develop more MTL teachers
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In terms of creating differentiated pathways and provisions, those with both
the ability and interest to pursue Higher MTL studies will be helped by the
Ministry to reach higher levels of both language proficiency and cultural
knowledge in their MTL. Taking into account differing home language
environments, primary school MTL education will customise instruction to
help students to level up. At the secondary school level, the MTL syllabus ‘B’
which was earlier introduced to cater to weaker MTL students will now focus
more on oracy skills to increase students’ confidence and to further hone their
interestin learning the MTL.

It is clear from the discussion in this section that the changes in the Bilingual
education policy mirrored the changes in the educational concerns of the nation
in its journey of nation building. An important point to note is that whilst
economic pragmatism has been highlighted as a major motivation for the
bilingual education policy, the practical concerns of nation-building, of achieving
multi-racial and multi-cultural harmony, of allowing the English-knowing
bilingual always to be cognizant of their Asian roots, culture and tradition has
dominated the policy formulation, implementation and changes to the bilingual
education policy.

Language Achievement and Academic Success

So far, this article has focused on the historical goals and origins of the bilingual
education policy and the changes that have been made since its inception in the
1960s to the present. [ will now turn my attention to focus on the relationship
between language achievement and academic success in the light of the fact
that Singapore’s educational success as measured by internationally
benchmarked tests of student achievement has garnered much international
attention in recent years.

Low (in press, 2013) highlighted that 59% of Singaporeans do not speak English
at home and English is the language that Singaporean test takers and yet,
Singapore out-performed many other countries in the Progress in International
Student Achievement (PISA) scores. However, Low also cited Teh (in press,
2013) who noted that Singaporeans who spoke English at home performed 56
average points better than those who did not. Thus, the impact of language
competence on academic achievement is clear. A review of international
literature also shows the clear link between language competence and academic
achievement. Due to studies that show the importance of language proficiency
as a predictor for academic success, many universities in the United States,
United Kingdom, Australia and even Singapore require minimum scores in
internationally benchmarked test of English language proficiency such as the
Test of English as a Foreign Language (TOEFL) and the International English
Language Testing System (IELTS) as a pre-requisite for admission into their
undergraduate and postgraduate programmes.
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Literature abounds on the correlation of both competence in one language
(monolingual competence) and two languages (bilingual competence) and
academic success. Bernstein (1970) proposes that an elaborated linguistic code
is essential for one to first succeeds in schooling and then to progress to higher
levels of education where abstract and analytical thinking skills are required.
Lee (1997) further suggests that children whose family environments do not
permitaccess to such rich and elaborated linguistic codes will find it difficult to
succeed academically.

Dixon (2005) reviews relevant literature showing the inter-dependence of first
language on second language acquisition and the importance of proficiency in
English especially in English-speaking countries are seen to predict educational
outcomes. Dixon cites Gonzalez (1998) and Tucker (2001) in proposing that
literacy and basic concepts are best developed in a student’s L1 in order to
achieve optimal levels of student outcomes and academic success. Dixon (2005)
even asserts that “in most countries around the world in which a former colonial
language has been adopted to educate a majority who do not speak tat language,
students experience high dropout rates and high levels of failure to failure to
achieve even basic academic outcomes” and that “Singapore’s excellent
educational outcomes through L2-medium instruction from the beginning of
schooling, challenges the assertion of the supremacy of L1 schooling.” Dixon’s
views about Singapore are interesting because in citing L2 as the medium of
instruction, she is in fact referring to English, which, for 41% of the population
is the L1 spoken athome. And for the rest of the 59% who do not speak English
as the most dominant language at home, the bilingual education policy in schools
does ensure that English, being the medium of instruction since 1987, is taught
to students from the minute they step into formal education so that they can
achieve a very high level of proficiency in English by the time they complete
their 12 years of basic education in schools.

The latest Census of Population 2010 shows that the percentage of residents
aged 15 years and older literate in English alone is 79.9% while those literate in
two or more languages stands at 70.5%. The high percentage of English literacy,
bilingual literacy and the high performance scores of the Singaporean students
in internationally benchmarked tests of achievement taken in English combine
together to attest to the success of the bilingual education policy in Singapore.
Low (in press, 2013) further talks about the rigorous English Language (EL)
teacher selection and pre-service teacher education and professional
development programmes which help to further ensure that good EL teachers
are selected, rigorously prepared and professionally developed to nurture future
Singaporeans to be good and proficient users of the English Language.

The goal of English language instruction as outlined in the EL syllabus 2010
states that, “All should attain foundational skills, particularly in grammar, spelling
and basic pronunciation. They should be able to use English in everyday
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situations and for functional purposes, such as giving directions, information
or instructions and making requests. The majority of our pupils will attain a
good level of competence in English, in both speech and writing. Some in this
group who have a flair for the language will find this an advantage in frontline
positions and various service industries. At least 20% will attain a high degree
of proficiency in English. They will help Singapore keep its edge in a range of
professions, and play an important role in teaching and the media. Further,
within this group, we can expect a smaller group of Singaporeans to achieve
mastery in their command of the language that is no different from the best in
English-speaking countries.” (English Language Syllabus 2010). Clearly, the
bilingual education policy, coupled with a strong focus on competence in the
English language is a chief cornerstone of the education policy that has served
Singapore well. The next section will share evidence for success which can help
to offer some insights for other systems striving to learn from the lessons
Singapore has gleaned.

Lessons from Singapore

Dixon (2005) cites three evidentiary reasons why Singapore’s bilingual
education is seen to be successful by other systems. Firstly, she cites the major
shift towards Mandarin away from Chinese dialects since the policy was
implemented in the 1960s and the successful Speak Mandarin Campaign. In the
latest Census of population 2010, of residents aged 15 years and above, 36.3%
use Mandarin most frequently at home while only 16.4% use dialects most
frequently at home.

The second most evident factor of Singapore’s success in the implementation
of the bilingual education policy is seen in the out-performance of Singaporean
students as matched against their monolingual peers taking the internationally
benchmarked tests in the English language. As oracy is noted to be an important
factor determining literacy skills in a language (Snow et al 1998 as cited by
Dixon 2005), the fact that only 29.3% of Singaporeans speak English as the
most frequent language at home and do not have the rich oral environment
necessary for literacy skills development can only point to one thing, that the
education system, which uses English as the medium of instruction is making
up for the loss oral dominance at home. This strong oracy environment must be
provided for within the English medium school system in Singapore and is so
predominant that it allows Singaporeans to outperform their peers in
monolingual English-speaking environments internationally. This is certainly
alearning point that can be shared with other systems. If the home environment
does not provide for the rich oracy environment, the education system must be
equipped to provide with students with non-English-speaking backgrounds
with the strong environment to promote the development of their foundational
oracy skills.
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The third lesson from Singapore that accounts for success not just in the
implementation of the bilingual education policy but all its other major policies
is the systemic coherence and fidelity in the implementation of the policies.
Perhaps other nations might ascribe this to the small size of Singapore but
governmental stability, political will and clear alignment of goals across the
system is certainly a key strength that other systems can learn from Singapore.

Future Challenges and Lessons for Singapore

The last section has provided some examples of why Singapore’s bilingual
education policy is seen to be successful and what other nations can learn from
this success. This final section will end with a reflective piece about the future
challenges that lie ahead in the bilingualism journey and the lessons that
Singapore has learnt.

In a recently published book by someone who is considered to be Singapore’s
founding father and who was and still is, a well-respected figure internationally,
Mr. Lee Kuan Yew shares very candidly about the many challenges he faced in
his journey of bilingualism both at a personal and national level. At the national
level, he faced the opposition of many Chinese chauvinists who felt that Chinese
should be the dominantlanguage in Singapore, he also faced repeated demands
from parents of all races wanting an easier time for their children by not having
to offer a second language and the many policy changes he had to make. English-
medium instruction for all schools was made a policy only in 1987 while Chinese-
medium schools existed way into the mid-1980s. Chinese-educated teachers
had to switch to using English as the medium of instruction practically overnight
and concomitantly, Chinese-medium students had to switch to the English-
medium mid-way through their studies. In 1986, a proud moment for Mr. Lee
was when the emcee of the National Day parade could comfortably use English
to address the crowds because for the first time after 21 years of independence,
English had become truly a lingua franca- a common language that all
Singaporeans could understand. Mr. Lee maintains that the policy of English-
knowing bilingualism must continue as a major cornerstone in our nation
building journey as the original goals for introducing the policy still holds.
English is the language that gives Singaporeans its global relevance and access
whilstlearning one’s mother tongue binds us to our Asian heritage and culture.
The first challenge therefore is to continue to uphold and allow the bilingualism
policy to thrive in the future.

The second challenge emerges from the findings of the MTL review committee
earlier mentioned. The survey conducted showed that students from English-
speaking environments had less favourable attitudes towards learning the MTLs.
The challenge therefore is how to provide them with the strong oracy exposure
and to promote the learning of MTLs in a way that helps promote their love of
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learning the MTLs and to make them feel less negative towards their ethnic
languages. Assessment is a key factor that drives behaviour and this piece has
to be carefully managed. Students cannot see passing MTLs as a means to an
end, rather, they must be exposed to MTLs in ways that make them love both
the learning of and the cultures associated with the mastery of MTLs.

Another challenge that lies ahead has to do with the proficiency in the English
Language as expressed by Low (in press, 2013), “While English-knowing
bilingualism has been a policy upheld since the 1960s and while English has
been used as a medium of instruction in all schools since 1987, the real challenge
is whether the standard of English proficiency is equivalent to those of English-
speaking countries so that our current leading performance in internationally
benchmarked tests of student achievement can be sustained over the years and
that we can level up the tail-end performers, especially those from non-English
speaking homes and to eventually equalise the achievement levels throughout
the nation.” Data cited earlier from Teh (in press, 2013) shows how
Singaporeans from English-speaking homes in fact out-performed their peers
by 56 points. Further secondary research needs to examine closely the
difference in performance across the ethnic groups and match this carefully
with the home language spoken at home. Such studies can then inform future
policy formulation and educational practice.

Another challenge arises when we consider the geographical location of
Singapore. We are surrounded by Malay-speaking neighbours and it would be
prudent for non-Malay speaking Singaporeans to master conversational Malay
for purposes of ease of communication with our neighbours, to build strong
neighbourly and diplomatic ties beyond formalised trade relations. As such, a
suggestion I have is for conversational Malay to be introduced as part of
enrichment during the schooling years from primary school onwards but it
should not be subject to examination. The idea is to promote multicultural
awareness of our neighbours through learning to speak Malay but not to make
itan add-on to the curriculum such that students feel pressurised, it should be
an enrichment option that is open to those who desire to learn the language so
that they can communicate well with Singapore’s geographical neighbours.

A final challenge which is tangentially related to the issue of English-knowing
bilingualism is the issue of standards and norms with regard to the use of English
in Singapore. Recent research by Low (2010) has provided empirical evidence
that Singapore English is, in fact, in a norm-developing phase, i.e. that it is
developing its own linguistic features which are moving away from the native
English-speaking norms of America, Britain, Australia, New Zealand and Canada.
While sociolinguists acknowledge that this is the developmental norm for
countries where English started off as a second language and where English
first arrived at the point of colonisation, it is important to keep a close eye on
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this piece as speaking an internationally intelligible form of English is important
if we are to keep our global competitive edge.

The ultimate challenge, then, for Singapore is not just about celebrating our
success in educational achievement thus far, but in being able to level up tail-
end performance so that this success can be sustained over a protracted period
of time. English-knowing bilingualism has served the nation and the education
system well but being aware of the challenges that lie ahead and continuing to
persevere in our quest for successful bilingual attainment will determine
whether we are able to continually sustain our high educational achievement.
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Abstract

In the past, substantial measures were taken in the global arena to ensure
equalization of rights and opportunities for differently abled persons.
Nonetheless, there are still a number of concerns and obstacles to mainstreaming
the people with disabilities into the society and accessing to many aspects in
equalization.

In Sri Lanka, though there were several constructive measures taken for
inclusion of education to the disabled, a numbers of differently abled persons
are confined to their homes without formal education. There could be a number
of reasons for this lapse, but the awareness among the teachers about the
differently abled are significant in sending the differently abled to the formal
school in the set up of inclusive education.

In this study, a sample of 100 teachers teaching in Ampara district of Sri Lanka
was selected at random. Data collected from the sample by using the
standardized tool and analyzed. In the analysis, it was found that urban teachers,
male teachers and the graduate teachers have higher level of awareness than
the rural teachers, female teachers, and the non graduate teachers.

Key Words
Inclusive Education, Differently Abled, Awareness, Disabled
Introduction

Of late, substantial measures were taken in the international arena to ensure
equalization of rights and opportunities for differently abled persons (Rajapaksa,
2011). Of them UN conventions on the Rights of People with Disabilities
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(UNCRPD) is quite significant. Nonetheless, there are still a number of concern
and obstacles to mainstreaming the people with disabilities into the society and
accessing to many aspects in equalization such as education, employment, rights,
technology, dignity, etc.

In this light, Sri Lanka too has along convention of nurturing and caring of the
disabled members of the society. Both the government and civil societies have
undertaken significant initiatives for the welfare of the differently abled persons.
Assuming full responsibility for the education of students with special needs,
the government had adopted the model of integrated education in 1968
(Weerakoon, 1994), and the voluntary social services, agencies and private
citizens for that matter took an interest in establishing special schools for children
with special needs (Lopez, 1996) in addition to other welfare activities.

