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Educational and curriculum changes in Sri Lanka: InLight of
Literature
Fareed Mohamed Nawastheen
The Open University of Sri Lanka

fmnaw@ou.ac.lk

&

A.L.M.Riyal
almriyal@seu.ac.lk
South Eastern University of Sri Lanka

Abstract:

The purpose of this article is to explore the curreducational
practices of Sri Lanka and to review the curriculahanges over
the years in the country. To achieve this purpasegview of
literature was conducted in order to reveal theenireducational
practices and curriculum changes in Sri Lanka. Mizidings of the
paper were that there were number of significargnges in the
educational system from time to time, the intendeals of the
changes had been failure due to lack of readinebe stakeholders
especially the teachers in the system. The aspistassed in this
paper would benefit the prospective researchegetdo know the
educational practices of Sri Lanka and could compghe aspects
with their own country.

Key words: Educational practices, Curriculum, Sri Lanka

Introduction

The Democratic Socialist Republic of Sri Lanka is a
island and known aBearlin the Indian Ocean. The total population
of the country is 20.3 Million in 2012 (Departmesft Census and
Statistics 2012). While the country has multi ethand religious
groups, the Constitution of Republic of Sri Lankashgiven
foremost place to the religion of Buddhism. Theagaaphs (1) and
(3) of Article 15 (Government, Constitution of Régia Sri Lanka
1978; 2000) ensures the freedom and adequate pootdor other
religions. Sri Lanka census of 2012 shows comjowsitf people in
terms of ethnicity and religions. According to tbensus of 2012,
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Buddhist represents 70.1%, Hindu 12.6%, Islam 9.Réman

Catholic 6.2%, and other Christian 1.4% out oftibtal population.

Likewise, Sinhalese represented 74.9, Sri Lankar\®8%, Indian

Tamil 4.1%, Sri Lanka Tamil 11.2%, Malay 0.2%, Ber®.2% and
others 0. 1%. The official languages of the coumiry Sinhala and
Tamil and the English is the link language (Artidéo 18 of

Constitution 1978; 2000). National languages ardn&a and Tamil
(Article No 19 of Constitution 1978; 2000).

Policy of Education

Sri Lanka has high education achievements anditeain
South Asia region (De Mel 2007). Sri Lanka is highl
acknowledged internationally for her achievements literacy,
educational enrolment and equal opportunity andesgcto
education (Little 2010). This significant achievamh in education
was reached through endeavours and provisions docation
especially free education for more than 60 years thg
Governments after the independence of the coun@gntemporary
education policy of Sri Lanka is formulated by Matal Education
Commission (NEC).

Free Education

Every citizen of the country is entitled to freeuedtion up
to the university level. The free education hasnbe®vided for the
past 60 years. C.W.W. Kannangara (1884-1969) was fittst
Minster of Education in the State Council of Ceyléte introduced
the Free Education Act in 1949 which enables acdes$ree
education for every child in the country. The pwliaf providing
free education has been implemented from primaugatibn to the
university level. The policy of providing free eduion is practiced
by the successive governments in the country ¢l fArunatilake
2006; Little 1997; Jayaweera 1989). After indepewnde
governments provide free text books and the mealstfidents. The
successive governments of Sri Lanka continuoudtcale money
for free text books for the primary and secondamydents and
school uniforms to every student. According to M@E (2008), the
following welfare services also are provided by gegernment:

l. Free text books to all children up to Gradell.
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I. A set of school uniforms given free annually.
Il. Scholarship schemes which provide financial
assistance to deserving children.
V. Transport subsidies for travelling to school.
V. Free medical inspections in schools, provision of
dental care and free spectacles to needy children.

VI. Supplementary feeding in identified schools where
there are undernourished children in primary
schools.

VII.

Compulsory Education

In addition to the free education, the compulsaiyaation
policy also contributed to the high achievementedncation. Every
citizen of the country has rights to access edonahd it is ensured
by the constitution which is the supreme law of ¢bentry. Rights
for education are ensured through the constitutibribemocratic
Socialist Republic of Sri Lanka. The Article No ZH) of the
Constitution (1978; 2000) says “... the complete m@thns of
illiteracy and the assurance to all persons ofrigbkt to universal
and equal access to education at all levels” ifuhdamental duties
of the Government of Sri Lanka. The general edooabf the
country is governed by 72 years old education amte which has
been amended from time to time. According to theCNieport
(2009), the governing ordinance for education ifolsws:

“The provisions of the Education Ordinance No.311889
as amended by Ordinance Nos. 61 of 1939, 21 of,1945
of 1946, 26 of 1947, Act No 5 of 1951, 43 of 1933, of
1958 and law of No 35 of 1973 govern general edoicat
today” (NEC Report 2009)

In addition, there are some other related ordingreoed
amendments related to the general education tlsabéen brought
from time to time. The compulsory education foeagoup 5-14
has been enforced by the constitution (1978; 2080d the
Education Ordinance No 31 of 1938 for 5-14 age psouArticle
No 22 (6) of the Constitution (1978; 2000) declatteat:

“Every child between the ages of five and fourtgears
shall have access to free education provided bptate”
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In 1947, there was an amendment to increase théimaige
for the compulsory education up to 16 years. NE@drs (2003;
2009) stated that there were no proper mechanismensure the
enforcement of compulsory education until 1997. mAnitoring
strategy is introduced for ensuring compulsory atioa and school
attendance of the school going age group by thet@anotification
No 1003/5 of 25 November 1997. Two committees: $tho
Attendance Committee (SAC) for ea@ramaNiladhari Division
and School Attendance Monitoring Committee (SAM@) éach
Divisional Secretariat Division were constituted ttwg Ministry of
Education. However Arunatilake (2006), Perera (2008 Reports
of NEC (2003) and (2009) revealed that activitiethe committees
were not satisfactory and dysfunctional by 2000e Emforcement
of the compulsory education in the country has ronted to high
levels of participation in school and the resulthe high literacy
rates in the country. However, it is proposed teexmaximum age
of compulsory education till 18 years of old.

Medium of instruction
Providing education in local languages is another
significant policy of education in Sri Lanka. Thights to get the
education in their languages is legalised in thestitution of the
country as stated in the Article No 46 (A) of thenstitution
(Government of Sri Lanka 1978; 2000): “A personlisha entitled
to be educated through the medium of either Saballamil and if
facilities are available, through the medium of ngksh”. Little
(1997) also noted the historical developments ofdioma of
instruction in education as follows:
Immediately after independence the medium of imsioa
in all government and government-aided schools mega
switch from English to either Sinhala or Tamil. Tgr@cess
began in the first year of the primary cycle in 89# the
first year of the secondary cycle in 1953; andha first
year of university arts courses in 1959. Englistdime
school examinations began to fade away in the 1960s
reinforcing the notion that all children, and nost among
the elite, could reach the pinnacle of educaticwacess
(Little 1997:5)
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Providing education in local languages helped thggomethnic
groups Sinhala, Tamil and Moors to get the edunadibtheir own
interests. Sinhala is the language of majority led people and
Tamil is the language of Sri Lanka Tamils and Indlamils as well
as majority of the Moors (Muslims). The MOE (20@&)tes:

“Sinhala and Tamil are used as media of instrucfion
government schools. Normally, Sinhala children gtind Sinhala
medium and Tamil children study in Tamil medium. ${im
children study in either medium according to tledioice. However,
there are 437 schools teaching two or more subgdesast in one
grade in the English medium. According to 2006 ®thBensus
72.8% of the total student population study in Siehala medium
while 26.1% and 1.1% study in Tamil and English maed
respectively. The number of schools is distribiggdnly among the
three media.” (MOE 2008:8)

The Contemporary Structure of the Education System

The contemporary structure of education systemvisieti
into six parts viz.: Pre School Education/ECCD iy Education,
Junior Secondary Education, Senior Secondary Eiucat
Collegiate Level and Tertiary Level. Report of Mathl Education
Commission (2003) categorized the structure of echased on the
grade such as Primary grades 1-5 (Age 5-9), JuSmxrondary
Grades 6-9 (Age 10-13), and Senior Secondary Grhdds3 (Age
14-16). Students sit for two national level exarasnely GCE O/L
(General Certificate Education Ordinary Level) a@LCE A/L
(General Certificate Education Advance Level) & #nd of the
senior secondary and collegiate level schoolingeetvely.

School System
According to the School Census (2017) contemporary

school systems of the country consist of 10,194guwent schools,
80 private schools, 26 special schools, ™3enas (Buddhist
centres) and more than 265 international schodis. governments’
schools are categorized based on the grades agaimstr Senior
Secondary School which has classes from gradel3 &nd all three
streams called as 1AB schools. Similarly, SeniazoBdary School
has classes from grade 1 to 13 and having only #rtscommerce
streams named as 1C Schools. Junior School whiklhases from
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grade 1 to grade 11 is called as Type Il schoalend®?y School
which has classes from Grade 1 to 5 is called @& Ty schools. In
addition, there are National Schools which is dlyegoverned by
Ministry of Education whilst other schools are und&rovincial
councils of the country (MOE 2011 and NEC 2010:44jough the
schools are categorized for an easy administrapomposes,
existence of various types of schools also creamptex and
problematic situation in administration of the solsoin the country
(Ginige 2002).

Administration of Education System

The current education system in the country hapalown
approach. The Ministry of Education of the cenggavernment is
responsible for the entire management of the edrcatystem,
however to a certain extent, functions of the @ngovernment
have been devolved to the provincial councils wite 13"
amendment to the constitution in 1987 (MOE, 2007Zhe
devolution was made to ensure the provincial cdisndielp to
implement the policies of education at the gradsroevels.
Provincial Ministries of Education, Provincial Depaents of
Education (PDEs) and Zonal education Offices (ZE@syistrict
levels are other administrative bodies under thenidty of
Education for the management of the educationalesysSNEC
2009). It shows the centralized administrative dmiehical order in
the education system in the country. Even thougdtettare nine
provincial education ministries, they are not poweketo take policy
decisions related to curriculum development andlémgntation.
They help to implement the policies which are takethe Ministry
of Education. There are other institutions whicle &wsnctioning
under the Ministry of Education (MOE) in three cgiges namely;
Departments, Statutory Boards and public entergfdai and de
Costa 2009). National Education Commission (NECgtidhal
Institute of Education (NIE), National Library ambcumentation
Service Board (NLDSB) and National Book Developm€watuncil
of Sri Lanka (NBDC) are the Statutory Boards und€E.

NEC and NIE are major statuary bodies which arsetio
working with MOE. While NEC serve as a policy adng agency,
NIE on the other hand is solely responsible fordbgelopmentand
implementation of curriculum and conducting traginfor
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personnels (Subject Directors, In-service Advisaral Resource
Persons) from both the Provincial Department ofdation Offices
(PDE) as well as those from the Zonal Educationiic€s (ZEO).

PDE and ZEO assist the NIE in the implementation tlod

curriculum at the school levels. PDE office and ZHKffice

organizes training programmes for teachers. Thecquares in
terms of curriculum implementation obviously indiathat the
educational system of the country has top down agmgr. In

addition, Department of Examinations (DOE) and Depant of

Educational Publications (DEP) are functioning apaltments
under the Ministry of Education. Department of rakaations is
responsible for all public examinations for schodtisalso conducts
examinations for recruitments and promotions fdveotgovernment
agencies as well. Publishing all text books fronader 1 to 11 and
publishing other necessary supplementary book&amdled by the
Department of Educational Publications. National uéation

Commission takes care of the policy, planning assearch. The
National Institute of Education is responsible d@veloping school
curriculum and conducting training programme foovincial and

Zonal Directors and the resource persons.

Curriculum Development Process in Sri Lanka

The present education system has been influencetieby
historical factors and the pressures from the dlarad local
environment (NEC 2003). It is very useful to lookck at the
historical contributions for understanding the eonporary
curriculum process. Contemporary education systamd the
curriculum development have been influenced by fdwtors of
traditional, political, social, religious and ecoma development
(Fernando et al. 2010). Civilizations and the aelsurom the Indian
subcontinent have been influenced in all aspectshef country
throughout its history (Srisena 1969). It can beluted that
significant developments in the educational systédnthe country
(Sri Lanka) is categorized into the following pelso

I, Pre-colonial Period

Il. Colonial Period
Il. After the independence
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Curriculum in Pre-Colonial Period

Pre-colonial period covered the periods from the-pr
Buddhist period in the country. It is believed #hewas no
institutionalised curriculum in the country. Theveas a Guru
Gedera” education system in the ancient perigguru Gedera
system was where the students board with the teachHds home
and learn from him (Fernando et al. 2007). Acawydio Fernando
et al. (2007) the curriculum was in this periodlinied necessary
skill for war, for instance swordsmanship, art afrywhorsemanship,
stories about the heroes etc. with the introductidBuddhism in
the country, the curriculum was influenced by thalghist thoughts
and practices. Th6uru Gederasystem was declined and Buddhist
temples Vihara) started to influence the education even though the
education was not for all.Punch (2001) stated ttmatstudents from
nobleman families and Buddhist priest were ablerdceive the
education. The curriculum was Sinhala language,fandamentals
of Buddhist literatures (Punch 2001), Bali, Sartskrid some other
Indian languages (Fernando et al. 2007). At theestime, Tamils
from the high caste families were able to receinhacation from the
Brahminsin their temples (Punch 2001) and the curriculuasw
influenced by the Indian traditions.

Curriculum in Colonial Periods

There was colonial rule for more than 300 yearshia
country. Western education though started to flote the country
when the Portuguese captured the country in 150&wfed by the
Dutch (1656) and British (1796) till 1948. Spreagitme Christian
religion through the educational system was thengrobjective in
the period of colonial rules. The missionaries sashFranciscan
councils, Dominican council and Jesus council €ris 1969)
established schools and taught religion based atdurn. The
curriculum of this period included reading, religjonriting, songs,
Latin and ethics (Srisena 1969, Fernando et al.7R0Bligher
education was provided for only those who wantedédopriests.
Jesus councillors introduced the education in thegels: primary,
secondary and higher education (Srisena 1969).

The Dutch period in the country was from 1656 t®@.7
Protestantism based curriculum was taught duriegpttriod. They
included the subjects Sinhala, Tamil in the bas@ucation.
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Christianity, Dutch language, grammar, and comositGreek,
Hebrew and Theology were also taught (Fernandbd 20a7). They
did not follow more vigorous policy on educationkdi the
Portuguese (MOE 2009) but had a firm policy on atioo (Srisena
1969). They establishe8cholarchalcommission to monitor the
schools (MOE 2009).They promoted reading abilittesong the
students because they believed that developingngaskills may
contribute to disseminate the knowledge and raligidhoughts
(Srisena 1969).

Once the entire country was brought under Britigle in
1815, a stable education system was establisheds(RED8, Punch
2001) and they made a greater influence in edutdbhii=C 2009).
The strategy of converting into Christianity thrbugducation was
followed by the rulers in the early stage of Bhtisule. It was
changed in the later part of the periods. Theyihiced the same
curriculum which was in their mother country. THead given more
attention to English as medium of education budrlgtey moved to
the local language education (Punch 2001). Cueouincluded
the subjects such as History of England, Coal itigiia England,
Woollen industry and European classical literatufehere were
significant changes brought in that period of 193%7 (MOE
2008).

The first Minister of Education in the State codirftittle
2010) introduced mass reforms in the educationatesy. The
curriculum was designed under the theme 3H'’s; “Hééehrt and
Hand” (MOE 2008). An educational reform namelendessa
Educational SysteniFernando et al. 2007) was examined in the
period of 1932. Curriculum was introduced with thigjective of
developing human resources. The time allocatedthrae hours in
the practical session in the morning and two hdarstheoretical
understandings. The subjects such as health, fesalurces, local
agriculture and industry, literature and music werduded. This
curriculum was aimed to train the students for fdal situations
than preparing for the general examination and taaght in rural
schools. However, the curriculum reforms becametiva by 1945.
At the same time, there was a comprehensive ariditpdiased
curriculum implemented in the central colleges \whiéfered higher
education for students. However, this was alsalaréa(Fernando et
al. 2007).
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Curriculum in the Post-Independence Period

Curriculum development was carried under the Migisf
Education in the early years of post-independencgiog.
Curriculum reforms were introduced in accordancéhwiarious
White papers, Circulars and Reports of the commiss{Fernando
et al. 2007). The curriculum development processs wa
institutionalized after establishment of the Curhion Development
Centre (CDC) in 1960's. The significant achievemenCDC was
the introduction of mega curriculum reforms in 19@@med as
Nawa Mega Reform@®ew mega reforms).