Education is the path way for success in life. The differently abled persons too
should be given equal access to education, inclusive education and other
opportunities. Inclusive education or inclusion in education means all students
attend and are welcomed by their neighborhood schools in age-appropriate,
regular classes and are supported to learn, contribute and participate in all
aspects of the life of the school. This is one of the basic rights of the differently
abled person.

The integration of children into regular schools inspired Sri Lankan Educational
authorities to get into the concept of inclusive education. In this line, compulsory
education regulations for the 5 - 14 age group and proposals for the
establishment of a well-equipped quality school in each of the 324 local
administrative divisions to ensure on equitable distribution of educational
opportunities were approved in 1997 (Ministry of Social Welfare.
(2003). Moreover, the Salamanca Convention of 1994 and the Educational
Reforms of 1997 supported the philosophy and practice of inclusive education
in Sri Lanka. Based on these premises, National Institute of Education has taken
several initiatives related to professional and curriculum development and
research into the promotion of inclusive education in Sri Lanka.

However, there still remain a substantial number of differently abled persons
either bereft of access to school or are dropped out of regular schools. The
teachers and relatives have kept most of these ‘un-reached’ or ‘excluded’ children
with disability confined to their homes so that they are denied their right to
education, their right to live in society with dignity and other social, economical
and political benefits. It is pathetic that they are even barred to expose their
latent potentialities to the outer world and to develop their skills and abilities
for seeking an earning source.

Despite all such effective institutional measures adopted in Sri Lanka for the
benefit of the differently abled persons, there are still questions raised about
the extent to which teachers are aware of such institutional mechanism of
inclusive education prevalent in Sri Lanka.
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Statement of the problem

The statement of the problem is “Influence of Selected Factors on Awareness of
Inclusive Education Differently Abled Persons among Sri Lankan teachers".
Objectives of the study

The following are the objectives of the study.

e To find out the level of awareness of inclusive education among the
teachers.

¢ To find out the differential influence of the following selected factors on
Awareness of Inclusive Education for Differently Abled Persons among
Sri Lankan teachers.

o Males and females

o Residentsin rural and urban areas

o Educational Background (graduate and non graduate)

Hypotheses of the study

The following were hypotheses which were formulated to give specific
directions to the study.

e The level of awareness of inclusive education for the differently abled
persons among teachers is lower

e Thereis significant difference between the mean score of male teachers
and female teachers towards inclusive education

e There is significant difference between the mean score of teachers
residing in rural area and urban area towards inclusive education

e There is significant difference between the mean score of graduate
teachers and non graduate teachers towards inclusive education

Methodology

In this study, the investigator adopted normative survey method. The data
were collected from 100 teachers within Ampara district and statistically
analyzed for drawing conclusions. Target population of the study: The
population of the study is all the teachers teaching in Sri Lanka. The accessible
population of the study is all the teachers teaching in Ampara district for this
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study, a sample of 100 teachers (male 40 and female 60) were selected by using
random sampling technique in such a way 20 teachers are selected at random
from the schools coming under each zonal education offices in the district. A
sample of 100 teachers were selected to minimize sampling errors and to
increase the generalization of the result, taking into account the per cent of the
present deployment of the sex of the teachers in the district.

For collecting information from the teachers, the investigator constructed a
standardized tool of the modified English version self-administered
questionnaire of Panna Lal et al (1994) and the validation of this tool was
established through expert’s opinion. Mean, Standard Deviation, and “t” test
were used as tools for statistical analysis of the data collected. The data collected
from the sample teachers, the following hypotheses which were formed as per
research objectives and tested to find out the result of the research study.

Hypothesis-1

The calculated mean value of the entire sample is 17.38 with the standard
deviation 2.75. When tested for significance it was found to be less than the
middle value (50 percentile value) which is 19.5.

Therefore, the level of awareness of inclusive education of whole sample is
lower.

Hypothesis -2

There is no significant difference between the mean score of male teacher and
female teacher towards inclusive education

Table 1

Difference in awareness of inclusive education due to sex of the teachers

Variables Nos. Mean SD t Value
Male 40 18.51 3.96 1.96
Female 60 14.71 3.54

(Significant at 0.05 level)

In testing hypothesis - 2, it is found from the data in the Table 1, the calculated
"t" value 1.96 at 5% level is greater than the table value 1.86. Hence, the null
hypothesisis rejected. Itimplies that there are differences in the awareness of
teachers towards inclusive education based on the sex of the teachers.
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The mean value of male teachers is 18.51 while the mean value of the female
teachersis 14.71. When compared both values it is obvious that the mean value
of male teachers are higher than that of female teachers. Therefore, male teachers
have more awareness towards inclusive education than female teachers.

Hypothesis -3

There is no significant difference between the mean score of teachers residing
in rural area and urban area towards inclusive education

Table 2

Difference in awareness of teachers due to residential area of the
teachers

Variables Nos. Mean SD t Value
Rural 68 46.09 14.67
2.36
Urban 32 53.37 11.69

(Significant at 0.05 level)

From Table 2, it is found that the calculated "t " value 2.36 at 5% level is greater
than the table value 1.96. Hence, the null hypothesis is rejected. Therefore, it is
obvious that there is difference towards inclusive education based on the
residential area of the teachers. The mean value of rural teachers and urban
teachers on awareness of inclusive education are 46.09 and 53.37 respectively.
Itis clear that the mean value of the teachers teaching in urban area higher than
that of rural area with regard to awareness on inclusive education. It suggests
that there is significant difference in the awareness of the teachers towards
inclusive education due to locality. Urban teachers have higher level of
awareness towards inclusive education for the disabled than rural teachers.

Hypothesis -4

There is no significant difference between the mean score of graduate teacher
and non graduate teacher towards inclusive education
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Table 3

Difference in awareness of teachers towards inclusive education due
to educational background of the teachers

Variables Nos. Mean SD t Value
Graduate teacher 72 15.71 3.46 1.31
Non graduate teacher | 28 13.51 3.94

(Significant at 0.05 level)

The calculated "t" value 1.31 at 5% level is greater than the table value 1.26
Hence, the null hypothesis is rejected. Therefore, there is significant difference
in the awareness of the teachers towards inclusive education due to educational
background. Further, as indicated in the table-3, the mean value of the subsample
of graduate teachers is 15.71 and the non-graduate 13.51. The mean value of
graduate teachers is higher than that of non-graduate teachers.

Discussion of findings

Itisrevealed from the testing of hypotheses, the level of awareness on inclusive
education remain unsatisfactory and the factors of sexuality, locale, educational
background have influence on the awareness of inclusive education among
teachers in Sri Lanka. The findings of the studies are discussed in detail as follows:

1. Thelevel ofawareness of inclusive education among the teachers are lower

These findings indicate most of the teachers who are unaware of inclusion
of education, particularly for the differently abled persons. This situation
causes concern among the educationalists that any educational policy
implemented in Sri Lanka by the ministry of education, particularly focusing
the disabled society are not properly given wide range awareness to the
implementing agents, the teachers in school.

In a similar research, Unicef (2003) indicated in the case study done in Sri
Lanka that Sri Lankan government has taken early steps to implement inclusive
education though there were slow progress. There are differences in the
meaning and modes of practice of inclusive education among schools (Ibid).
Similarly NEREC in a research study mentioned teachers do not have
satisfactory level of awareness on inclusive Education (NEREC)
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In thisline, It is in fact a pathetic situation since the teachers are change agents
and implementers of any policy of the government most of whom are
unawareness of such inclusive education programme being implemented for
the benefit of those who do not have access to education for various reasons.

2. There s significant difference in the awareness among the teachers towards
inclusive education due to sexuality of teachers and the male teachers have
higher level of awareness towards inclusive education than female teachers

This trend could be due to the prevailing phenomenon of culture in Sri
Lanka. Male teachers have more access to media and other social activities
than female. In general, culturally female teachers are occupied with
household work after school and that they have limited access to media to
get to know the programmes in education implemented other than usual
curriculum. Lopez, I. (1996) refer that the females should be given more
awareness than males as most of the disabled children are more attached to
the female parents in South Asian countries. It reflects that there is compared
to male and female there are more awareness among males than females in
these countries.

3. Thereissignificant difference in the awareness of teachers between teachers
residing in rural area and urban area towards inclusive education. Urban teachers
have higher level of awareness towards inclusive education for the disabled
than rural teachers. In endorsing this findings, Rajapaksa (2011) reiterates those
living in disadvantaged area should be given more access to the awareness of
the disabled and how they be treated in society. If teachers have lack of
awareness on inclusive education, how illiterate parents of the disabled will
come to know of the opportunities to equal access to education like other
children in their surroundings.

4. There is significant difference in the awareness of teachers between graduate
teachers and non-graduate teachers towards inclusive education. Graduate
teachers have higher level of awareness towards inclusive education for the
disabled than non graduate teachers.

Though there is lack of research on inclusive education based on the
educational background, it is revealed that in Sri Lankan schools, most of
the higher officials such as zonal director of education, sectional heads in
schools, In- service advisors have more awareness on inclusive education
than teachers (NEREC). Therefore, more non graduate teachers have to be
given more opportunities to get to know of inclusive education.
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Conclusions

The study revealed that the teachers had poor level of awareness of inclusive
education and there are significant differences in the awareness of the teachers
towards inclusive education due to sex, locale, and educational background of
the teachers.

The findings of the study and conclusions drawn helped the investigator to
suggest some measures to increase the awareness of inclusive education among
teachers. In order to increase the presentlevel of awareness, all teachers should
be given various activities related to inclusive education in the form of
workshops, field trips, research etc. Further the higher educational officials
should ensure that such programmes are genuinely conducted and the outcome
reached.

The study revealed that male teachers differ from female teachers in awareness
of inclusive education. This poses the question of gender equity in the society.
The male teachers have higher level of awareness towards inclusive education
for the disabled than female teachers. Educational officals should ensure that
the female teachers are also given equal awareness on inclusive education.
Female teachers’ participation in the inclusive education oriented activities in
schools should be encouraged.

The study also revealed that there is significant difference in the awareness of
the teachers towards inclusive education due to locality and the urban teachers
have higher level of awareness towards inclusive education for the disabled
than rural teachers. This could be as a result of many more factors. One of such
may be more educational opportunities available to the teachers teaching in
the urban areas. Further, there could be lack of monitoring of educational
programmes implemented in rural schools.

In this study it also revealed that there is significant difference in the awareness
of the teachers towards inclusive education due to educational background.
The graduate teachers have higher level of awareness towards inclusive
education for the disabled than non graduate teachers. The graduates who
followed university education have more opportunities to come across about
inclusive education. To increase the level of awareness of non graduate teachers,
the non graduate teachers should be given more opportunities in the
programmes implemented school wise so that every teacher irrespective of
the demographic variables mentioned above have more exposure on inclusive
education for the disabled person to enlighten the life of the disabled.
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Education Implication

Education is the way to eradicate ignorance of what is being implemented for
the benefit of the people. In this respect, the government can take action to
make awareness program through mass media, seminar, symposiums, etc, about
the importance of the inclusive education to one of the stakeholders, the teachers
after finding the level of awareness.

Further, such programmes could be further planned taking into account the
selected factors which influence in the awareness of inclusive education, so
that end product could be more effective rather than mere implementing any
programme for the teachers.
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Improving the Achievement level of Prospective Teachers Who
Learn Science at Jaffna National College of Education in the Unit
of Mechanics in Physics

A. Gugan
BSc.(cey), PGDE(Merit), MSc.(Phy of Mat),
MATE(International) Teacher Educator
Jaffna National College of Education

Summary of the Tamil Article

This study attempts to improve the subject knowledge in physics and
professional skills of Science teaching for Science stream prospective
teachers in Tamil and English medium courses in Jaffna National College
of Education. The main purpose of this research is to improve specific
subject knowledge of selected prospective teachers in Physics and to
develop their experimental skills that needed for their teaching in
schools for secondary levels.

The methodology adopted was the action research design. Qualitative
and quantitative research approaches were used in this study within a
framework of an action research design. All the prospective teachers
in Science stream in the Jaffna National College of Education were
selected as population and nearly out of 30 prospective teachers were
selected as sample, through a pre tested achievement test was employed
in the two media Tamil and English as relevant for data collection. Based
on the evaluation model of Kirkpatrick (1978), questionnaire, interview
and classroom observation were the major data collection instruments.
The data was collected from the prospective teachers and also from
other stakeholders such as Teacher Educators, Principals, Educational
Officers and In-Service advisors mainly through questionnaires and
interviews. The collected data were triangulated and analyzed using
descriptive statistical techniques. The data were analyzed percentage
wise, as well as using the formal statistical methods.

The analysis revealed that the majority of the prospective teachers in
Science stream did not have sufficient specific subject knowledge in
Physics. Almost all the prospective teachers expressed their willingness
to get their professional skills and subject knowledge updated.
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The study has put forwarded many suggestions and recommendations
for the relevant authorities with regard to the professional improvement
and specific subject knowledge in physics of the prospective teachers
in Science stream in Jaffna National College of Education.
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“wrpvurend Bxdlw sevallullup seoemfl efleherart Uifley
walpplaeo QFAflw wrewefseflal Ouenglasallwm uTL S Flar
Guruilwup ugglulal SmLmeu GwWUERSHHD” s@Id LUIme
GoBesmeTen WFaD CUTHSHHOTET U6 (PMB GlFUIeO SLUITEGLD.
gOeneried Gogyieiten puial LIFFdlener @erm Fepsld 618 T0®TeuT([H6iTeN
slLmwd FHyssiur Couswiguwl @ LIJFFlemenuins o 6Tengl. BBl
U]  (PpBHMETL  CUTBISHHeumTuied Semeu LiFFFleneremul jeud
TS amerCawmiuw GFwesdeufl gpuiemeas Gumed LIFFdemears@ el
GoBosmeTaugleoensn. OFwevaull SLUI0EG&S CHFaFUItLGL BevdEHd
Gpalen] puieler Gniguied SiemLwiuL Ceuemi(BLd 616 6THITLITTSSLILIL L
SIS6, HBET GIGTLIIBENB DO HHATHNMTHS ST ILIBoUT. B6il DU16HEG
Sjemeupsl BEID LWL (emBE6T LIWLTLBSHSUILL (H6ITemer. WITDUILITEILD
BaxFlw sevalulwmB seveumfluisieien allehehTerl Llflalsd (LPSHOTD eU(HL SHHeL
BI6E BBend OCBNEEHD EJEHILTD aU(HL HHEL BTG BB GCHIIHEHLOTS
QoTssD 61 (h BMME OBBIH6Ts0 LoTemToUTH6T 2 6Tenen. @6lIGT] HBND
GBI B6MaI(LP6TTeN LOTETEUTSHE6N 6TamT6uNhemd FLOGMTBBS. LIsVEeUMI LI(HLDGITEHENT
CBTERIL  HIMeMTSHEG(DHH6NT LIV B(HHESGOUTH DIBSHHMOLILFTT LOTHIF 5
Cxfley wempBw uTeldsll CUTHSHHLTES EHLLSTR DIDPmB EWIG
LeTuBmLILIL (heiTerg).

wpBBaTHme, LIBCFTHmeT SLFUI E)H (LPeOBHEMEMUID LIGULITUIR| OFU1g g6
epeold SLGHSLL  50% eueni&FS  gBULBelTenens SBILl  (PLYBEIBSHI.
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Aeaieutwialler  Hew LBlHeoHeNTH  afl@hEhTerd HeMB  LDT 60T 6U[ &6l
Quenglsaiwemey SHBULF CFUIWTmWLSE smiled ey GuTsTg,
Quengsaluweled HTL L L0TmIGE B @F &Tyewni, GueTglsailuisied
BT L LO63TenL0aE, Lomemieufaerien Sipfiwimentoufld CambBGLIPISH6I(PD SHTeuii®elT,
Quenglaaiuwied uTL g leeTen GQuTuiuIed Slevasled LD 6wT6UT & 61l 631
BT L L0leieniod @ pdflwiflen epmisletenou]d LfICHTHMIH6T QOBISTHE
Cauwi_menou b SMyenlidslt, GUTATUIUIEL DIEOSHEIGTEN 61601601 (HHHEN6IL
umpsl  TemTeufHeT SIS, UTLFTeN60 [BIT6VUHD  GUGTLOTEHTHa]606M60
GTGILIGNHU|LD, LITL FTEN6L LUI6Tal LD 6U6TLILIMBBITEEGHMMBUIL 6T S (HLILIGNSHULD,
LML &mene0 Mieumsld GuTgluiene] @SHHImIPLIENL aILPHIGAT606M60 6T6TLIOIBENM
SBUI(PQYEBTBHI.

Uysrenr OGammasel
WFHNpHlenev DLFflul LoTevT6UT 6N
CFweveul SLUIe]

allehepmeorl Lifley
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S (psLd

SITUIFS eletug UHw Spflever FLIQHCSTeNEHD aIflEHaied @EIBTELD.
DIFHTOUFH 2 _ewienoendh I BleoudBHrer FAvbhsd Ul uie) SLGSLD.
sLbHSH U em(hHeflBe0 surruIFHwnerg ueBoum  Onpslserfled
Al HwenL b HleTendl. BHear allemeneunsd cparm  Ugsmer  Suiey
SIS (LPMBHETTET SieTalnl Sie] Siemigpemset (Quantitative Approach
to Research), uewiyplenso ouuia] Siemi@wenmpset (Qualitative Approach to
Research), ioimib efliojger Gprag oLuleseT el6iLier GHTBMBID CUmMIeTeTe.
@bha UThHSHILL L SLUIeIeIGH(penBaseier Fl L snhimelaleCGern Liev SITuIFd
(LPOBH6TT DIL_mIFU6Tement. Syulell GummenTerr LIyFdeneuienr GuisoliBGsiu
CQurmssomer oITuIFd) WenpseaflCeorarm s fle GFUIWLILGLD.
STUIFSenw 2 6o S CFwBuTh b CFUBSTLLTS B(HHEGLD.

Quengdsalulsd LT SISley 6TILIGI 6T6060T LOTETOTHEHHESGHID CHemeauuiment
REBTGW. BT BTW aflged UGB o LS]TewIE EHmernLl
UTelSH&GICBTD. QauBamBsS MmBUITEHAISBE Dlevevd DieuBpsled Fml Llenp
giulBallLmed Sipemend gFf QFuugsBg Gurdw ealehepTer Faluime
o6y 6160CEUT(HBGHD DieuduLd.

sevalulwim sevsurflaenend Caibd alehehTerl Lifley idflul wrewmieuysei b
CuendasaiwB L. 9pie] GeMIUNHULIGSBETET LITHT6T STTCRIOTS DIGHLOGIHI,
ologl BT (hd  seval(penmuievieen  sudliflul  Bluioerd CETeTenSWTEGLD.
opTaug o ullflwed Uiflemeus (Bio Science) Gaiphsd ul L HmflaBen
LITL_&Teneud6med alehehTer Sidlfluisentas mHubaslbBaamTISer. SalTael
o ufiflwed UTL SHGHIL T @FFTwieialulsd UTL HenHBUI LIs0SHME0SHHIDEHHH 60
aBapub. Qe o ulfluwed Uflemeud (Bio Science) Gajhg UL L SHTflder
eTeU(HD OUeTFHBalulemevd HBEH UTUILILNEO6M6V.

aerGau  Ouengsalwied uBpBlw GCurgHlw  elendslilemenioul 6T  ilehehTeor
o Fflwisentas Hwbéasliupld Beaufser GuenHsalum LML SHemd SHBLbLL &
spilds Ouflgid FywluGueufsentasBel  &mewrll LGS 6 BT &6l .
Auugliu’ LeufseaiLd sBm seoallullwB  Heoeunfleend@d g flaumer
allehepmert Nfley ouFflur  wreieufseEpd  Guendlsalwim  LTL &&l60
SAyolBuUaTHeTSS ST LGS EIBTTH6T. 6leGal, GoBuy Siule| BeTenmul
Blemeouiled CHemeuITETOBTHIBTHS SH(HBHLILISGIBSI.

Se0aluluied OLU1eHafed CUITHIITS Ule] 6T6ldF FAMLILTSSLD GFuIwiul L
alehepTer FHlwmenr Sievevd LFIGFTHmeN FHUWITET SHIGEmIE(LPOBHET (PSS
@ bOuBIFaser. GBeiala@H(pemnB BuiBamadd CHTHBBmIGMmNLI Lifldeveneot
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Qeuiyd SuBemsd alleheEbTeNEeTe0 (LPHeVIeL LWLETUBSSLILL L FI. LNeiTeor)
efled Lysasldlear eatuaflar (pwBdlowd OSTLIHS, Fepsdaiuled
alehepTeridenTed @Ibomgflensemuld  Fepsd F1f  CHTHBBLILITHSEHEGLD
NyGwindldbseomd  eTemild  Hleweolium® el LUul L&, Spuilenid Ouends,
2 uifluwied, alehehTerd HIMBHEHHSHL CLITHSHHLOTET alEhEhT6 DIGTIEH(LPHNB
Fepsd  alehEhTerld HMBH6T OHTLIUTET  DipleyeuendH6T  WTeuBMIBEGLD
JBBH6EV60 6TID H(HHGH! Lletiern] 2 el L gl CHTensa] Suuia|seleCumg
allehebTen (Lpewmenl DIIFFleHa Flev OTBIHM6NL LBaIWILDTS SIeUHTNSHSH
yemefalugelwm UGUUTUI®] cPeVD  SIe0eVSHI U160 dnL MIG6Med OFuiub
LfIGaTHemedeT 261 _TdH WHTTHHRIS6T S mIwlILIBLD.

AUGLIUMMB, UTLFTMO (PHeSlw L GUUBGSHSUILLL G LD60 Herled
dHTCHTHSILGBID HewL (pemmll LIFFFleneidamend SHTHHemeo GBTHEIoTsd
Oamewi oUIe] CFwevaT] U] eIl ILIBLD. BHHMEHUW HLU1aT60 LU ICITETT
CFweml Memeouied o et LMIGUBBIETS TBECaIeHI(HLD. E6eleuTuiaest
Gumrg Sleey FTIHS (WPOBEHMETUID LMTLFTIHS (LHEDBHNETU|LD
LWISSTLIHSHSH60TID. QhiF puleumer] Hogl GBSCHTeT eUISILGD 6uendulled
HIDF FH L misenen TBBIWeSHSH CeuaiCGauml auflouendHemend eNSHUITET
wpulb. Bsamed Spuielear Gurgl GBS UIgIPenBHMETEUWIT  Sieumns et
QMG (PmBWCWIT GBIHSHISSTL L (LPIQUITSI.

Suiefler Cors s

wimpliumentd Gxh8w sevaluiwim He0eMTuled elEhEhTend SBGD (LPELDHem6eV
o Fflw  wrewieuyseien  Guengdsalwm (Physics) umtggler  Qumpiluiuied
(Mechanics) @peudled 9nfle), HmeT eeaLeBemB GODLIGEHSH60.

QUieys  GnlaCasmer sai

L wmpturend Capfuwr sevaluiwm Heoamflufled aillehehTalld HMBEHID
wFppleney L Fflul  oTeTaTHEHGHE OuenTHealwml LT &gt
CQurpluiwed oeudled  ofley  (Knowledge) @eamslullpliugmiamet
Hyenidenen Demibeni(h GLobLBHSHSH60.

. wmpturentd Cafuwr sevaluiwml Heoamflufled aillehehTalld HMBEHID
wFpplemey L Fflul  oTeTaTHEHGHE OueTHsalwml LT &gt
Gumuiwied oevdler Gsmeitenasmaiey (Theory) GOxefllenal gBLIBSHSH6L.

. wmpturentd Cafuwr sevaluiwml Heoamflufled aillehehTalld HMBEHID
wFppleney L Fflul  oTeTaTHEHGHE OueTHealwml LT &gt
GQuTiuflwed SEVGLT OFHTLFyUmLW  Gauiipenms (Practical)
FHmeirsemen all(HHaHCFUI1SHe60.
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iv. wmptiurewid CapAwr sevalulwB seosumfluiled alehehTerd SBEHLD
wabplemer o Fflul TS EhEEG OuengHaalwm LT &6t
QuTuiwed Sievenass sBLIGEGW (Teaching) Hpener alhoHH6CFUIH60.

Bodsadw  enmuiey

Aevsaw  Wenmwieumerdl @F Spwialle (&SI  LIQHIene0WTH
CameenILBH SIS, S U1eSHTar DBl(Wenmd CHT UM HF FL L SOLDT6TEnM
® (HOUTHGHUHBEG BFH WFHeD o BIFHIMEWILITES HEDDHGTBH. B60sHaHIL
BenmUIeTedIghl SLU1e|S5 HemeVLLlener OFIDmLITSES 2 FHab. GNHH U105
SMOUILL AT OHTLIUULL  [BTeOS6T, &L (BHMIH6T, LUH GSLDSHeT,
FehFNBH6I, HMELDHBHEV(EhF LIBIHET, DLEUGTRIBET, U6 DINSHMBHEIT,
QUTEUTBM  (PSHBHWSHSHIAID UTUIHS HIYHBIB6T, UFeOTBBIS GBILILSSHET,
HUIBBH6T, FBBIHMBHET 6T Semahdl Geueuibsemenuyd GHigpd
sl sHHs Chrameuwnear @GplliLssmen 6bBHH  alfFear FHums
FHIHHHH0L Qe Wenmuley ereIL@BL. &evdbalw  WenmuialaiCuTg
Gamum’ ( Ffahwmenr (Theoretical) Wenmuia), oiemiuen Fawmen (Empirical)
enmule) eTeT EJewTgedld HeUaTeh OFeIHHIHL Geruemt(HLd.

»  Gariur® FMiHS Bevddlw Wemmuley

Gxpdlw sevalulwuB seomflaemend GaFims alehepTarll Lifley (LpEIDFHeme0
o Fflw  wremeuysefler GueTHsalwB UTLSHHET DML (HMBEUTS
AmlUugBaTer el ChTa@ld CUTE, DIH6T DIQliLienL & SHTT6TLoTS
SIMOAFHI, DIUTH6T HIOFH UTLFTEN60H HTevSHHe0 CUBBISOHTEmTL
se0alWTGD. eaiGol UTLGHH ST DIDL6Y GMBOUTS  SHLILISHN BT
WWdhaTrem(pld Fflw  TemTeuTEMmendF  FIITH. DleUTH6T  HBB6ede0
FOULIMmMBS CuTeTen UTLFTeNe0 &MIhd FOeL @FH60 GUHLD UMIG
AUFHH(HEHH Couewi(Bd. SieuTHeie DML | GBUlBLILSBSL LlebTalHLd
LUl L, &Feps, QuTmenTHTy, FFWB  STrenllEHeT STTeRIDTS
SIMLOHH) (HEHSHEVTLD.

o QrwmBuTBaEeT O TLJuTer 6(pSHHI1 Lf emaulsd (Structured Questions)
Lomewioly, DML 6] GSUl([hHHE0 Dle06VH [HITL L LOGGTENLD.