Curriculum Reforms in 1972- Nawa Mega Reforms
Sri Lanka for the first time in her history initeat

educational reforms in 1972. The reform broughtnges in both
structure and content of the education (Fernandal.e&2007). The
education structure was 5 +4+2+1 i.e. 5 years ffiongry education,
4 years for junior secondary education and 2 ydarsSenior
Secondary and 1 Year for pre university educatidrthe end of 9
years of schooling, students sat for National @estie of General
Education Examination (NCGE). Based on their sutceesthe
examination, students continued 2 years of seniecorsdary
education leading to the Higher National Certifecaitf Education
Examination (HNCE). This was followed by year ofhsoling for

selected students for the national universitiese Tdontent of
primary education was Religion, First Language,d8dcLanguage,
Mathematics, Physical and Aesthetic activities. Tteaching
methodology in primary was student centred (Feroastdal.2007).
Junior secondary curriculum included 10 subjectdigion, first

language, second language, new integrated mattenatience,
aesthetic, health and physical education, pre-iatat education-I,
pre vocational education-Il and third language.@tiacation reform
was continued for not more than five years (Lig#L0). A number
of factors contributed to failure of the educatioreform of 1972.
Some of the factors contributed to failure of ediocereforms were:

I Highly developed scholastic curriculum that
could not be afforded to the country
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I. Teachers were not efficient in carrying out the

subjects
Il. Lack of physical and human resources
V. Unpopular examination system
V. Create social class issues on selecting vocational

subjects (Little 2010; Fernando et al. 2007)

Furthermore, a number of studies were carried asét on
this educational reform of 1972. One of the impatrtand early
scientific literatures was the Science educatioMalaysia and Sri
Lanka of Lewin (1975). This study was carried ontier the major
research programme, “qualification and selectioneducational
systems” and it had been examined science curricfildoth
countries: Malaysia and Sri Lanka. Lewin (1975) uad) that
science courses in the developing countries raredgt the criteria
of relevance to the future lives of majority of d¢mts. He said the
objectives of many new programmes that aim to ptenihe
understanding and application of scientific prihefp are often
undermined in the examination oriented atmosphefe the
classroom which tends to favour the rote memowmabtf factual
information. The study of the Lewin explored theerrelations
between policies to reform science curricula, an@n@nation
orientation and other factors which affect the sgeful introduction
of innovatory courses. Further, it had been explonature and
methods of curriculum development for future ocdigraand life
styles, framework of classrooms and physical canss of
implemented curriculum in 1970’s

John Oxenham (1975), noted about this paper thata“...
feature of this study will be a detailed look giaaticular innovatory
course to examine the extent to which it has beemessful in
encouraging pupils to understand and apply scientiiowledge
and, where it has not to establish factors whicknseto be
associated with this lack of success. Studies ofaRaera (1976),
Ariyadasa (1976) and Peiris (1976) were significentunderstand
the early stage of curriculum development proceshé Sri Lanka.
These were considered as some of the pioneer workigld of
curriculum development and implementation in Srhka These
papers described the different aspects of educaiwhhow they
affected the educational reform. In some aspectsotly new
programmes, designed and developed, ground-up, weogluced;
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in others, the current programmes were reorientéth new
emphases and focal points in the periods of 19&tiihanka.

Ranaweera’s work on integrated science in the junio
secondary school science in Sri Lanka one of thaqar literatures
in the field of curriculum development of Sri LankKahis paper
discussed firstly how science curriculum was inghéods of 1957-
1972. He further discussed in his paper on topigsh sas why
integrated science, objectives of the integratettnse course,
outline of four year course. His paper gave sonsduliseforms on
1972 curriculum reform and how science subjects junior
secondary school curriculum of 1972 were organiaetie manner
of integrated. Another series of paper which mitdd same period
(1976) was done by Ariyadasa (1976). His paper vaas
management of educational reform in Sri Lanka.this paper, he
discussed the overview of the educational reforh932, and some
of the issues related managing curriculum reforni®72. In the
study of Peris (1976) on integrated approach toricdom
development in Primary Education in Sri Lanka, weoene aspects
discussed under the topics of important changesatagd from new
reform in primary education, how classrooms shdwddarranged
and some of the qualitative development of 197ds Btudy was
one of the evidences to show that child centrea&titbnal approach
was tried for introduction into school curriculum the 1970’s
period of time in Sri Lanka.

White paper 1981

One of the unfortunate scenes in education of thetry is
no stable policy on education. It has been chafiged time to time
with change of governments. The newly elected guwent in this
period had brought a change in education throudtihite Paper.
The curriculum reforms had taken place as per #mwort on
Towards Reliance in Education 1979. The report ddsted by
Education Reforms committee in this period. Governtmof the
country in this period brought a white paper oncadion reforms
entitled as education proposal for reforms. Thetevhaper of 1981
had brought significant changes to education anel s$chool
curriculum. The reform was known as White papereginication
(Little 2010). The structure of education changeb#&3+3+2 i.e. 5
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years for primary, 3 years for junior secondary &gears for
senior secondary and 2 years for pre universitycatiion. The life
skills at junior secondary level and technical sol§ at senior
secondary level were replaced for the pre-vocatiedacation | &
. The history and literature subjects were alsgroduced
(Fernando et al.2007). The significant featurehef teform was the
introduction ofInter Alia (cluster system of schools) — the system
for sharing the resources within the cluster schdabittle 2010).
According to Little (2010), the continuous assessmeghich was
introduced in this reform was criticized by thedieers and parents
and as well as some political parties. It survieaty for one year. A
very few studies were found for example Wanasindbate
unknown) and Wanasinghe (1981) who concerned alibet
curriculum reforms prior to 1980’s. In these stsdiglso more
attention was given to 1972 curriculum reform.

Curriculum Reforms After 1990'S
One of the salient features of the curriculum depsaient
in Sri Lanka is that, it is developed in three fldReport of NEC
(2009) states this feature as follows:
... three different types of curricula that are clpdaked
to one or more levels of the education system. sélae
the integrated curriculum at the primary level (grades 1
to 5), thecommon and the balanced curriculumat the
Junior Secondary Level (grades 6 to 9) and the GCE/
(grades 10 to 11), and tepecialization curriculum at the
GCE /AL (grades 12 to 13).

There were major curriculum reforms initiated in9T9with the
recommendations of National Education Commissidmergé were
many factors that influenced education reform i®@8. Youth
unrest in two fronts in both communities was thegamdactor to
consider change for the education system in thentcpuLittle

2010). Government appointed Presidential CommissioiYouth to
explore the underlying reasons for the unrest amgmgh in the
country. After several studies they found that afethe major
reasons for that education system was appropratepfeparing
youth for the world (Little 2010). In addition NEQ003:16) states
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that the report of the Youth Commission drew attenforcefully to
this lack of continuity in the education policy.

In 1991, National Education Commission was esthblis
to recommend new policy on education and the cosiorns
released its first report in May 1992. The repartluded the
recommendations on how the education and the alurit should
be framed. There were other documents such as @sveaiNational
Education Policy, National Education Commission993), An
Action-Oriented Strategy towards a National EdwratiPolicy
(1995), National Education Policy: a framework faction on
general education, (1996), Reforms in Educatior@7}).9 General
Education Reforms, 1997 the Presidential Task Forceseneral
Education (1998) published which all insisted fogant review on
education reforms.

However, the opportunity had arisen in 1997 for
educational reform with the newly elected governindine new
government appointed a Presidential Task Force a@mefl
Education in 1996 (NEC 2003) with the twelve Techhi
Committee to implement the proposed policy. The siplent
declared 1997 as the Year of Education Reform (RepoGeneral
Education Reforms 1997, NEC 2003).The reforms Ifirst
implemented in Gampaha district at primary level 898 and later
were introduced throughout the island in 1999 (NEID3). The
reforms were introduced with two main objectivesiorRoting
access and equity in education and improving thalityu of
education. The NEC identified nine national goals éducational
policy and set out basic competencies that shoalddhieved by
each student through the general education.

e Curriculum of Primary education Child centred agmio

e Integrated curriculum across four subject ardasguage,
maths, religions and environment-related activities

e Oral English introduced in Grades 1 and 2 for
communication and formal English from Grade 3

e Organisation of curriculum in three key stages (KS$1

(Grades1-2);

KS2 (Grades3-4); KS3 (Gradeb)

e 3 teaching and learning processes, guided plaiyjtscind
desk work, with more play in KS1 and more desk wiork

KS3
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e Identifying entry competencies to help teacher plan
according to individual needs

e |dentifying essential learning competencies forheld&, to
be assessed at the end of each KS

e Class based assessment, school based management and
continuous monitoring and supervision

Junior secondary education
e  Curriculum changes in science and social studies
e Life competencies replaces life skills
e Activity rooms to be introduced and practical aadnnical
skills emphasised
e Introduction of second national language
Strengthening of English programme

Senior secondary education
e (G 10-11 identified as GCE O level grades instea@ 6f
11
e Retention of 8 compulsory subjects with addition of
technology to science and inclusion of literatiseaa
option under aesthetic studies
e Addition of 7 optional subjects from which 2 ishie

selected

e (G12-13. Reduction from 4 to 3 subjects to be offeae
GCE A Level

e Common general paper to be passed for admission to
university

e Biology replaced botany and zoology; Combination of
maths and higher maths replaced by pure and applied
maths

e Practical components introduced to agriculture, and
sciences and projects/assignments in other subjéttts
school based assessments

e General English made a compulsory subject in bdth G
and G13

e Technology stream to be introduced geared to dtuiey
industry and information sciences

e 80% compulsory attendance proposed
Little (2010)
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Several studies were carried out based on curriculeforms of
1998. The study of Wijetunge and Rupasinge (20057 lee Senior
Secondary School Curriculum (Grades 10-13) was @itneassess
the extent to which these changes have been dfféctthe senior
secondary school curriculum in well-equipped as |wak
disadvantaged schools, to examine the impact ofafeems on (a)
the quality of education and (b) access to alterfiatms of higher
education and to make suggestions for improvenmetite provision
and content of Senior Secondary Education. Metloggyoof this
study was adapted in conducting the Situation Asialy\Some of the
recommendations of the study were:
l. Reducing number of subjects from 4 to 3 at the Adea
Level.
I. Introducing general subjects for all students sashGIT
(General Information Technology) and General Eihgks
the Advance Level.
[l. Introducing new technology stream at advance Ipaedliel
with Arts, Commerce and Science streams.
The study on Evaluation of the Effectiveness oflthplementation
of Educational Reforms at Secondary Level (Gradekl)6 by
Gunawardena et al. (2004) had nine objectives.aitimeof the study
was to assess the progress of implementation amédwvaenents of
objectives of the reforms. This study assessedrakaspects of the
curriculum reforms such as curricular materialsfraistructural
facilities, instructional process, the qualificasoand availability of
teachers, implementation of school based assessnaswt
supervision and monitoring of reforms implementatidhe major
findings of the study related to curricular matksriaere:

National goals no 2 and 9 have been given legentan in

the curriculum.

National goals did not appear in some subjectsRetjgion

subjects).

Close connection between National goals and cuurncu

aims and objectives, between curriculum aims and

objectives were not discerned in some subjects Kég:

Competencies, Sinhala Language, Tamil Language and

English, Mathematics, Islam and Buddhism).
l. There was less horizontal integration among thé¢esth
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I. Vertical integration between the subjects was radied.

Il. Some subjects such as Buddhism, Hinduism and Life

Competencies were found inappropriate to age level

students.
Gunawardena and Lekamge’s (2004) study aimed ttuaeathe
implementation of the junior secondary curriculumkialutara and
Ratnapura districts. It was based on the 1998 adwmin reforms
and it presented some important recommendations.
Suggestion to improve newly introduced subjecte Lif
Competencies

Introducing science instead of environmental studie
grade 6.

Recommendations for teaching History and Geography
separately rather than teaching under social stuatie
integrated subject
Recommendations to strengthen second languagecsubje
in the curriculum
Little’s (2010), study on the politics, policiescaprogress

of basic education in Sri Lanka can be conside=drae of the
international literacy on the education of the doynlIn this
exploration, she analysed how political factorsluaficed the
changes of education in the country. Though sheudsed in her
monograph, about the historical changes especialyer
independence, she focused much on the 1997 cumicuéforms.
The monograph explores the connections betweepdititcal and
technical drivers and inhibitors of reform in ptieetand argues that
low-level, as well as high-level political will, Haplayed an active
part in determining whether formulated policies &ienslated into
action on the ground. Bi-partisan support for etiocapolicy is
essential if implementation is to endure (Littl&1D).

Modernised Competency Based Curriculum Reforms 2007

NEC presented some recommendations in 2003 based on

the above researches and other investigations edarby the
institution. NEC (2003) revised the national goaldich are
mentioned in the earlier section of this paperadidition, with the
purpose of eight year cycle of curriculum and stisl@eadiness to
face the 2% century challenges National Institute of Education
brought another curriculum reforms in 2007 namelgdgrnized
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Competency based Curriculum. Gunawardena et @llO)2states
the new curriculum reforms in 2007 are based onesainthe
recommendations of the NEC the secondary educatitim the
following objectives:

Encouraging activity based learning

Facilitating students in ‘Constructive Knowledge’
Fostering the development of higher order academic
abilities and skills and

Providing for non-cognitive aspects of student
development.

The new curriculum reforms in 2007 mainly focusmu
secondary school curriculum and it can be consileas a
continuity of previous curriculum reforms of 199%he educational
structure is retained as proposed as 5+4+2+2 in8.19%he
curriculum reform 2007 have brought some salieringes in the
school curriculum in terms of teaching competencigsanging
roles of teachers, 5E as new instructional approaoctt new
subjects and subjects classifications.

Though the curriculum reforms of 1998 contained the
competencies, there were no proper methods addpteshch the
competencies. New curriculum reforms in 2007 haweoduced
methods to carry these competencies into the class activities.
Based on the basic competencies which were intexiby NEC,
each subject prepared with overall competenciesi®isubject for
the whole secondary school education and baseldeoroimpetency
levels planned in each subject at the grade leWés.competency
levels have been organized horizontally throughdhigjects. The
competency levels for each subject are organizedsiudgect
dependent competencies and general competenciashdis are
expected to carry the subject based competenciesigh their
classroom activities. Ginige (2007) who headed thisriculum
reforms, stated thus: “The competency-based -cuaricuow
developed on a series of subject dependent conpesethat are
subdivided into two or more competency levels, ptes the main
vehicle to realize the new curriculum vision, thenent, at the
heart of each competency level, confined to a felevant topics
and sub topics will certainly contribute to a refitut in the
curriculum load.”
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In addition, new curriculum reforms also proposefl 5
instructional method for teaching and learning \aii¢is. NIE
prepared Teacher Instructional Manual for each estiband it
included model lessons with the applications of iB&ructional
approach. Teachers are required to develop theiramtivity plans
for developing competency levels through the lessand
applications of 5E instructional approach in theassfooms.
Teachers should be given more attention to devedbment
competencies through “exploration” by students (RD9).

To realize the intended goal of the modernized
competency based curriculum reforms, it further bagized on
roles of teachers in the classrooms. The reforngestgd that
teachers should change their role as transfornatiom the
classroom learning and teaching activities. Inrtee dimension of
the role of teachers, they are expected to beceswmurce persons
and facilitators. (NIE 2009).

Further, Number of new subjects is introduced ie th
curriculum reforms. The subjects:

First language (Sinhala/Tamil), Second Languageh@a/Tamil),
Religion  (Buddhism/Hindu/Islam/Christianity...etc.), English,
Mathematics, Science, History, Geography, Life Cetapcies and
Civic Education and Health & Physical Educationcasnpulsory
are taught at the junior secondary (Grades 6-@)esiis. Students at
this level can choose two additional subjects ftbmsubjects such
as Art, Dancing, Drama & Theatre Arts, Oriental Musnd
Practical & Technical Skills are optional subjeftisGrades 6-9. In
addition, the new way of subject order (basketesy$thas been
introduced at the senior secondary level (Gradeah@ 11).
Students are taught with 10 subjects at this lesil.subjects such
as First language (Sinhala/Tamil), Religion (BuddmiHindu/
Islam/Christianity...etc.), English, Mathematics, &we and
History are introduced as core subjects. And stiglare required
to choose other four subjects based on their istefm the three
subject baskets which are included with variougesib of Art and
Commerce, Aesthetic and Technical fields. Neveethel the new
subject selection at Grades 10 and 11 was quedtioypenany and
criticized. It was criticized that the new subjemanization is
irrational and do not help to the balanced persgnaf students
(NEC 2009).
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In addition, a few studies related to the 2007 iculum
reforms were available (Gunawardena et al. 20TRuaawardena et
al. 2010 b, Perera 2008 & 2008). Gunawardena .e28110 a)
examined the degree of horizontal integration & thodernized
curriculum introduced at secondary level (Gradelp-dince 2007
while Gunawerdena et al. (2010 b) worked on aystadexamine
the degree of horizontal integration of the modexdi curriculum
introduced at secondary level (grade 6-11) sinc®720 and
examined the degree of vertical integration of thedernized
curriculum introduced at secondary level (gradelpsince 2007.
Perera (2008; 2009) carried out on evaluation ef pnocess of
development and implementation of new curriculum2(08 and
2009. Both studies were formative evaluation of thericulum
reforms of 2007 and evaluated just immediately mplementing
reforms. The aims of the two studies were samefdeuised on
different grades. Major objective of the studiesswa assess the
nature of curriculum development and implementatiwacess in
relation to Grades 6 & 10 and 7 & 11. Under thiganabjective, of
the studies attempted to evaluate the curriculurreldpment and
reform at four bases such as curriculum developnbeginning,
planning process of curriculum development, exanmstege of
curriculum development and how far the curriculumpiementation
process has been successful. The scope of thestwds broader
and attempted to examine many variables in theesyst Perera’s
(2009) study on an evaluation of the process ofligment and
implementation of the new curriculum in grades @ ai, aimed to
assess the nature of curriculum development andeimgntation
process in relation to Grades 7 and 11. The fosliof this study
were illustrated in this study as follows:

l. The 5E model is less accepted by stakeholders. In
designing learning events, a more suitable formaatth be
used.

Il. The awareness programmes have not been efficient
enough. Use of an accepted model to evaluate the
programmes is necessary

Il. There is mismatch between curriculum objectives and
centrally controlled examination system. An authent
assessment programme has to be implemented.
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Before implementation at national level, the curtien has
not been pre-tested and a formative evaluationgzoat
all stages is essential.

Perera’s another study (2008) was an evaluatiothef

curriculum introduced to Grades 6 and 10 in 2d0¢oncluded

that

VI.

VII.

VIIIL.

The new curriculum was not founded on a clear thibcal
base and had not been guided by findings of engbiric
studies. It was seen as a further step in the atdual
reform process initiated in 1997.