®  FHIp6OL OFHTLJUTET L T M6 LOGILILITERIG, LOTRIaI(HHS HNBEUTS
BbS360.

e sw Gamed, sw GeuemeveuTUILIL|GHEHTET HBeT GeBlul  Blenevuled
B[S 360.

e rewieufledr OFHTLFUTL 60 HperT Gl Blemeoulled E)(HEHSH60.

o wrewial] QFWTHSLD Gl Henevuled B(HHHe0.
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e Ufilewall QupIGumIFH6T oL BHGD TewTeU] SHMenoenuld SHITNIILISTS

BmSB60.

uTLSHL alflelBCasmu UM Gauenende LIBBTSHESGMBUTS B)(HHIH60.

galgul LoTemTeN] OHTENSUID 2 GHal SLemenflll LIBMBTHEmBULD.

LOTETENT  PSHSIEMIPLIL] SemBoUTS E(hSHH60.

QuBGMTFler edHalIemIPLILTEETenLD.

uUTL Fmeneoulled eUeMLILBBTESGmB  HTemTl LB SH60.

SUIegL Chy SIL L eueneniulle GUIT(HHSTH SHeTenLD.

BetensBul OHTHeIPBBEG ML LOTET6UTH6T GUPISTL L LILIL TEDLD.

o Fflwy BHmer GeusmevliLierp.

o Fflwiseier @ OTBBSHSHEMT60 LTLID LTHSHWTSHSLILILTEnLD.

LometeuJerient allehebTert SLFFIWT UHLTOUIHLID SILVH DlgdHdlg

LOMBMBLILIL 6V.

e Hw wrBpRser, OHTOHIL URIGeT uBpsw Simley SuFfuimeEs
GDBUTE  B([HHS60.

e gl seEpsd srer CGurslw vufllpalld Ul Lenmpser
Q(LOMIGGlFWIWILILIL TEnLD.

Guomuy  UrFdenender SHmHHe0 OFBmeTenill Bdh SHTSSUILLLTED  HT6st
o Fflw wrewraufsefer Guengasaluled LML D OFHTLTuTe all(blL Si6uTaHel
WwHFHUND &L 1geuipruiL@GD. GewBuT(Gd  sevalullear Sleudlwd LBy
seLmevelr & @rmBerveugent ( 2003 ) HGH LdHHHHH60, “Lie0Geumi L
Cemppnu ihpEsEpw ialBsSsls Sl LmEserw GCLLBSSLILL B
UBBIRTE BB 2 _60Ble0 GLIHL UL SIILS 6flehEhTETDTESLD.
Beleuprer LB UBl OTHBBESEN LeL Sl (BBl  6lehehTer
Seaiener @men FUPSTWLSIETT BB (BHDH60 DIUSULIOTEDSBULITED
SIF UTLEFTMVS SMVSIIL L SB0 L&SSSLILL BeIeNgl. BHenl (LHeDMm
Ty &g masujLei Lleieflld Uemenps S1has G5 BuurL s e
SIBILUE SEHLTOT ST DBNS & Oswpur@Gsei LUlgsmearoms
SImSleper.” sievd GBI 1QBLILISI, [HENL (LHeNB 6UTLDSHMSUL 68T LiettelLl
LewenibH(Hb&GHD alehehTel UTLHend OCFwBLTHSEHLTE 6BTewnHoFeO60
Gouewi B0  eTaWTLINS UL BISH HUSBEHTGHW. 6aflehEhTal LUTL &Hmd
CFwBUTGHEHLTHS SBSHD CuUTHISTET CUTHW alendsd, Cghele] 6L
FlemL_obHL1GLIMILD.

yaHw alehehTernds HmeudbSH L wpFFemwiill upnsl Chdlu seval Hpieusd
(2010) seg FfwT oPleyenyiy euPsmly - alehebTerd - HJb 9
aaid Geueflufiiged, “SLBS STevEISaTed BTD UfFFWD CUBBIBHS
‘ups et sréagw’ g ewampullelmpbsl  (Reactive Approach)
aflval, ‘aumupear sTEGL’ SgIGpepuier (Proactive Approach)
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ured OGFVasrE& BUUSIW SMSSILL WHFT®WLL 60E G
eumLiiLefiggleengl.” eend GBULIL BeTengl. Gumuy el wdHmag Bxhdw
seval Himleus, alehebTer OHTHHI LI LT, o FHeilll usnillILTen] HTWSLOTSS
(BemevHH L SIfal(hdhd) sLewwwmBpid CHFwmerul, HeomHIg EHETT
edeomioentl HlelGs SieuTHe eupmISUeToNTTH6T. GoBLY  FnBBIhaEemLIO
BT CFwBLLIHHSHTEL GogvieiTen Siuial LIT&FFener DIHBLD 61(LDHS (HBHBTHI.
1FToug LgFdenen CHraimiwl Leen] DisB&dH Hieweud BCxheuemns il
Upsdlemenr GCamaip  (petann@y o181 Capmeimrioedlheé e  GghHemeuulmen
W&SIBaBLTHBemen BGLoBbsTenng(hebs GeauemiBLd. DieleuTn OWFWIBLIL IQ(HLILT 60T
Bxpdlw sevaluiwm sevsumfl allehebmer Uifley palbmlensy Ldliflw
omewteufseie GuengdsalwmB uTSHer GuIBuiuB uGHulear e 6y
GOBHA BB  aUTUILILIOme0. BHBHSH HiauTs, SBMeL - SBLIGHHE0
CaweiiemBemwl  almarhHBer HsEHTHHE CETaTaudBEG CHeweuulmen
CewpurGaemer FAfwT Sipleyengliy auflam iguied @It iUl Leumms)
WSRO BHHSHTE0 Fnlgul LIS SHlenL GLb.

QuengdsalwB uTLd &BBeL - SBLUSHH0 CFWET(LPmBUTIED LIRSS
almedHmw goUBHHID Chrhdled, Fflu Sipfleyengliy aubleT gemul
o mautdHw Capdflw seval Mmmleusd (2010) &Hyb 9 @msrer L Sflwy
oleyemnyliy  euflaTliguied, “euGLILmBESGeTeny SHGSG OCleuefiGuLiD
wrewreuj seflei  gfleyallms HlF Cewpur’ P& auPbsrl GGeumy
QI wjsBer. Guwaud, UTLSIFI LSSTEL aSTUTFSSUILEGLY BHFaFd]
L LEsmen Gbrrssl wreTeujsemen UPIBLSSID (PSS [BLIIHLD
QFAfwBrwmeury. BB Cpréssms JMLUSBS Bel HIflwg
SfleyengLiy) PlSTLlY 2 _mEESSGHE MBCBTHSGLW.” TA|6TeNHI.
@I otueniiiyeten s flwGrmmeuytGeoBuw  HABHHEHTMH  ellehehTeans
CaTHBI U SHIPBeCETEIL LoTemIel FIPSTUSHMS 2 (HauTdhd (LPIQUD. BHBE
@aleurm aflehepbmer FFlwWGmD Haorgd SLedwodWd FluTsF
CauIwGeuewIBLD. alEhEhTer LITL SHendd SBLIG@GHID Curgl, HarddHd 0HFfhHe
UGFHBemen L (Bl CUTHGHGHID QT HlemeLeMID LIToU6OTHS SHTerlILIHH GBS
@mE digw umlg o ulflwed uTLll uGHsEpd SrsTweialulsd UTLLl
uGFHasend spUssluG 96xCaemen Guenglsalwm UTLLILEGS)
UBSSNSSLILGH GTBEH. DHBHTET L160TL605HMSH DITUIHSH LITTHHTE0L D6l
o Fflwiseisv QumHbUTELTGaITT o ulfluied UTL SHeng LI6LBHMEVHBLDBHMRIH6NTED
uullerpeufsenmaCeur  Slebevgdl  UWIBBLIUL L auTsenmaGeur  @mUiLmeHs
SBITEUOTEVITLD.

THTHT6V SIMBInaILHM6NT CouBNIBTIOTS THTOBTETNSHHHE LITenegHemer
BT (HoH& SeMiuBsh Bensowmmm offlwy sudurssder (Transformation
Role) srpuflwwrgw. nsd pFAflulf aslurssdasd Frms

113



BenL(LpenBLILIBSSISBETS menal] enwuwl (Student Centered) Cajsdmenen
SgliuemLwras  Qsmeni  (Competency Based), OswmBunasefieiuimed
HenaFpaLpSSIULL (Activity Oriented) Sigmig(penBeniids CBTERIL 6(hH
alehehTarld HMLHHL LG Beim HevL (wenpuisviemengl. Gxdlur seval
Bmieusd  (2010) seig saliipn  wHIIGD  uBslu  PlWEE e,
“senflui 60 FOUL Beoten YFfWFEHEBOT SWG I TN CBTLFLTS
PEISSSSS UPST L 60S61T BheuensLiLbw. Uearaim 60 (Feedback),
waipseyl Led (Feed forward) ereiuenBes Siemeuwir@id.”

Gumpuy oMeps alLund dflul ooy eublarily - allehebTerd -
SID 9 B0 B LbOLIBBIGTETSI.

LOTEu0TEUT 61 M6 [H6V6BENETUILD EUIGOTENLOSHEMENULILD HEWIL_SHSHAL 6T SIeUTHEIH]
aBmeL LITFFlenearenls &HJHHHOBTeTeUHBHTES L1TEDITL L GUILD, LOTEWT6UTH]
SYBBEVHEMENULILD BUIGVINLOSHEMENULILD BTRIBEMIL 6L 65T i Hmeiisenen GLogVID
Al(pSHHOFUIFH OBTETUSBEHTE  (LPEIT(LHBELLLGID  UDMISLILIL  Beuet(HLb.
WaHwrs FHev opent Fflul wreTeufseflb BevdhaTeiuies, LleiefuwleD,
Gumsuiwed GuTes HiemBH6MEL HIFHSH BT L LO(HEHGL. E6ITBTETEUTHENENT
Bemisment Gouemnguig SFfl seoalululeomenfleng CUITBILILITEGLD. SIS 60T
SIUTHMET  2EHILGSHL, 2 BFTEILUGHS, Uy, S 19sH0HTHHD
Gouewrigul  sLLILUTHD opFflwl  devalulweoren(hdhE@ HHd CalewtBLD.
‘QuenglasalwB UTLSHH6T DiewLener GIbLIBGEHH60" 6TenId CBTddd a3 enent
SIDLAUFSBSGL OUTHSHHLOTET LI (penBLTed  QFweveud Suie (Action
Research) Gaifley Ot (eengl. Heommevest & @grCerveugen ( 2003 )
HOFH UHHHHIHe0 GFwevaud S u1eler HerenodseT UBpla GuiLLlGamauisy,

“Qwedeulfl SuiaileT HaTMWHENTS LlToUHeUeT 2 6iT6el.

1) @z CFwBUTh BevdHend MOWILDTHS 6HT6ITL Gl

2) oL (wempll LpFdlenst uBplw OFHefeuter @b alenbssHms @
QULDMRIGLD.

3) B3 aBBe0 BBLIHHE0 HILLMIGmeT GbLBSHHILD.

4) sw  smilip, aw sLGUUTH, sFw pHUSms, @w  Spslel,
sIsasfHwmer HuTuilhsHed eaiLaBmB O 2&HEILBHSHID.

5) @& uGLIUMB (PSTMHSHINIGHMmS GCbLBHSHHID.”

aerll Ul uIBLGSSILL (BeTengl. Gomuly  elLwid oiGurengw  wmip.
LIGVSHEN6VHBIS HeLAIUIWLMB HiMWBSH Hemeveugnad @mbH Cuymdiflwiy Fum
CWITaT HIUTHETTEL TSI (HeTengl. Dieufleir HHGHHILILIY OFWBLITL 6L
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SIQLILMLWTHS OamenL  OFuwedpbleney SpuieuTerdl CUT(HE &HLOm et
® GuTenLOWITET Hlenevenloullall HLDLIGSHHETMMUIGH CHL 2 FHa|b. DISHSHIL 66T
Bl (pempll  LpFfenes umplw  Ogefleurer  umTeneuenwIL|d GCgHerfleument
ANMSHBHMBUID ULPHIBHIIQUIG). CLogVID GHBILLIL L HlenevsnIOSEGID FHLOISEHLD
QUTHHHHIIQUIITHI SBBL - SHBLIGHH0 HIL LmiSenen GobUbBHSH 2 FHalb.
CFweLBlemey HLUIe| cLpeVLDTS &l SHemiliL, gl S BLUIUTH, Sl HIDLbmS®,
gwiomel  oiifley, euelenld, WBemBWeTHeT LUBBlw GHImer LOGTILITEIENLD,
aplmenbhs OQFwWBUGBL FepsLWIDTHSB o, Hibd HHod,
TR HH(HENaUS CBTENI([H DiaUSHTaNSHHMBNB TS GD SHM6T, aUGLILIHD
WPSTEOSHSHIOI LiewTLseT Cureimenr aueTHoeHBHSILBD. DS 61 Chyly
SIDILIAICLPEOLOTET  SBMeN6V  OFWIHlenew OLule] GbLBGSHSHID. GoBLIgs
ST EIRISEHHHTHOD CFWIeOHmeL SLUIe| (B @eleuTuleneud GFuiug
Caflwliul Beiteng.