Existing curriculum had not been able to fulfil tetudent

or social expectations due to heavy academic bias,
excessive examination domination and lack of relegao

the needs of changing world.

Even though the existing curriculum had raised eome
among various stakeholders due to inability to ewhi
national general objectives and develop general
competencies, no formal collection of informatiom o
studies had been done on the need to re-design the
curriculum.

No attempt had been made to gain insights fromrothe
countries to address shortcomings in the curriculdinere
was a lack of consensus regarding the approprisseat
the 5 method.

Identified shortcomings in the existing curriculdrad not
been prioritized nor had what needs to be priaritiin the
new educational reforms been identified.

The development of a competency based curriculuch ha
been initiated.

Curriculum developers had separated some of the
integrated subjects according to the current needs
attempt has been made to plan the curriculum ratefea
student by including information relevant for stotie day

to day life.

An attempt has been made to sustain the vertical
integration in the curriculum. Yet learning acties to
ensure horizontal integration of different subjetetisght in

the same grade has not been identified.
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IX. The formative assessment process is being suffigien
carried out.

X. An effort has been made to plan learning activit@suit
students as identified n psychological foundations.

XI. No pre-testing of educational learning materials baen
done.
XII. No formal procedures had been in place to identify
shortcomings in formative evaluation.
XIII. No plan to modify learning materials as necessaas w
visible.

In addition, studies of Sharifah Nor & Nawasthe201(3;

2014), Nawastheen et al. (2014), and Nawastheershadfah Nor
(2016) also revealed that the teachers concernsilges towards
new innovations and usage of new innovation of riredernized
curriculum reforms in Sri Lanka. In these studiesyas found that
though the teachers’ concerns towards new innavatd the
curriculum changes were high but the actual usédgieedinnovation
at the classroom level is very low. This clearlyowhk that the
teachers were reluctant to change towards innawatiof the
curriculum.

Conclusion

Even though Sri Lanka is a developing country,a lthe
highest achievements in education. This paper dalkbout the
geography of Sri Lanka briefly followed by discussion policy of
education as well as present educational systerthefcountry.
Historical developments in the education and cuhluicn of the
country were discussed briefly. Discussions oniculum reforms
particularly in the periods of 1972, 1998 and 208&re also
presented in this paper. In addition a numberudiss related to the
curriculum reforms of the country were examinethis paper.
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Abstract

This study focused on the impact of the applicabbmathematics
in entrepreneurial skill development The study wasducted in in
Idemili North Local government Area Anambra Statdostly
people in Idemili North Local Government Area &mown for
their engagement with small and large skilled bessin for earning a
living. A survey research design was used for thelys.The Taro
Yamane formula was used to select a sample oftffandred (400)
entrepreneur from major commercial towns in the dloc
Government Area. The instrument of study was TeB) (lems
structured questionnaire .The instrument was viditiaby two
lecturers from mathematics department and measuteraad
evaluation unit of psychology department of Nwafiizu College
of Education, Nsugbe. The reliability was estaldilusing Pearson
Product Moment Correlation Coefficient(r) and aueabf 0.85was
obtained which was considered high enough. Thrderg8earch
guestions and two (2) research hypotheses weraufated to guide
the study. The research questions were analyzechg usi
percentages(%)and the research hypothesis wasl tasteg Chi-
square(X) statistic at 0.05 level of significance. In ligbf the
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findings, recommendations were made that applioatiof
mathematics in entrepreneurial development studssential for
rapid and sustainable economic growth and devedmpmmeduction
in unemployment and poverty.

Keywords: Mathematics, Entrepreneur.

Introduction

An entrepreneur is a person with foresight, fahsigiind sight and
insight into business ventures (Igbongidi, 2010htr&preneur is
person who discovers new method and new marketaxfugtion.
This means that an entrepreneur takes calcula®ds, rienjoys
business challenges and sees these challengegpgmsngt stones
toward success.

Entrepreneur refers to as people that have willsgnto
take risks while others stand to talk, identify ogpnities to which
others are blind and develop optimum confidenddémselves well
beyond that of others. It is also described wite flollowing
attributes: go-getter, business superstar, dreamwsionary,
innovation, inventor, creator, translator, achiev@eer risks taken
identifier, building promoter, initiator, and mentglgbonigidi,
2010).

Entrepreneurs are frequently thought of as natianaets
to be cultivated, motivated and remunerated togitaged possible
content. They also change the way we live and widrkuccessful
their innovations may improve our standard of Iguinn short, in
addition to creating wealth from their entrepremguentures, they
create jobs and better the conditions for a prampersociety.
Furthermore, entrepreneurs create Social Changesigih their
unique offerings of new goods and services by braaky from
tradition, indirectly supporting freedom and rechgcdependence on
obsolete systems and technologies. They also Imefpommunity
Development by investing in community projects apibvide
financial support to local communities. They Add Kational
Income through their ventures which literally geaternew wealth.
The act of being an entrepreneur is known as emnepirship. No
one can succeed in entrepreneurship through shedr éxcept
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through creative ideas, extensive research wordntpl of trials
doggedness, innovative ideas, precise decision ngakiccurate
problem solving, good managerial ideas and comgigiersistence
and consistent persistence efforts. All these whazn build
entrepreneurship activities successful can be geavithrough the
knowledge of Mathematics. (Odumosu &Olusesan, 2016)

Mathematics is a serving subject to all field ofdeavor. The

importance of this servicing subject to individyastisans, traders,
school subjects, economic activities, political elepment, business
advancement, technological knowhow and so on caheobver-

emphasized.

Mathematics Application on Entrepreneurial Developnent
skills

1. HAIR DRESSING: It is a salon where you can make hai
or cut hair to look more attractive. The area ofiManatics
applied are: proportion, geometry, construction

2. BEAD DRESSING: It is art of forming or attachingduks
to one another by stringing them with a sewing teed
beading needle and thread or thin wire for clojaselry,
shoes, bags, etc
The areas of Mathematics applied are: Probability,
Proportion, and Geometry.

3. DECORATION: It sis the art of making something or
place to look more attractive on special occasiie |
house, church, funeral seasonal decoration etc.

The areas of Mathematics applied are: Geometryisgits,
Linear equation, Simple proportion.

4. ARTS: It is a person engaged in one or more of @ngs
broad spectrum of activities related to creating, ar
practicing the arts and demonstrating on art.

The areas of Mathematics applied are: Geometry,
Trigonometry.

5. ANIMAL HUSBANDRY: It is the management and care
of farms animals by humans in which genetic queditand
behaviour considered to be advantageous to humaahs a
further developed.
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10.

11.

12.

13.

14.

The area of Mathematics applied are:: StatistiatidR
Percentage.

VULCANIZE: Is a process of Harding rubber by treatiit
with sulphur at a high temperature.

The area of Mathematics applied are:: Dynamics.
Statistics.

CARPENTERS: Is a person who makes wooden objects
and structures.

The areas of Mathematics applied are: Geometryisgts.
CATERING: Is the process of preparing, preserviagg
providing of foods and drinks for meeting or cereies or
social events.

The areas of Mathematics applied are: Statistics,
Measurement, and Proportion.

HOUSEHOLD: Is anything being produce for the use o
consumption of the family members.

The area of Mathematics applied are:: Statistienr@etry,
Trigonometry.

DRIVING: Is the process of operating and contrglithe
direction and speed of a motor vehicle.

The areas of Mathematics applied are: Dynamics.
Proportion; Rate.

ICT/SYSTEM REPAIR: Is the process of restoring ado
condition of a system, or ICT or GSM.

The areas of Mathematics applied are: Integration,
Calculus, and Dynamics.

EVENT PLANNING: Is the process of managing a projec
such as meeting, convention, trade show, cerenteayn
building activity, party. The area of Mathematiqspked
are:: Statistics, Simple Arithmetic, Probability.

WEB DESIGNER: It is planning, creating, updating of
websites.

The areas of Mathematics applied are: Proporti@tipoR
DIGITAL PRINTING:Is the process of transferring a
document on a personal computer or other digitaiagie
device to a printing substrate by means of a detheg
accepts text and graphic output.

The area of Mathematics applied are:: Geometrgelia
Formulas, Angles, Fractions, Circle Areas, Pergmta
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15.

16.

17.

18.

19.

20.

PHOTOGRAPH: It is the science of creating durable
images by recording light or other electromagnetic
radiation, either electronically by means of angeaensor
or chemically by means of light sensitive matergish as
photographic firm.

The areas of Mathematics applied are: Geometrytibrg
Angles, and Percentage.

INTERNET: Is an international information netwattkat

is linking computers.

The areas of Mathematics applied are: Geometryculiad,
and Dynamics.

Local area network (LAN): Is a computer networkttha
links devices within building or group of adjacent
buildings.

The areas of Mathematics applied are: Geometry,
Probability, Proportion, Trigonometry, and Dynamics
SOAP MAKING: Is the process producing soap for
personal and commercial use.