B5 HTeLHHED FeLpBHHeT CHMAUBEHID DIHLOLILD DIYdHHIg oMY 6M(HE 36T,
Sfalwedeid alenyeuret (LPTGaBBHMBSUID, LS CFUISHH6T LDeVIHSI
AUHUMBUID HTTHGBID. &M USHSH SewihHerilsd Spfialuisd Sipiey
AIllusts SUIeH6T SImplsarmer. oaGal Bl (pemuileer e
BHMVSHII_L DTS SHWBHHH 2bdH! DLeWIBHECBM(H (Lpewm LoBILIfFevenendh@,
o 'UpSHFHIIL Couewi(Bld. BpHlenevulesy opfaiuim LT oTer GLeTdealulensud
apUs@D o dflwy  wrsleumd  &HeneudsCamu  HIDIPHL W Dipfleneul
CLmaHECHTeTen Govemngul CHemauujeiengl. DHIBNT  Lisseidogsvaud ( 2002)
aRAW USBHBHIe0, “eraleurm OCBTLIHSI 6TfibSHICEBTEMIQITS aileNdd,
wBeprw eflonsslmear gBmealssT@sr, SSICuTETE OCSTLID S
B Hs CsTewipgrs KIflwi 2 i mwufllGBw wmmeHs &S
spUlésand @uievrgl. (A teacher can never truly teach unless he is still
learning himself. A lamp can never light another unless it continuous to
burn its own flame)” sievid GPLI_LIUL Betengl. GoBuy sBp ShaHuid
sallepymer @raihbSIBTH STHFITO HmMBLUULL SHSHSTGLD. BEG
SUISGL UGS L wmpliumentd Chdlw sevalluiwm) seosurmfl (L&HeuTD
QUL S GomPepsv alehebTel LTfley (Wwdlbmleney LFflul oTewTeuTaer 6ot
QuendHsalwB LML SHH6T SIGHL 6] GDBaITd SHLILSBE DTS CHTLJHSHI
SHBBISHOBTEINGTTEDLOUD (I SHTTCWIOTS DIELOHH(HEBGID. SLFFWITTE CHTIH60
yflwiGur@  eleumld OHTLIHSH SBMISOSTENIYHSH Gouemriguigl
DISHSHWUFWIDTETHTGLD.

alehEhTeND FIDLHSHLOTET LSHHIMIB6T DIHBLD QYhigle0 GLomPuied @) mLILIgHes
STTEOILOTS SRS 0HMBHH S LTWID SBHCeucmrigul Hlewew 1970 sHerflest
(P31 BTEmTLILIL L Gl SWOLoTHS Heval LM FhaATCFHIID OBBID S (HEITHIZH
(2006) SLHCWTHeT HBeuel6 Ly, “BmeVSGInD LOBMILD 6lehEhTATSHSHIDMBLI
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UTL BISEhS ST SMVFOIFTED DBITHSB6N 1955 — 1965 SHEHSSG
BoLuiled KKassUulLew SwowmPls sedaiufled egmuLL  (PpSBIW
papsHungw. Bseiler 1970 @eafled &.0UT.5 2 WisJs Sedal
Blewewuflled eafleheprar UTLEIS6T DmaTd GID & w 6wyl s erfled
spiléal, g CBTmalg.” e 2 eengl GBI SHHHHH.

UL BIg6T 261 Ta afl@hehTerd FUbSUILLL el Wkisemen alens@Gd Gurg
ST FBSGID HHHHIHGLOTET 6T61MenID aUNTLIL HFHe0 LieolihHSHIIL Ceuewt(hLp.
HaGobd  (1997) eiwgdlw  mredsy, “Um6womy oiaiued {mrevsCemt®h
@uUBmasuled S HITVOS6ED YeMLIGLBIITN 6UeDTLIL MBI 616D
aeaflemwuflai mw, pHIL Ufleiamw, eaumguLs Game GCurelm
mlenmellaienosen STERTLILIBSIGIBET.” 6iand GMB FBLLL (BeTengdl. udFflul
LOTEWTRUTHGHDBE UPRIGLILIGLD ol EhEhTaTDFTT LILBIG6T  6T6MenoUITEHe|LD
BI LD HedBheHHTHa D BHHHCauemiBLD. HIICUTHISHTET Fflwimer allemdald
SIHTaUH Lvdat F denld@ib. ‘Identification of some learning difficulties of
Physics concepts in FIELDS among G.C.E.(A/L) Students and suggested
Recommendation to Teachers’ eienid SHemevlienLis Gamemi Baskaran (2001)
saig Uie] (wyeled, Ouenglsailulsd SAflLFseEnsGL LoD
Flurj ssmend OFWISler BT . “LDrenTeu] Serflai & 6UMTET 67607 600TSH
S(H6UTSBBISEN6IT  H6WTL MIULIVTLD, SH6UTBITET 616307600185 & (15 6UITE &BIBIH 6N6IT
DB SIS FI% QBTN DT HEHS &G 2 Sy, QYuiaydaL L
uflGsrgsmeansemen Fflwurss Osuiw wPliuBSEw &nLUS 560
2 _LISJERIIONSG 6IewmTewISES(BL ULSMSL UWATLBRSS eufleuGSGLw.”
fApphad OCuenglsallwed oFlflwugmereuj wTewTeu]serfler Lilenpulimer
6TEUTEIOTERB(THEBHENET EGITHIBTERILIGZIL 6T SieUBenB Hhd 2 HauGeuemiho. GLogid
SUIagmL Ll uflGFTHemesmend OFUIL  LOTERIGUTHM6T 2a&HHLILGSHD
Gouemi(BlD. DIHBIL 6T SBLISHHED © LISTERIOTS  6T60mTeMISH(HL LI GHenSHLI
LWSTUBRSS Geuewi(Bo. @eueumy @F opFfwy  QFwBuBaurCruimenmed
LoTewIaUT ST LM BaNUIcL DD 6] O LD HeV6D Hleneoulsd BHaELD.

> gue a1 Sevdsdw emmule)

@I opFflwfler utLelLwid gFoupsorear Dpsle] Seufler  BBLISH060
umflw  CFeLUTHEMBF OFISHHID 6TALSBGH USTID CFJb@GHD lFHLOTH
Be0Bred pTLemLF Gxjhgk Maher Hashweh (2002) serg  spuiey
a8l (Wwas o0, “afllerar K& wysafllar o ufllflwed wompw
Ouenglsaiwed ur. SWleney ailufiiBs Sei Syuieder GCBTESSLOTGLD.
aflep epmer K wy seflei Sfleayms S8 srar S Ll e,
2 peusUuBSSLUULL Bursmer eeiuaBmBL UBA &ewiLaflw
Beleutuiey CFLIWILGSIDBS. Seleuruiaded S@ILeID UTLIHS Yo
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BoLplemev gLy QFAfwfseEpw Gumzlsalweled FBLLLIGLB®
cwaim HFAfFserw 2 ullfluielsd FApOyreluns dpeim YFANULTSEHLD
usGUBBlen.” eend  GBUILGeTenTy. SsBLISSHeder Gurgl uTL  ellw
SIBe] 6T6lUaIeTeY ST HTHBD CFISHHIHIMBH eTaTlend sl GomLig
ouie, OFear Lgmaida@ar, sedBumeiwmalaeier American Educational
Research Association 60 BLISSLILLL QUBLIHS @TBIFL 66T GUITS
aUTHBHLILLL ).

apLUGHHer Gurgl Ouengdasaluleder eTewuTenIbHHbHmET Be0GUBH
Opefleurs  OTETTHEHGHE BHTHHICaIBLD. BHBESL  CUT[HGHIHLOTET
BSBLUIGHH0 FTHOMIS6T LWTLUGSHSUILL Couecwi(Bld. Gomuly il uighgi 6o
eeamwstes Scotland mm e & Gaibs Christine Howe (2002) sevig yiaisy,
“afleh hTear (WaPwlmew Y& lwy seflengis 6uenssallwed
YFflwgsefiengid egeiuiluied &my erewiemisEmallar Sfley UL HMS
SlenalBBH60 Beveutsiafar GBTESSLOTGL. BHBGS SEMLITET QYUleLPEHD
UwetUBS SLUUL Beaiengl. aflans O&Ts & APVWTS ST 6YD 6N
Crafldasliu’Lear. CsTens [alurseyw uemiy [FSlUTse)) SIederr
ugLumiey EFuwi Beener.” (“The study has been focused on the
basis of determining the knowledge levels of prospective Science and
Physics teachers on basic concepts on sound. The design of the research
is a case study. Data were collected from the means questionnaires. The
data were analyzed both qualitatively and quantitatively.”) eaiBeuTH
GBI BSeBry. SBBed - SMLISHHL OCFWET(PeNBEHEGL LWTLIBGSHSILIBLD
aBLUIGHH0 FTHemidbela alenansdmenet WHIINGD CohTohalsd GomLig
U168 CF60HMBG.

alehepTerr (&HbBemer opFflwiseier Guenglsailwiedsveren GuLTHSUIUwIED
UTL SIemL6)] oL L Hend, Benl ulent G oL HTed SiaufHeer CxHemeusener
areMdled Bemiseni(h GCameTeneuTd. @hHalemauiled OCuenglsailuledsvieren
60uiwied LML LD FIDLHSLOTET DIQLILIGNL 6160016001 (h, 6\EhEhTeu (LPaHLDIH6m6e0
FNwgseflend GCuenglaalluied SFFwgsefleid ealeuemeafed
STeILBHSTBSH  elaiLens lenalBl Cpradsy ‘Knowledge levels of
prospective science and physics teachers on basic concepts on sound’ srenitd
FHameollled gimbHewF Cxynhg Mualla woppid Merve (2009) g 8Guwimymed
CeuwiulL  suielled, “Gurgieurer &MLS S0 Cl&TeTens 66T
SigLiuenLufled el Flw 2 ws &BUSHD Frarsisen WHILILIEB
Cruuupslaing  aeu@s Seleutlieier smSICsTeNTGL. GLBLIRS
LSS0 ClETaTensS6lT BEV6VTS FHSILILISSHID, SLGLUUTLH DieDiLie
Quieysment uweTUbSP &BLISSHD FrseIEIGeT WL LILGW.”
oevid BTG g, GusvieTen puiemeud GFuiagBaETs allul LUl
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(B DlUTH6NMTEL  OFHFleOFIWILILL (HeTengl. @EIF HBEUODHET 6T
Carsaibseiar o Halujler HIlL i’ @, uewip (Wwenpenwiub Siemeuns
(pempemWULD LUTalshd i HHaILH6T LGLUTUIe] OQFWIwIlLL (HeiTermer.

Cumysaibae BTLeLF Ganbg Freire wpmitb Chorao & Sanches, (2002),
opGuwmy Elements for a typology of teachers' conceptions of physics teaching
gD Heweolilled OFu1sh SUieled, “Yuieydal F CFUISIBTL L 60BEHSESLD
ufiBsnsmansersGl Sdljalss Oummglsailumn seal o migenenTiTs
BrpéGw.” eapaurn  GBILLILLUL BeTengl. GUeTSHSalulensy  6T6lIeUTBT 6
SHAHCITUTWRISmeNS mBWITeRIh FFUITH6T SBLISH GTBITHET 6lTLIH
uBps AelauTuialed HeuaTeh OCFeISHSLILIL (HeTeNSI.

Quengdlsalwm LT SHms egials LFGFTHmersebilemd SBLULILS, 6l BHF
FIHEMU  sP&HGHUTH  ITUSBE @UUTTSTGHWD. UflCHTH6emenss 6N
QewiwliuhausaTLTsBe OueTd Saflluie) 616w 6rd & (H & 66l
alenmihlaOsmeren (igujib. ‘A special concept in experimental radiation physics
education’ eieid HewevliLlev a1 BT e & BFbg Kany (2002), ereitieuy
sarg uiafled, “@eLplemevd wurLsTeme & &fwy & enflei
Cuenglsaiwmens sBUSGL 6IMTMISSHUTSDSHMBSS BHwiL MBS
Beieuriofer GBTEBTGL.” sl IRBIFDBMT. SiGTeusl, GLengdHaiwii
SHeLAWIMIEH S LTWIOTS U1 dL SHH60 CFUIHISTL L 60H6T  (LP6V(LPLD,
LUfIGFTHemeH6NT eLPe(IPLOTSES  HBHEEU6HTIQUIOHTEIBTEGLD.