The area of Mathematics applied are:: Statisticel an
Dynamics, Geometry.

PERFUME: It is a sweet —smell liquid for applying the
today.

The area of Mathematics applied are:: Statisticel an
Dynamics.

Air FRESHER: is a product designed to mask or reamov
unpleasant odor in the rest rooms.

The area of Mathematics applied are:: Static, Dyoam
Geometry.

Source: Shelby L. Brumelle (1939 — 2001) and Senoik
(2006)

Statement of Problem

Unemployment is an issue which is geometricallyéasing
globally. Entrepreneur skills development has régen
become the solution to the agitation towards tlkeicgon of
unemployment in Nigeria. The Entrepreneur skills
development requires the knowledge of mathemalibss
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study sought to investigate the impact of applaratof
mathematics in entrepreneurial development skills.

Purpose of study
Specifically the study sought to find out:

1. Whether the application of Mathematics contribuiethe
development of an entrepreneurial skill.

2. The extent to which the level of mathematics knalgke
acquired by male have influence on their success in
entrepreneurial skills development.

3. the extent to which the level of mathematics krexge
acquired by female have influence on their sucdess
entrepreneurial skill development.

Research Questions
The following research questions were rhiseguide the study

1. To what extent does the application of mathematics
contribute to the development of entrepreneuridlissk

2. To what extent do the level of mathematics knowtedg
acquired by male have influence on their success in
entrepreneurial skills development?.

3. The level of mathematics knowledge acquired by raale
female does not have influence on their success in
entrepreneurial skills development?

Research Hypothesis
The following null hypothesis guided the study

Ho: There is no significant differences between thikiémce of
the level of mathematics knowledge acquired by mafetheir
success in entrepreneurial skills developmentthadnfluence
of the level of mathematics knowledge acquired dmdle on
their success in entrepreneurial skills develogmen
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Research method

Survey research design was adopted for the studwe T
population of the study comprises of all entreptesdased in
Idemmili North Local Government Area .A sample siffour
hundred (400) entrepreneurs was selected using Yanzane
formula for determining sample size from the major
commercial towns in the Local Government Area. A T#0)-
item structured questionnaire was formulated talguihe study.
The instrument was validated by two lecturers from
mathematics department and measurement and ewaluatit

of psychology department of Nwafor Orizu College of
Education, Nsugbe. The reliability was establishasing
Pearson Product Moment Correlation Coefficient anélue of
0.85was obtained which was considered high encligtee (3)
research questions and one research hypothesidavemelated

to guide the study. The research questions weryzathusing
mean and the research hypotheses was tested using@liare
(X3 at 0.05 level of significance.

Results

Research Question 1 To what extent does the application of
mathematics contribute to the development of amepréneurial
skill?

Table 1: Mean response on the application of mathematics
contribution to the development of an entreprerséills

S/ | Items Agreed Disagree
N
0.
1. | Development of 250(62.5%)| 150(37.5%)

entrepreneurial  skills  need
knowledge of Mathematics
2. | Good Mathematics students §800(75%) | 100(25%)
well in entrepreneurial skills
acquisition.
3. | Without the knowledge of 280(70%) 120(30%
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Mathematicsl cannot do well ip
entrepreneurial skills
acquisition

4. | Entrepreneurial skills can hel00(25%) | 300(75%)
developed without the
application of Mathematics.
5. | Mathematics knowledge when 300(75%)
applied in my entrepreneyrl00(25%)
skills  will not help to
maximize profit

Tablel shows 62.5% of the respondents agreed Higat t
development of entrepreneurial skills need knowdedgf
Mathematics. Interestingly 75% agreed that goodthBlaatics
students do well in entrepreneurial skills acdigisj70% agreed
that without the knowledge of Mathematics entraptgs cannot do
well in  entrepreneurial skills development,75% emgt that
entrepreneurial skills cannot be developed withbeatapplication of
Mathematics .Also 75% disagree that Mathematicsvketdge when
applied in entrepreneur skills will not help to riraize profit.

Research Question 2To what extent does the level of mathematics
knowledge acquired by male have influence on tlseitcess in
entrepreneurial skills development?

Table 2 Male mean ratings on the level of acquisition of
mathematics knowledge influence on their success in
entrepreneurial skill development

S/ | ltems Agree Disagree
N
1 Mathematics can be applied [at00(50%) | 100(50%)
all level of any entrepreneurial
skills development.
2 the level of the application ¢f150(75%) | 50(25%)

mathematics knowledge
influences entrepreneurial skill
acquisition

3 Teaching of entrepreneurigl 130(65%) 70 (35%
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skills need adequate basic
knowledge of mathematics
4 Knowledge of Mathematics40(20%) | 160(80%)
helps  entrepreneur ,towargs
increasing their daily income,
5 | The knowledge of

Mathematics iimproves the
managerial skills of the
entrepreneur in their everyday
life.

75(37.5%) | 125(62.5%)

Table 2 shows that 50%o0f male respondents agredd a
disagreed that Mathematics can be applied at akllef any
entrepreneurial skills development. 75% of mal@oeslent agreed
that the level of the application of mathematicsowledge
influences entrepreneurial skill acquisition. 65% the male
entrepreneurial  skill instructors agreed that teagh of
entrepreneurial skills need adequate basic knowledof
mathematics. 80% of male respondent disagreedtadinowledge
of Mathematics helps entrepreneur, towards incngasitheir daily
income.62.5% of male respondent agreed that thevlkedge of
Mathematics improves the managerial skills of ¢néepreneur in
their everyday life.

Research Question 3To what extent do the level of mathematics
knowledge acquired by female have influence oiir theccess in
entrepreneurial skill development ?.

Table 3 Female mean ratings on the level of acquisitidn o

mathematics knowledge influence on their success in
entrepreneurial skill development

SIN | ltems Agree Disagree
1 Mathematics can be appliedl50(75%) | 50(25%)

at all level of any

entrepreneurial skills
development.
2 the level of the application150(75%) | 50(25%)

of mathematics knowledge
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influences entrepreneuria
skill acquisition
3 Teaching of entrepreneuriall50(75%) | 50 (25%)
skills need adequate basic
knowledge of mathematics
4 Knowledge of Mathematics60(30%) | 140(70%)
helps entrepreneur, towards
increasing their daily income.
5 The knowledge of
Mathematics iimproves the
managerial skills of the
entrepreneur in their
everyday life.

25(12.5%) | 175(87.5%)

Table 3 shows that 75%o0f female respondents agresdd
Mathematics can be applied at all level of anyegrgneurial skills
development.75% of female respondent agreed tlealetrel of the
application of mathematics knowledge influencesregmeneurial
skill acquisition. 75% of the female entreprendusidll instructors
agreed that teaching of entrepreneurial skills negequate basic
knowledge of mathematics. 70% of female respondksagreed
that the Knowledge of Mathematics helps entreprentawards
increasing their daily income.87.5% of female pmrslent
disagreed that the knowledge of Mathematics impovbe
managerial skills of the entrepreneur in theirrggay life.

Research Hypotheses

Table 4

Ho: There is no significant difference between itifience of the
level of mathematics knowledge acquired by maldhmir success
in entrepreneurial skills development and the irfice of the level
of mathematics knowledge acquired by female orr thetcess in
entrepreneurial skills development
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Agree Disagree

Respon
dents

O |[E [0-E O |[E |O-—E/ Total

E E
Male 50 | 52 0.077 | 51| 495 0.045 101
Female | 52 | 50.5| 0.045| 47 485 0.046 99
Total 102 98 200

Computation of X

_ 2
X = %2 5/ = 0.0770.045 + 0.045 + 0.046 = 0.213

e X2 0213
T TN +X2 7T 200+ 0.213

= [2213 _ /0.0011 =0.033

"\ 200213

Degree of freedom = d.f = 1 at Significant leved.85
X?table(1,0.05)=3.841%calculated = 0.213

Decision : Since the % calculated = 0.213 is less than
X?table(1,0.05)=3.841we acceptoH There is no significant

differences between the influence of the level cdthematics

knowledge acquired by male on their success inepregneurial

skills development and the influence of the lesemathematics

knowledge acquired by female on their successiirepreneurial

skills development
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Discussions:

The result as shown in table 1 indicates that thpli@ation of
mathematics contributes to the development of a@repreneurial
skill. This implies that basic knowledge of matheics is a
pre=requisite for entrepreneurial skill development

The result as shown in table 2 and 3indicates tthexte is gender
effect on the level of acquisition of mathematicaoWwledge
influence on success in entrepreneurial skill dgwelent.

The result as shown in table 4 reveals that theafculated = 0.213
is less than Xable (1, 0.05)=3.841,hencestik accepted that there
is no significant differences between the influedethe level of
mathematics knowledge acquired by male on theacess in
entrepreneurial skills development and the infageaf the level of
mathematics knowledge acquired by female on theacess in
entrepreneurial skills development. This implieattgender do not
have effect on the influence of the level of mathgos knowledge
acquired and the success achieved in entrepreheskills .The
contingency coefficient C computed to text the sktef the
relationship give 0.033 which indicates low relaship between
male and female respondent.

Conclusion

In the views of Odumosu &Olusesan,2016, “All thegleich can
build an entrepreneurship activities successful ban provided
through the knowledge of Mathematics”, the studyesded that
application of mathematics in entrepreneurial sttévelopment is
essential for rapid and sustainable  economic drownd
development; reduction in unemployment and poveltyalso
reveals the concepts of Mathematics that is apptladng the
development of entrepreneurial skills .The level obhsic
mathematics knowledge acquired by an entrepretetermines his
/her incomes and earnings or the profit maximizafimction
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Recommendations

* Government should make sure that every citizeninatta
basic education which will give them access to dasi
Mathematics knowledge.

 Government agencies at the state and local governme
levels should locate special basic schools ategfiaplaces
in the communities for those adults who are disathged
from attending the formal school in time and space.

*  Government should make available standard curniaudtr
entrepreneurial skill development. This should hbasic
Mathematics as a major course.
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Abstract

This study focused on STEM Education: implicatidos society

transformation through creativity in Biology classm teaching in
Senior Secondary Schools in Nigeria. A descripSuevey design
was employed. The study was carried out in fortg-(@2) Public

Secondary Schools in Nnewi Education Zone of AnamSBtate.

Three research questions and a null hypothesiseduide study.
The population comprised all the biology teachemnipering 68 (12
males and 56 females) in the existing public seapndchools. No
sampling technique was applied since the wholeobiplteachers
were used because there were few. Instrument fiar clallection

was a structured questionnaire, developed by theearehers.
Instrument was face validated by two science edusaand two
measurement and Evaluation lecturers in the fa@fléducation in

Anambra State University, Uli. Reliability of th@strument was
established using Pearson Product Moment Corral&imefficient,

which gave a reliability coefficient index of 0.85ata was analyzed
using mean for research questions and t-test fbrhypothesis at
0.05 level of significance. The results revealecbamothers; that
male and female biology teachers used only twotisigateaching

methods such as discussion and direct instructioifevmany other
methods like: brainstorming, problem solving weog nsed. Some
constraints such as: insufficient instructional ipqent, poor

motivation were revealed as hindrances to the useremtivity

teaching methods; while retraining, in-serviceriag of teachers
through workshops, conferences and seminars astegies for
enhancing creativity teaching methods; there isgander bias on
the use of creativity enhancing teaching methodsbiology
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classroom instructions. Recommendations and coiociusvere
highlighted.

Key Word: STM Education, Society, Creativity, Biology.

Introduction

Science, Technology Engineering and Mathematics
(STEM) education, remains an indispensable tools dociety
transformation. If STEM education is properly pladn and
executed, the society can experience breakthraugivery facet of
her life. Thus, any nation, that neglects the tearhnd learning of
STEM education in her schools does so at the rfskemaining
undeveloped, (lgboegwu, 2016). The level of sciientiand
technological development of any society depends gualitative
and functional STEM education (Aibongbe, 2010).isltthrough
qualitative and functional STEM education that a@ppiate
scientific, technological and technical skills aransmitted to be
students, (Chinwoke, 2009). Technology is betteretitged than
transferred (Ocho, 2005). It is through creativity biology
classroom teaching that our local or indigenouseeige can be
developed for the solution of our peculiar problembich will help
in society transformation, (Aibongbe, 2010). Okof#0)16), started
that most African countries including Nigeria havemained
undeveloped largely because of the unsatisfactatg ®f teaching
STEM education. For any nation to succeed in dewetp the
talents through which her dreams of technologicalwgh and
society transformation can be realized, the necgsEaindation
must be laid from secondary schools through critatim STEM
education teaching, (Ocho, 2005). Nwagbo, (200Bned that an
effective delivery of biology through creative thay is expected
to expose the students to scientific knowledge skills necessary
for society transformation. When these scientifitowledge and
skills are properly acquired through creativitybiology classroom
teaching; experiments, practical work in sciendeotatories and
technological workshops respectively; the studeats apply them
in rendering useful services in transforming theiesty at large.

A society is a group of people that share similalues,
laws, culture, norms and traditions; living in arrganized
communities for mutual benefits, (Jenkins, 200X)ubaka (2010),
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opined that active integration of the societal seamllture, norms
and aspiration with STEM education teaching wouidtilitate

economic growth driven by society transformatiobuBaka (2010),
further maintained that STEM collaboration would hance
scientific research that will adequately harnesd atilize local

resources for African technology development fdf sgiance and
society transformation.

Transformation means a complete change. Longmans
English dictionary defined transformation as mesmsmprove a
system, an organization, by making a lot of chartgeg so that it
operates in a fairer or more effective way; plaos radically
transform the system. Agummuo, (2013), viewed fansation as
a tool intentionally used to bring into existencadapractice
something new, so as to enhance performance andthgrof
technology through improvement in efficiency anféetiveness.

Biology is one of the popular science subject reffeby
both arts and science based students in Senion8agoCertificate
Examination (SSCE) in Nigeria. Studies have shadvat there is an
increasing yearly enrolment in SSCE biology, butheayear
candidates achieve poorly in examination, (Nwagbhd @biekwe,
2009). Biology is expected to help students to vstded their
environment and to maximize the management of #reiironment.
Unfortunately, students perform poorly in biologyaeiinations;
this has led biology educators (Okoli, 2012; Okd3@l11) to search
for innovative methods and strategies to impart khewledge of
biology. Longshaw (2009) opined that many teachames often
reluctant to step outside the boundaries of thée“aad uninspiring”
lessons into the more challenging, more effectind ateresting
creative lessons. According to Bolaji, (2007) STHEducation in
this 2%' Century demands the cultivation and nurturing refativity
development in students, especially in the secgndahool level,
where career abilities are groomed and potentisd talents
discovered are energized.

Creativity is defined as the ability to generatieas or
possibilities that may be useful in solving probfemommunicating
with others and entertaining oneself and othersufitann &
Sternberg, 2010). Creativity may also mean turnmgwv and
imaginative ideas into reality. Njoku and Nwagb®12), opined
that instilling creativity in biology classroom & crucial factor in

53



developing learners’ mind. The development of dvégt in
individuals is so crucial to the survival of botetindividual and
nation that the National Policy on Education, Faté&epublic of
Nigeria (2014) stresses the need for inculcatindpénchild the spirit
of inquiry and creativity. Educators (Maduabum, @01&
Eneasator, 1999), researched the nature of criyasivd reached a
consensus that although every individual possessmments of
creativity to a greater or lesser extent, it candbeeloped. Mkpa,
(2009) stated that schools should address thenssavdeveloping
it. Even when creativity is largely inherited, itamfestation is
facilitated by the presence of a harmonious natutdre
interaction of conducive psychological and physiealironmental
learning condition. When teachers make their lesswaative, then
students become more engaged, motivated and mbkedy lio
participate in any given task, (Bowkett, 2006). sTlinplies that
creativity enables students to be more innovagharpen students’
imaginative thought, improve their thinking skilend reasoning
abilities, (Okoli & Mbonu, 2004). There is theredothe need for
training students in creativity through biology sdeoom teaching
for skills acquisition which can be applied for fagliant and
society transformation in Nigeria. Thus, developtarcreativity is
a vital outcome of learning which must be developedtudents. It
calls for the learner’s ability to bring into ex@stce ideas, that are
novel or unique, which are highly needed for sgcietnsformation.
According to Nwosu, (2004) some impediments to tmeent of
creativity among students include: non-rewarding akative
expressions, non-utilization of creative methods tehching,
teacher's classroom behaviours, lack of learningenss and
enriched learning environment. These impedimenteldrs the
development of technological skills.

Teaching for creativity or with creativity includeall
characteristics of good teaching such as high mattm, high
expectation, the ability to communicate and listdre ability to
interact, engage and inspire, (Igboegwu, 2016).attre STEM
educators need to use the techniques that stimdat®sity,
divergent thinking, self-esteem and confidence, ufit@nn &
Sternberg, 2010). Omorogbe & Ewasiha, (2013), wefethe
opinion that effective and quality STEM teachingsliwith the
teacher’'s capacity to transform written knowledgw iforms that
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are pedagogically powerful and adaptive to studeabilities and
backgrounds. Creativity in biology classroom teaghiimplies
activity and active participation of the learnekscording to Best &
Thomas (2007) teachers need to involve studentg matheir own
learning, act as facilitators or guide the studeatfind solution to
problems rather than direct instructions. It isotlgh practice and
activities that creativity develops. Thus, teachitttat expose
learners to challenging overt as well as intellacexercises that are
very effective in attaining the instructional oljees of creativity
development, (Omiko, 2014). As a wheel rotates maate hub, the
STEM education system rotates around the STEM &Facin fact,
no educational system can rise above the qualititsofeachers,
(FRN, 2014). The method of instruction employed $YEM
teachers are crucial in determining the extenth@kvcreativity can
be developed in students, (Okoli, 2012).