QU6  (Wwemmuiluied

16760, SLU16] QFUIWIILIGL QHTGHHUTET 616060T HIEVEHHMETULD Gl TEITL
CFTad, GsHFTems (Population) eem L. Sis06vgH, DLIe) CFUIIHBESF
FTHHWIDTEOT FH60 DleUSTNILSHETNT  (LPIHOHTMHMUW  GH0SHTEND
S FaBeuTD. Bd GHYHOBHTMHUI(HHSH GYeOWLILBBIL  DLUI6|HBTH
Ozfley GawiwiuBL @ uGHCW wrHf (Sample) aemILBL. DiSHTUHI,
GROWTSNSINHHBHI DIH6T HeTMOMW DBIWI @(H F6v 2 MILIL|HDHmeN
dBHB DMWHBILBLD OFTGHFH wrHfunGd. wrgHfleet g feaoFuwliLGLD
Cawed eupmBs T el (Sampling) oG

wimptiumenrd Gxhdw sevaluiwm seogumflenws Caihs alehebmerl Llfley
(WWFDHlemev S Fflul  TERTITHET SimaTal(HD AFIF GH9HOBHTEMSH LTSS
CameemiuBeu]. elehepTerl LIflaled (LHeUTD UHLHEH 6L BTG HBMD
OEBEHD ETNILTD aUHLSHH6L BTG SBmH OBBIBHEHOTS CLOTHSHLD
o (h DS GEBIHaT6L LOTEwToUTH6T 2 6iTenen]. Bd Hlpdh OFHTenHUIIHHCH
SpieyssTer rHf G fleyGguiuiLL6yeTeng).
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wrgNwEly wepww wrIFFOwWELY wonBs F)leas smer
Blwruiliyw
(Sampling Method and Justification for the Sampling Method)

rdHfl 61BGHH60 Liev (LpemBHered GFuiwliLLeombd. T 1Ly (pewmulle
Cafleurenigl T e1(plleT CBTHSHHOMID, GHlQUleT HeaTenLoulleTeid
Sywrelsasliu@h. wwrHHOwGHH0e0 UrsTearors @rewi(® (LPeDMBE6IT
HerubpliuGadamper. Habasse gy wrdfld Gsfley (Probability Sampling),
Papsse gmm wrHfls 6xfley (Non - Probability Sampling) eresmisnGeu
SeuTGD. “wmprumeord BpHw sevelluilwiny Hedeumfl  alehebTer
Uifley palpplenev KFAfW wrewreujserfier Guenglsaiumy LTL S gler
Ourflulwmp ugglular SmLemey GWWUBRSSHED” @I SLUIm6
GoBosteren Hahase) gy WrHfs Gafle) (Probability Sampling) (wpenpGuw
CafleyQFuiwtiul BeTengl. goerefled GD(WPMBUWTRIH  FH6V(H LD
CafleyeFuuiuL. &0 auTUIlenL aIPHIGLD CTRILIGSETEOTGD. Bl HHDHEH6]
gny wrHfls ospflaled seflw erpbhsiomer WTHfeH CHFey, (LPeHBEDLOFTT
b T rHfd OFfley e QM euenBHEHewI(H. GCBLY SUI6|HE
BTN LTUSHTHA|6T6N  (LPmBeDIFTT  61(RH SHomer  rHlflg 65 Ceu
QUTHSHBHLOTEIH. 6lefll  6l(bBSIOTET  THFEH CFfley (emBuled HeT
Arewip HLemeuseT OHFleyCFwiwiue  eurIidmlugemed  (BeTOH 6y
QUTUILILIGTEN  (LPeDMEMLOFTT  6I(phGHTer WrHfls OFHfle)) @ (pevsedwd
S61fHS OBOBU (PEOBLITET (PPN 6I(PHSIOTEN WTFFSH CFfley
B CaxIbOsbBHHILL (HeTengl. @6l (enBeNOFT] 6I(bHSLOTeT oTHIflgH
Cofielgid oBssm0iLET WIHH Ozfe. Gatgsaions LIFHS Gofa,
ued - a&sLL wrglfls Ozfley eer cperp LflesepentB. S &l60
(PSHUTASHTHE6TEN  DIBHBMOLILFTT THFSH OFHfley (wempGuw GomLig
SUI6YEG s CUTHHHLOTETHTHN (HEHGLD.

wmptiureord  CGhdw  sevelulwB  sevsumfluievieien  eflehepTer Llflaleo
(PFHEUTD  QUBHLSHH60 BT&IEFH BBeNSH OBBIBEHD, EFWILTD  6UHL &3 60
BTG SBemd CBBEEHLTE CLTHFID 61 (H HBMH OBIIHETE LOTERTIOTHEIT
o sitenieny. 6UGeTT BMBend GBS 6TaVI(LP6ITeNT LOTemTeUTH6 60 6T6NT6uN & em®
goeamBBa. UeOGaM UMLATHeT OCHTENIL HMeWSH G (DS H6T LIV
BmsaWweuTs  SibdssmlysTy wrHfd 0Ffle) WeBGw vuTeldsL
QUTHSHHOTE EHBGSGLD. WLBOBUW B (LPOBHETGID  616060TEH  HBEND
CBEYUTIeI(HHSHID LoTemTaUIEmeT aIHHTFNTHHBE gBu CFHFeCFuin (LIQUITS.

SIbsHmOLILFT] THfSH OFfley (pewpuier S wrdHflenwsd OFfley6auiuid
Gung Fymem alds SibdIMwe, FIBB alFldH DIBHBHMIDE 66T  B)(H
aufldsementl LWSLIGGHS (WPu]d. BFHe0 Frmen aldls DIBHBMme] (LPenBEU
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BrIE LWSTLBHSILILL aeiTengl. gOlereied, GLb(penmulemed @elGaumy HmBensd
OpMaaMel(HhHID LoTewTIol] 6lemtenidbemnduilet alSHTFTIHHSE oL Hfle]
AL beumID. DiFTeugl 66lGauty Lfleledhbaid OFFley6Fuiwti®Gd Lererd
Foesll Cuent Gbpenms FmbeHd. Fomer aldld DIBHSMOUIL] B LGS
CuTBISSHeuemTUIeL THFUTET HIRIBHHAT DieMeTaIHEGD CgF e CFILILGHLD
Bapsse FITe EhboIeTeNsl 6ain SHBLILL (PQU|LD.

wmpltiumentd Gaflw ssvallulwm sevsumfluied sewisll Lfley, elehehTerl
fley eteor  @LIfloysenTa  LoTewIUTHET S (HHBHTEID, &  Liflelenmbd
alehepTend, SeWIHD LB @A UTLRISmeTUD SLULTWIDOTSS SBHI
Sleuall(h LML BIGSMeTUD UTL FTensuderisnieien &enL Blenev au@GLiLohaH6iMe0
aBLISHaD Cauami(Bd. g emgliLien_uled @ Liflalearmeb@id Guemgdsailuied
UTLLD sl Lmw uTLLom@ld.  eteiGau  ailehehmeorl  LNfley  LDT6wT6MT B 6THL 65T
sl Lfley omewiauisend CFIHa SpUIadh@ 2 L LUBSHILILL 6)6ITeIT6I].

Srall uGLUTWI®] (LPenBSHEIT
(Methods of Data Analysis)

Leiteu(hld Sl LGUUTUI] (LPeDMB&6T LUWTUGSHSLILL L 6.

mrBpeisD (Percentage)

@ (Mean)

Buioalsvsev (Standard Deviation)

auemyLsei (Graphs)
F6OTENS  GUGMIL]
QUL UEDJLY
Gam (b auemIL

oawp

SN He0BE@DHD  afl6Nd &H(LpLD

LOTEmTeUTHENT6 LITL. DDl 6 Lo L SHe0d 0Hflbal CETeTeusBHTE GHYHOHTNH
WasBGLD @ WBGaTemer BLHSLILLG GuBLLLL LeTefasT HS6D
Sl L sueneniuied o eiterent. (alehehTend SBEGD SFIflul LoTemTeTH6NT GILOTSHSID
158 oaalphsd Gurglad wmGarhemer HLHSUULL i@ 150
LomeTeuJHGem UHMS  Hb(HHJHETT.)
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Gumuy yeteflamen Gy urjemeuuiled Gasmemt Geurmd Grme &led
auenTuUTSSILIL L. Curgl Ueteu@md suenyl GUBLILL L .
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alehehTarrnd &BGWD Fflw wreoeufsefler LsTeflasT 20 GaTLdsbd 70
aueny ugbliweTenend GComuly eyl ST GBI SIBEH. S ST
L L SFHevieien (DiFmaugl 20 eV GemmbHSH) LOTET6UTHET 6TeU(HLD E606M6V
LM amILIe0(hHSH DNSWsamigul DIBHCeauemen o Faiomen LieiTerldemenL
CuBB (DIBHTEUH 70 DGVID FnlgUl) LOTERTEUTHET 6TaU(HLD E606M6V 6TETLIENGHUILD
GoBuy UL (PeULD 2MHHHDHIQUIHTES 2 _6TeNG. 6TeIld L& Hmeir
FalgUl LOTEMTEUTHET 6TRUHID E6L6M6V 6IEID (LPI9eYdHE& BV (HHSHI S L DTS
gl ghaeied Gumuy (PBCFTHmETLTHIH  (paTasalldse0
aglaflarn  emeudsslulLugure, (WBBFTHmens @ pUHSULUBGHSD
LOT6EmT6UTHETHBBTET FHSHTLILILD SiellebHILIL al60emev. 61HINNSH (LPGITGTTUISHSH(LPLD
Al plemeouflled wTeTaI] Hoflel DML DEDHEGMBH SHB
6TLDLOL L SHFHeI6iTeNg 6TeILIeNd DNWD (pdhdlul CHTSsSHBHTE (LPHBEFHTHMm6T
MEUBBLILIL L LIQUITED (LpeiTdNSlalldhdhe0 aULDMISLILIL 6606D6V.

Bl&H0sTemsUlseTen 150 LoTemieufsefenr sgmafll LeTell = 49.36 Si@Lb.
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WpBGFTHMmE eubBLILIL L  LoTemieufsHelled @ mbal Sjewremieneurs 20%
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QUGB Gurg Bbs 30 Cufler SimLe| SHTDHS UL SHFHeI6TeNgl. 618HJHTe0
alehehmend Hewm FflwTsenTs auFalheHGn Qeaujsefer GmLY DL 6|
GuratdmiugTed oig sLLTwbd CubuBHBUUL  CouewiBlD. E6euTHel
Qumm Letelaem HC I Leuenemiuled OFHmEHdHHLILIL (HeTerTe.

Table 2
LOT 6016 Qumm LOT 6016 Oumm LOIT6u0T6) Oumm
©6v. o6 ©60. 66 B®l6v. LeTer
7 21 13 29 140 35
79 22 80 29 129 36
34 23 96 29 133 37
95 24 110 29 14 38
57 25 111 30 92 38
61 25 3 31 131 38
109 25 143 32 9 39
22 26 77 33 50 39
52 26 75 35 93 39
99 26 112 35 132 39
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Gumuy wrgdfluller GuBp LeTeflsamer Osefeursabd @Gy uTTeauUIEID
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Table 3
LOT 60016 Oumm LOT6u0T6) Qumim LOT 6016 Qumm
©6v. L6 ®6v. o6 Bl6v. LeiTerM
7 67 13 59 140 65
79 66 80 56 129 66
34 65 96 57 133 67
95 60 110 55 14 68
57 68 111 60 92 68
61 67 3 62 131 68
109 67 143 63 9 69
22 64 77 66 50 69
52 62 75 66 93 69
99 61 112 67 132 69
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— Yx
orgifluieveen 30 omewreuisefe Qevl (FFrafll Leiter) X=7 = 64.1

G LD.
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wrfdbsrear BHwio alevssd S = =1.41

Gupuy s Laumammw @8y urmjemeuuller &HW GaTew Geuy
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yeTaflaseT 50 @m@b 70 @m@h GeLuled @mliuems  eauemyLielmbal
SIUGHTONDHD (LPIYB TR,

Graph3
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wpBsrmmer, LIBCsToHmer @l &m euengysmenud @Gy eusmyLisd
auIHHBUTH LleTeuhld euemyL] SHenL HHSH. DI(PeuTdEB CFwBLTEH eLpevLd
LGS L 50% ouenFd gmUL (BeTenend eumILIIHHEH DleUSHTeHD
WP SlGTBSI.
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Graph 4
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STl Hemen DPIUD (PHITH DIUTHEHDHEG MAME0BTHHI, HJ DleTeYF
FULID eleiUe  UPRISILUL (B  SHIeyseT SHIlLiullL gl alemsosrdaed
rHflwnss Osfle Gauiwiu Gurflim (30 Guy) A/L ufl ewaulsd CxHrmpiw
urLmsenen  all(hlil] @UmESled SHmwrip CalsiulLmsdh 051G H
Crra@Wwlurg oig LeTauHIoTs  STewIiLL L G-

Table 4
UL LD all(BLILI (DG
ollEhEbTans Slems sllHd Slens
e sailuisd 13% 34%
@raTwerailuled 35% 10%
o uiflued 52% -
B emewihe HewiHLD - 56%

GomLg oI L auenewtuled(mHbd 6lehEhTeaTSHSHImm LOTETeUTH6T HLog LT HTeot
umLtomer 2_ulflutensv gnlgwiena] (52%) al(pibllsh sBLMBUID CLETHBaTULIEI60
BILLLD Wss Gompaurwipliuemswn (13%) Sremmeond. SLemmed HenisHd
SIWB LOTEWITHET SO LITSHTer LML LOTeT Benenihd SewlHHHBE (56%)
SIBSHBHUYWITES Guengdsalweded BT L oTullluemngubd (34%) srewteurL.
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Graph 5
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Quenglsailuled UTLLOTERIEH HeNlHHHIL 0T  OBHRIS W  QHTLTLHm6NSH
CBTERIY(BHLILISHET HTTEWILOTH DN HeWNHSH HIGWMB LOTERIGUTHT  DIFH HLD
alpLs BB TBITH6T. SLeMTe0 @ UTfeEEHD CLeTHEILIHSID 61HIa1%H
CHTLIY®6T SIBBIS STeLILBHaUSTID GUeTHHaluiensod SHMLLF GFuiul
BN TGN HH(HHH6N DHHD CHMAUILIGAUSTID 6NlEhEhTend HiewD
LoTenIIfHeT GUeTglsalulsd LUTLSHed Wsab BHILLD Gompauns (13%)
O mabFamery. eeBeu  alEhEhTensh HIWB LOTERIGUTHET OILIGTHHATUIM6D
FHpULF CFUILTmDLSE Smlsh fle CUISTHHLILS @ STTeRlwms
SIMF BB, sTefled DHemedt BeleuT ShHEBEalL (pIQUITHI. eolaTeten
Om sloopsmend CFIHGsTHEGL Ouenglsaluwed omle) &L LTWLD
Gxpemeuwitern QeBTEGLD. 616G GBI LITL G360 dnlguleney ai(HLIenLI
alehEhTesh HiemB LOTENTUTHEHDHE JBLBGSHH GCouswngul GHemeuuleengi.

sleHdh sloopmws CFJbs 7  oTewTeUTHEDHD  6NEhEhTard HIENMENWIF
Gaibd 9 WwrewiaufsEpd Ouagasalwed LTLSHmd BmIFH almiurs Ggifley
CauismwdsTar sTyeorsd Coedld auGILIBGEF 0F6060 (LPQUITENLOEMUIS
GBI (HelTemenn]. DIHTeUd H LITLFTenevd Hevalsh@ Geodawns L17&HH0Cws
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aGlUiBEg 05F0aasBE& UTHMEH CQUTHNMTSHTT Hlened HeOL WTH
Bnhaleeg  aaTUms BSIBHH  APWWPY SN BSH. TG,
Quendaaiuiedsy BT L LO6TENLOHEG QIBIHIOUID Q@(hH STTRILTS G HbHleTenend
B&HedmbHaH DBWPYSHEBE. Coed @ Fevf GueTHEsalulsd LML &
®nig alpiurs 6 fle) OQFUISHEMDSETERT  HTTEOIOTS LTLLOTHS  61(1DSH
WPWITEH UL  OQuenglasailwed eerd  GNBILLIL Beternery. @ el(HHE
allemmiGeoug WroHealed, SleufHeT OLeTHdsaluled UTLGHmd allenmisF
Caueuendaill. LUTLLOTSEE 61108 SIFHS LieiTenaenerl GLBMBI LIs0&SMNeHEHLEHLD
OF6060  aN(HIOLOUSHI LIODTHSIBSH. O DlauTseler DIpSuITenLOEUIULLD
CembBupls Hadmaud &ML HalaIBaHl. aarGal  GLeTH & alluies 60
BT LISleTeniod @ omewiaujsefler  imlwmenoujd  GFmbGunslg sHeorpid
snyenlaas SoUUDS SHeBHS DB BTBSI.

9IbHs SuTsendl almliysd 0% fleysCamu Guengdsalulsd LML Salevieiern
QLB SIVGHBem6eNUD GUBIULIGLTHD Gl SUILL L HBEG Diewowl GuTmluiuied
Slvend CpThGH Cungl, Waabd al@miub e 13% eimd, aHLILLD
eter 23% Beni(Hld, @rene] alhliuD eter 27% &enmbd, allHULLdedensv 66t
20% @®enmd, 9IBGeau all(HliLIOs0emsv 6T6dr 17% Bea1Hd G 19 (HHSH6T]T.
@mig almluledeney e 20% Bemd, SIBGa all(pliLsvensy eer 17%
Aeimotas Cajmhs 37% B0 GQuU(HUTEOTCITT, DISHBHTET SHTTEMILOTS
GBUYL UG Huied ume Al uGUUIBE QUEISTE  aIHEISH606MN60
gdaald, SUINGLHHMBE SOOI Sl 19F 6CFe0aUH60m6eD  6I6T6 LD
aWHWmbaHary. BFHedmba  Ouengdsaluisd LT SHHledeten Gumpluiuied
SIevFl60  oTewTeufaeledr BT L Loleienod@ opFflwifler  epmigleiienLow,
LUFGFTHMHNT QUOBISTHE GFUILILILILTEDOU|LD STT6enlHenTd E(HLILIND
SDBUIPQYEBTBHI.

Graph7
e euif Eeflelt Gumnfluiiued syeoslel allipling Gmifley
il s allpn . S leu
43%, il O s enen
17%
il L enen
20%
S el LD,
23% 279%

128



CueTHBATUIL LITLHewd HmTe alenmidlabsmeren LFGFTHmesse GLIFIGHID
SlemenLfluld. DiHTeuzkl LTS EHaIUIeD 6l6mTemnTehS(HBHM6 LIfIGFTHm60H6IT
aumuileons Bev@aled UFbBIosTeTen (Wiguib. GUeTgsaluled LITL &aleleimer
RG] DIVGHBMNUD 5 LieiTel SleahH L SHFHME (5 Point Scale) oiemiow
GBESLTH WTeuTeuTHa LD Cal sl L Heo Sidsvieimen GLTuIuIed ©ievadet
al(pliug OFflensu Gusveen auenyL OFHefeuTsds ST (HH GBS

Guendaaiwed uUTL SFHevleen GuTpfluiuwied (Mechanics) Sievdlevieien o Li
SlvGHenTer  plenweoulluied (Statics), Buésallwied (Dynamics), B
Beweouiwied (Hydro Statics), By Quisseluwed (Hydro Dynamics) eysuw
BT6TS LIGHH6TeVI(LPETTEN 6T6u0T600T8HSH(HeHM6N  a6mIc S 6B T6RIL Hi3E6mLOU
5 yeitefl slemeysHIL L SHFHmeemiowld SmHwTml Casl sl Lgl. DIgedl[mba
worHflwred  OsfleCFuiutiul L 30  TeETaTHenTed  GHMBlSSUILL L MSHDH
CaT&@HHsd Curgl Lemeurmd S Leuenent GUBLILLL ).

Table 5

B B B

3 g e @ &

g g g 8 5 B

a @ % 5 o) :::8 E\ E

9 1 SIVGSB6I %‘g g = 2 e 52

@ = s B B = o

@ 5 | % %
Blemeou ey 23% 20% 27% 17% 13%
BuHHI UL 20% 23% 23% 27% 7%
£ Hoeulwe | 20% | 23% 27% 20% | 10%
BT Bussalulsd 23% 27% 20% 17% 13%
Fymaif 21.5% [23.25% | 24.25% | 20.25% |10.75%

QuUTBlUIWEd DIGVBIGVIGTET  6T6WT WIS &H(Hah HEHDH BT aflend s LM
aleralwBUTE eTemTenTshE(HdHH6T allenmidalsemev 6ler 23% LDTERIAITSHETHLD,
oIBBau alenmisaledensy et 22% LoTewTaUTHEHD 6Ter GLoTHHoTE 45%
LTI &@EHe & Oumpluilwied uTL  eTewiawd & (Hhah Herfled  aflend sLd
HLbHaleoensv. @FMHTaE GUILUUL uUGHuled Seufser @GpiulilL
SMTWMIBMeNS OHTGHHHOUTH ety Il Wmidsmen Bl (LPYHSHSH.
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(WPSHEOTeUH! QL WIDTS  SHIOG LML FTeneouiedlelien HITeusmiseiey GLoevds
aurdlIYSaTeS egalHone OLETHEHaluied LUTL HIT60H6T Henl HHale0emev
el GBIULILHHSHNT. Gl Tougdl el WioTd SHUIe|gnl SHaHled CuTdul
Bxpemeuwimer 2 _LISFenmiSeT Bevensvbwlars GHBIULILQHHHET]. CLPEIBTaIS
alLwiors Ui gl SHma L LWSILGSHS DHUT DIHSWD al(HLbLeISHe06m60
adends  GBIUUL mBHearT. SeuBpledlpha  QuTmluiiuiesd  Slevaslsvierern
616001 6001 &B(HE HEMENLT  LIBNSl  LoTeoTeubeil  OIMiul, LML FTen6D  [HIT60HLD
eI HTHafl6d W6 6 LUMBHUD, LUTLFTM60 LUl 6f&nl LD
QUETLILIBBTSGHMBUL 6T BHLILIDSUID, UTLFTene0 Hiaursd Gurdlulene]
RHSHIMIPLIML QULPHIHATEOMED CTETLINSUID DINUISTnIQUISHTHE|GTETSHI.

Graphs 8a & éb
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Graphs 9a & 7b
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Qurplluiwed  Slevdlevieiien 4 LGHBmMUD RSIBTHS CHTGHHHI @Gy

urFeneuuied Gpma@HbBurgl Llemeumd eIl HL HHIH.

Graph 11
BETONES Gl sl i 60 syevehbmmen allend s Ee
aufberiiea ol s e makii S
B e il b sl anen.

11%

e Q@I ETIRY
il sl
Eer.
4%

—_

1%

e s s i
ELs, ailanrmaisama,
25%

&.0ur.s. (2_.5.) B0 LWIGBGUTHIETET Henevenomd HHHHMB BT (H
Fov IQMTHEHEHHEG D Dl6L6VH Be0eN60 6T LiFeL SHHomml S dflul

rewieuysemends Gasl L Burgl Llseumd SHreyseT GLUmBLILL L 6r:-

Table 1
afl et & & 61T S | Beveney
® MISH6T UTLFTeneoulled SiUieydnl b o 6wILm? 46% 54%
o mIsel UTLFTensoulled guiagal. 2 SHailwmen] o ewiLm? 12% 88%
® MIS6T UTLFTeneouled WSTFTy euFsh o ewiLm? 60% 40%
Gumpsluiwed olevdled LfIGFTHMaH6T GFUILINILIL L ST? 28% 72%
uflGsmgemenser CEUisLiae BB 21% 79%
SINEBM BB SH S FHI600TLT?
o migel UfCFTHMme SBfidsmaesenen LFfluwiy 15% 85%
B (b SHIeUGHIewTLT?
Cuengdlsaiwed opfflwy uTLHms almpiyrer spLissmr? | 43% 57%
B Quenglsalwm uTLSHme aldBLLL6T SBSTT? 47% 53%
CuengdlsaluB UTLSME SBUSBSTS  SHeolWm] 12% 88%
AUGULBEHHGHF OFepsym?
QuendHsalwB UTLHms SBUSBITS GHTUH LISHHHLD 7% 93%
QUTBIES Gty ?
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QuenglsalwB UTLSHMS SBUSBHTS SHWTT euGLLBehdHE 88%
TeoTeU] H6T  OFe0evalledmev. DIHMEHTT  SHMTTWIOTES  6UBINLOMUISD
GBI HHSHENT. DISHBHIL 6T CLTHSAIB LITL Hend SBUSBEHTS JHTaUH
Ussad aummaSGwny 7% o 1wl GO sreaviuGaama. s 93%
@] ageld UHHBPD UTEISTIOED LIQHSHIGTeNTTH6T. SIS HTe0
sTyewioTsa|d  GubuTerGearmy  eaumemwenwd  GUILUIL 19 [hHHb &Heor.
BauBpsledl(hbgH aupIend DieuTHeTa Hevaluled CFeLTHSGHF CFISHHINIMS
Opeaflours SIPSiul (PR BIBSI.

SpeamL 0led 54% LML FTeneus@Epld, Syl gnl. o SHalwimerflen 88%
LML &Teneud@pld, Weigmy eugdlulens 40% umLgmemeusenld, Gummluiuied
SIev&IeL UIGFTHMenHen QFUIWLILLTSHSH 72% UTL FTeneVHEHID HLILIGI,
QUGTRIGHMMHSH LML FTeN60H6T oTewiad] Heoailuled umflu HTdHesHms
IBUGSHIHIMS Gl 19SHBT_BHHOBE. GCoBLYd HIeHemen eUenTLITSHSIL
Gurgl o1z LeTeuboTs DIeLHSHS.
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Table 2

]
BJ8 2|8 2@
. . . = 3l Zle 214
Qurpduiwm) ure O uflGam Hemedein % 3le 3|3 3|3
e 4|12 2[% 2|3
E|®D % ) % =
Bl S| |3
Heymevellenwil LwWeTUGSHSH  Lellufyiiy 4 3 2 |21
ST PBHOD FHlemilFH60.
SiiLs GUlemwl LGS SHyeuld 5 6 2 |17
QMBI HeiTeTILIendh 6wl &H60.
SIS GULIedWl LWTLBSHS Hifle0 4 4 4 |18
SHEOIUITSH HeWIOD 6Nt HETBYLDLISH FHIemNFH60.
HHOQFFT HHBHIAUSHMSBL LTalHEH HewILoLD 2 3 1 |24
QMBI HeieTILIenLdh 60T &H60.
HFOFET HHFHUGHMBL UTalHH Hyaud 4 3 3 120
QR&TNSIEI HeiTefTLIemnLIS 6w He0.
HIF ST HHBHIUSHMBL LITeIHDH HHMB 3 3 2 |22
Q&MBlET HeiTeTILIendh 60T &H60.
BILTelenwll LUTalshgl &Feuniserer 8 2 1 |19
SILTHIHMW HI6TEHFH60.
alengF Deneniay alglenul aUTUILILILT LT &H60. 5 2 2 |21
HOEUUSIBET HSHBIUHMSLI LWSTLGSS @b 70 6|5 |12
Qummerfler Hewlleneud, HiewllgHev.
o Jruie|dh G6uiHD HlenllgHe0. 6 5 4 |15
@ SlLfler yalufyiy enwwib glenllgev. 9 8 7 6
g1pe0 BGengenwill LWeTLBSHH Comewmt o HeHd 2 0 |27
SMILS HHBHIUHMSH GUTUILILLT LTS SH60.
‘Air Track’ g1 wSILGSHSH CHICHTL(h o hapHd| 2 1 0 [27
SMILS HHSHIUHMSH GUTUILILLT LTS SH60.
aleng Bemewia] aldHenwill LweBSHS 5 5 5 |15
Caflwung FenloeuTerenpd 6w dH60.
omgemell LweTUBSHs Lelluliiiy B aeo 7 8 6 9

& 607 &5H60.
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GQuenglaailwed urLl uflCGsrgmearsefled 39% ufCGammhamearsern
et mbSTID D0 10% e LfCFTHmeEGem  6lGIeUT(H
wreeufTeld  Heaflg safllwnsd Geuwtwliul Getener. W&aH 29%
ufl@srgmarsafled 13% @Gupeaurssd Oswiwiul Gy 16% Syarenel
Qawiglsm LUOUL B 2o 6iengl. @ UuflGFTsmeardw SHeflwmTesd
CauwibBUTHIFHTET Lgen allendsd Sl d@b. sela Grgedhals0 10%
a6 oTewialfseEndCs  uflGaTgHmearemul  Helwness GFuiuyd  uréauib
oL Sgleengl. WG 90% wremeufsepd LfCFTHMeTHM6N HeolWThF
CauiwmgLguwITed GUeE & elamTemhE(HdbHenen Ffuwms alenmigdbosTeiern
wrwaeafledemen. Guwmuy I Laumamwd 0asTGHHH HIBRDIels
aueIWTSSHWCUTH oI Leteurborm QUL L &)

Graph 13
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Gumphuiiwiedr speogsd sren LK s Hemen e

wyeyemyud elzliymysend saRiLplgeoser (Findings)

wimptiumentd CxhFwr sevaluiwiB seveumfluled alEhehTald SBESLW (LPEIDHEm6v
o Fflw  remeufaEnd@ Cuendasalwum uTL GHler Gumsluiuisd Sjeudled
o6y GEBUNBLILSBETET HTTeNH6eNTaS LleTalheuet LiGLUILITUIaN6TLH60D
) GOTRIGBTEUOTLILIL_(H6IT6IT60T.

1) oallehepTarrd gHiemm T H6T Ouengsalemey HMULF

CQeuiwremnd@ sHald ofle) CUISTH(BLILS @F STyewlwTS
SIMLOH TS

2) Guenglaaiwelled BT L LOTENIOSEG UBIGHIOWLD @(H  STJ6wilWms
BBhaleTeng).
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3)

4)

5)

6)

7)

8)

9)

10)

11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

21)

22)

Quengdsaluwieled BT L LO6GTNIDGE —LOTewIouTaH6MenT  SIPSIUITenLOU|LD
GambBGUNIHSHI(PID  HTT6u0THeNTS  E)(HHJHI6TET60T.

Quengdsaluwsd LML GFHevleien GQUTMBIUIUWIED ©IEVEHI6L  LOT6T6NT 6V 65T
BT L I0aiend@  dflwiflear  @upmisleenou|d, LFCFTHemenserT
QUEMIBTESF CFIWILILLTEOWD STTeRlSeTS  E)(HbHSI6T6re.
QUTEBIUIWIED  ©IGVSIEVICTTEN  6TENTEITE B(HHHEMENTLI LIS  LOT6uT6MT 61T
SPlW, UTLFTeNeY [HBITGLHID  QUGTLOTETISHTHAT606M60  6TITLINHULD,
UTLETEN60  SUIednl D  eUeNMLILMMBITSGMBUL T S (HLILMSULD,
UTL&Temev  HiFeursd CuUTFHwene] @SHSHIMIPLIML  AULPHIGSNEOENED
TRLUMSUD DB UWSFIQUISHTHE|GTETS).

Goewglas auGLUUBGF 6F0OWYRUTHHBGD, LdSHHM SN
AUMRISTHHBSD DIQUTHNH QUBIMLD CFOMTHGHF OCFVISHHIMMS
Opeafleurs SIPSiul (P& BIBSI.

QUGTTRIGHEMMHSH LITL FTeN60SH6IT LoTeTal] Hevalulled LTl HTHHHMSDH
IBUBSSIeUMS DBILIPIQSITTBSI.

LFCHTHMINBT Q(LMIBTS HEWL OILIBTLDSHE S FuIfledr SHevesuieb,
QUSTLILIBBTSGMMB, HFeUTs @HHIeNDLILNeTenID, OIFTY auggullerento,
LUTLBIS6T Q(OMISTS Bl Gupmeno, Hmbs  Gopumyeneuuieienio,
BT eugzmluieaiemw, uiedl o gealwmenflerento, BIFHSHFLOTeT
Quenglasaiwed opdfflwflearend, SLFflwflear HawiLsmen 656
GUITSIBeN6EU HTTENIMBIGHETTS 2 6IT6IT6M.

uflGarmmearsamen SHoflWmesd OCEFUIWILLTSUQWTED CUTHS
oTeRTemI BB (HBHmeT FlWITs alleNmISHEHT6TET (LPIQUIaTeL6n6V.
CrwpuTGaeT OQsTLFuTer W& HSHIL uflemaguiled (Structured
Questions) wrewiel], DML 6 GHEMBUN(HBHHD DIV BT L LO6TEnLD.
Lomewted] OFWTHSID Gapslul Bleweoulled B(mHdaHe60.

urLSSH L alflelBCsmu LML Galemensse LIBBTSESGmBUWITS B)(HHIH60.
gnlgul LoTemTeN] OHTENSUID 2 GHal SLemenflll LIBMBTEmBULD.
LOTETENT PSHBIEMIPLIL| SemBoUTS E(HSHH60.

QuBGMTFlerT edHaIemIPLILTEETenLD.

UTL Fmeneoulled eUeMLILBBTESGmMB  SHTemTlILBSH60.

SUIegaL Chy SIL L eueneniullet GUITHHSTH SHeenLD.

o Fflwy srer o1FHs GauensoliLiEr.

o Fflwiseier @)L OTBBSHSH M0 LUTLLD LTHHWTSSUILLTEDLD.
LomeuuTeuJberlest alehehTerr SLFIFIWIT QUIHLTOI(HLLD DIGL6VSHI DigdHHIg
LOMBMBLILIL6V.

yHw wrmpriseT, OSTHBIL UBEeT uppsu Sipfle] SLFfluimses
GMBOUTE  B([HHS60.

aF 1wy sepsd srer CGurgmlw  vulpslld Ul Lenmsert
Q(LOMIGGlFWIWLILILIL TEnLD.
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SBeorgmeanser (Suggestions)

SI&HBTAT LBV F a6 6iT

1)

CuengHasaiwielled BT L LOGTENIDSE UMBIGHIOWD @  STT6ewniwTs
BAELILSHETEL  HHeMeT  auplenemwl CuTds &HD, OFHTen
BleuemisEpD (WwwBdleenen GoposTetem Geuemt(HLb.

COzTemi(® HIBDIUMEISEHDHSHTEN  SiB60TEF 66N

2)

Gwevds aGULIBGHF OF060(LPIQUITSH, LiSHBHEBHIGBET GUTRIS(LPIQUITSH
aupemind  CamlyB@Hd SHupeten LleTenenselBEg SIJF  FTTUDBB
Poeuamiseie o Heal HoLbsd pelen GFuwiuiiiL Geuemr(hLd.

UTL FTeneVSHEThe Bmen i 860mF 6 e 6l

3)

4)

5)

6)

7)

alehEhTernsh Hlemm LoTewTeuTHelerr Henlld Sipflenel 2 Wi WL L &0
Guewt @eOeuT(H LITLgTeneoud 66T GguIwGeemi(BL.

CuendHaaluwied LT SHFHevemen GUTPUIWLIED Sieudled LoTeTEMT 61 65T
BT L LI06eTenndd  pdflwflear  @upridlearenoud, UfCFTHemerser
RUWEBSTHF  OCFiwiuLTenwuld STrenlleenTs  SHLILSH6IT60
SLFFWITH6T QUOBIBTHL LITL FTeN60HE aU(HeUBUILD, LIfIGFTHm6uaH6iT
RUEEBIBTEF  CFUIWILGAISUD LTLFTM HIieUTHd HoueloHs
Bouemt(hLb.

uflGspmarsel QUWEETS HoOLOUBTMWLS G & Flwifler
SiFawIenLuierd, eueTILBBTHGmDB, HIFUTH @HHIEMILILTETENLD,
eTamy eugFSHulleientd, LITLMIS6T Q(OMmISTES Bl GUBTeno, Fmbhs
GopumTeneuuileiento, B euFHuleeno, SLUIFL 2 HIUWIT6I] eTemLo,
BrhbsIwTer GueTdsaiuisd SpFflwfleremn, Sdfluifler Hemr 60
656y GUTEIBENE! SHTTEVIRISETTS BHULSTEO DEUBENB  LITL FTEH6V
BIeUTHID LIGnIDUI  LOTEWTENT FHISHHET 2 Halujl el  SUIGTBEI6D]
&HJHdH (peiteuy Geuewt(hLb.

@6UGleuT(H TemTeugIld LIfICFTHmadamen HalLTEF OFUILISIIgUI
GHLOME0 DLUIRFL HFH 60 2 _(HeUTHHH QBT6ITen LITL FTen6D [HleUTaid
CuBCuilen o FHaluj 6T UIegnL GHmd eUeTILbHSHH Geuewr(HLb.

SpIagL. GhT S L euenentule QUTHHBTSH HIHLOMW 6)lEhEhT6IL!
Mfleyd@l QumpiliuTer UGHEH Hmevau] FTOFUIL Ceuem(BLD.

S Fflwy semas T L6606 6N

8)

CuendHaalweded BT L L0TenDdE —LoTeuTeUTHerles  SipflwmenLou|Ld
GambBuMlisSHeT(pD  HTTeRlSeNTd SHULSHENTL DiFHeverl Bumrshs
S FflwTseT (WaTSIm 2 mipdhs Bauemr(BLD.
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9) Qwpur®GseT OsTLuUTer 6IW&HSBIL Ufemgulled (Structured
Questions) wmewal] SimLa] GH@EMIUIBULISTEL Gosvds UG ILIBHM6T
o Fflwise (paT6erhohs GeuemiBLD.

10) wreweuf &6l GFWTH S  Gerplw  Bleneoulled GHLILISTED
oagGallilyssenen FflWTHeT aupmis Geuemr(BLD.

urLgmeme SfalrsaF Fousstar CoTFmarsel
1) uUTLsTem60 HITLSHW LB MW Ul eydal LD 6160 LIGUN 60 M

QUGTLILIBMBTS GHMBUWMBBHTHS  LTLFTEN60 [HIJUTH(IPD  LITL FT6n6V
SIalmHHF Fenuwjd CuTgHwene] @SHa iempLIenL auPHIESEe6mTBLD.
wrETes Sevalldh FHmabsamHIHBETRN  LB6OTF 66N

12) ueNmiGHemmbd LITL FTeneudeil omewral] Hevaluled LMflul $HTohsdHma
IBUBSBHIMS HalfdHds, euenll udlJmen Fflwnsd SO G
Capmauwimer UTLIFTMOHEHSH G CHMeuWITer 6l6NE & ol
CFaIBMLaINS OTHTENS SVl HeNEwIHEH6ND LOBMID 660Ul
&H60a] DIeVIRIVBLD 6eTaTLT 2 BISIIGHSH CouewiBLb.

sovall SMWWFaDHHTE Y BOTFM6DH 6l
13) galgul  omewTeN] OHTEMSHUID 2 FHal pememill  LBBTESEHMBULD

SBBIHGHSH HOLWTEH SHLLSTE  SiewauliBasl Heval  SIenLDE &
BH6UaTEh0FVIHH Couewi(BLD.

14) umL_gmensoulledr  eueMILIBBTESGmBenWIL BuThs Heval DIMOFSH
o flu pLaugdHmBHMmen GomosTeiren GealewiBLD.

15) eydflwirseier GLomBpSHHeTe0 gBLUBLD UTHILHHM6T Heueddl
@)L orBpriIsme Heval DiewwdFsH GombsTetem Geuemt(HLd.
aeows sevall NNV EISEHDH BT L B60TTF N6 6N

16) oTewiod] SHHIMOLIL] GmBeuTsad CLBGCBTeT ¢&HaHIenLOLILT6ienLOULD
STEILILIBOISHTED DleUTHEHHBTe aIOILETT6NS & (HEHDHIHIEGHEM6I
aleLUIS H6LaT DIVIAIVBBIFET (LPpeTOlTBHHD Galewt(BLD.

17) ygdw wrBBRIG6T, OFHTOEIL LkiGeT uBBsw ey FRumsEGHs
GOBUTH EHLILSTEL SHIGNAILIBBILI H(HHHIHIGHBMET aU6LLISH H60a]
SIVIGUVBLD QMG OFuiul Geuemt(BLd.

BCpdw sevall KipUESHGHIHETET HBeOTFN6IH6IT

18) eydflwirsendadd GCohemeuwmer Gurghw LuIBFAL UL epEHmerT
Gxpdlw seval MHBIEUBD BLTSHHIHD GCeuewr(BLD.
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Smart Quotes

>

>

"A man who dares to waste one hour of time has not discovered
the value of life"
- Charles Darwin

"Life is not about finding yourself. Life is about creating yourself"
- George Bernard Show - Irish Play right

"Some are born great, some achieve greatness, some have
greatness thrust upon them"
- William Shakespere

"Great minds discuss ideas; Average minds discuss events; Small
minds discuss people”
- Eleanor Rooswelt

"The important thing is not stop questioning. Curiosity has it’s
own reason for existing"
- Albert Einstein

"Children have never been very good at listening to their elders.
But they have never failed to imitate them"
- James Baldwin - American writer

"Vision without action is a dream. Action without vision just passes
the time. Vision with action can change the world"
- Joel Baker

"Adventure is not outside man; It is within"
- George Elliot

"People are about as happy as they make up their minds to be"
- Abraham Lincoln

"Consult not your fears, but your hopes and dreams

Think not about your frustrations, but about your unfulfilled
potential

Concern yourself not with what you tried and failed in,

But with what it is still possible for you to do"

- Pope John XXIV

"Be the change that you wish to see in the world"
- Mahatma Gandhi
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