STEM teachers should lay emphasis on learner-@eéntr
methods such as: project method or assignmentustisgm (large
and small group), brain-storming, discovery, figjtt and
guestioning, (Okoye, 2014). If these are properlgnped and
executed with the objective of “creativity develogmti’ in mind;
will go a long way towards helping to cultivate trdesired
creativity. Some of the activities demands physéaral mental effort
on the part of the learners. The physical effovbiwes: hands-on-
minds-on activity, exploration, manipulation, ohssion and
recording of things observed, analysis of situatiod events.

When students’ potentials are well developed thinoaigeativity in

biology classroom teaching, the society will behygset for a rapid
economic growth and society transformation. Thiglies that
students can utilize the acquired skills and experto perform
specialized task and this will help to increase kwefficiency and
productivity; human and physical resources willdegter managed,;
more goods and services gainfully produced, thereblping to

bring about rapid economic growth and society fiamsation,

(Ezeudu, 2008).

This study also examines the influence of gende86EM
teachers in efficacy of society transformation thyio creativity in
biology classroom teaching. The poor state of STEflication
teaching provided a case for investigation by lagkat the relative
effects of the male and female STEM teachers iniespc
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transformation through creativity in Biology classm teaching.
Adegboye, (2012) suggested that male STEM teachsrsless
anxiety during class-activity in creative biologyagssroom than
female STEM teachers that show lower confidencenduclass
exercise in creative biology classroom teaching.

The STEM educators especially, biology teachersishas
a matter of urgency in this 2Century make a paradigm shift from
being an instructors, expositors, fact giver, anerifiers to
facilitators, and stimulators, incorporating cre#yi activities into
biology classroom teaching. This is imperative tfidents must
acquire the relevant scientific knowledge, skillsdacompetences
needed for society transformation in this presesiergific and
technological age. This, therefore calls, for STEducation
programmes that can improves the society and baingut the
desired transformation through creativity in Biojoglassroom
teaching in Senior Secondary Schools in Nigeria.

Research Questions
Three research questions guided the study:

1. What creativity enhancing teaching methods déemad
female biology teachers use in biology classrocauchang?
2. What are the constraints militating against thee of

creativity enhancing teaching methods in biology
classroom teaching?

3. What are the strategies for enhancing creatitagching
methods in biology classroom teaching?

Hypothesis

The study was guided by one null hypothesis teatéll05
level of significance.
HO;: There is no significant difference between theameatings of
male and female biology teachers on the use ofieityaenhancing
teaching methods in biology classroom teaching.

Method:

A descriptive survey research design was usedtHer
study. The study was carried out in the forty-tw&2)( public
secondary schools in Nnewi Education Zone of Ananftate. The
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populations comprised all the biology teachers rennly 68 (12
males and 56 females) in the existing public Seapndchools in
Nnewi Education Zone of Anambra State, (Source: RRSSC:
2017). The researchers did not involve any sampéognique since
the number of biology teachers was not large. Tistrument for
collection was a structured questionnaire titlecCréeativity in
Biology Classroom Teaching” (CBCT), developed bye th
researchers. The instrument “CBCT” consisted of thgsters, A
and B. Cluster A sought information on Bio-datahs respondents,
while Cluster B sought information on creativityhamcing teaching
methods which male and female biology teachers.ushiz was
structured on 3 point scale and weighted as follosed = 3, not
used = 1, while the constraints militating agairise use of
creativity teaching methods and the strategies dohancing
creativity teaching methods were constructed omi#tgikert scale
and weighted as follow: Strongly Agree (SA) = 4,réed (A) = 3,
Disagree (D) = 2, Strongly Disagree (SD) = 1. Tingtrument was
face validated by three science educators and teasMrement and
Evaluation Lecturers in the faculty of EducationAnambra State
University, Uli. The instrument was modified usintheir
suggestions to ensure face validity. “CBCT” wasltiested by
administering the instrument on 20 biology teacheran area not
involved in the study. The data collected was usedompute the
reliability using Pearson Product Moment Correlatidoefficient,
which gave a reliability index of 0.85.

A face-to-face method of administration was usedrtsure
a hundred percent (100%) return of the questioan@iata collected
were analyzed using mean and standard deviatiorarisivering
research questions and testing the null hypotheisist-test at 0.05
level of significance.

A criterion of mean ratings of 2.50 and above were
accepted and agreed while those below 2.50 weraaueipted.

Results

The findings of the study were presented in tables
sequentially, beginning with the research questitve$ore the
hypothesis.
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Research Question 1:
What creativity enhancing teaching methods do raalé
female biology teachers use in biology classrocachang?

SN | Questionnaire Mal| Resp| Decisi | Fema | Responde| Decisi
e onde | on le nts on
nts
X SD X SD

1 Inquiry 222 0.72 Not | 2.24 0.42 Not
used used
2 Guided Discovery 244 0.6 Not 2.26 0.62 Not
used used
3 Problem-Solving 232 0.58 Not| 2.32 0.35 Not
used used
4 Concept mapping 211 0.5 Nop 2.08 0.61 Not
used used
5 Questioning 2.31 0.52 Not| 2.42 0.51 Not
used used

6 Discussion 3.16| 0.97 Use 2.6 0.52 Use
7 Peer-led team 2.18 0.7 Nop 2.45 0.72 Not
used used
8 Brain storming 2.26| 0.4§ Not| 2.44 0.72 Not
used used
9 Field 248 | 054 Not | 2.42 0.38 Not
trips/excursion used used
Concept mapping 2.3% 0.6 Not 2.48 0.64 Not
used used
10 Project/Assignmen 2.21 | 0.88 Not | 2.45 0.48 Not
t used used
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11 Co-operative 242 | 0.60 Not | 2.39 0.69 Not
learning used used
12 Experimentation 2.1 0.6Y Not 2.18 0.61 Not
used used
13 Drill and practice 224 06 Not| 2.44 0.60 Not
used used
14 Mental modeling 208 0.72 Not| 2.08 0.75 Not
used used

15 Direct Instruction 3.08 0.89 Used 3.15 0.88 Use
16 Inquiry 222 0.72 Not | 2.24 0.42 Not
used used

Table 1 shows that male and female biology teacimetkis study
used only two out of sixteen creativity enhanciegching methods
listed (item 6 and 16) with a mean of 3.16 (SD D.&2d 3.08 (SD
0.88) for male biology teachers and 2.68 (SD 0&#&) 3.15 (SD
0.88) for female biology teachers. This indicatest hoth male and
female biology teachers are not using creativitigagicing teaching
methods in biology classrooms.

Research Question 2:

creativity enhancing teaching methods

What are the constraints militating against the wofe

teaching?

Table 2: Mean ratings and Standard deviation of the Biology
teachers on constraints militating against cre@tienhancing
teaching methods in Biology classroom teaching

in biologyasstoom

SIN

Questionnaire items

X

SD

Decision

Large class-size in biology

classroom

2.56

0.51

Agree
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2 Lack of creativity skills on 2.62| 0.66] Agree
biology teachers

3 Biology teachers classroom 2.66| 0.82] Agree
behaviours

4 Poor motivation of biology 3.08| 0.88] Agree
teachers

5 Overloaded content of biology | 2.74| 0.84) Agree
curriculum

6 None provision of improvised 2.88| 0.76] Agree
materials

7 Lack of enriched learning 2.66| 0.82] Agree
environment

8 Students lack of interest in 2.67| 0.64| Agree
biology creativity exercises

9 Insufficient biology instructional | 2.50| 0.61| Agree
materials/equipments

10 | Lack of enriched learning 3.80| 0.51| Agree
environment
The nature of classroom climate 2.60 0|61 Agree

11 | None utilization of creativity 2.56| 0.55] Agree
teaching methods

12 | Pressure for WASC Exams do npB8.00| 0.95| Agree

give room for creativity
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13 | No provision for creativity in 2.78| 0.57| Agree
biology curriculum

14 | Large class-size in biology 2.56| 0.51| Agree
classroom

Table 2, shows that biology teachers agreed thahallisted items
are constraints to the use of creativity enhant#aghing methods.
This is because the mean scores of all the itemme akove 2.50
cut-off point.

Research Question 3:
What are the strategies for enhancing creativigcheng
methods in biology classroom teaching?

Table 3: Mean ratings and standard deviation of biologgieas on
strategies for enhancing creativity teaching meshadiology
classroom teaching.

S/N | Questionaire items =X |SD Decision

1 Ability to be creative 3.10, 0.74  Agreeg

2 Ability to be innovative 2.57| 0.5( Agree

3 Showing students that their ideas2.52 | 0.56| Agree
have values

4 Accepting unusual ideas, 2.84 | 0.62| Agree
questions of students

5 Providing enriched physical 259 | 0.60| Agree
learning equipment such as
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equipment, gadgets, apparatus
etc

Providing opportunities and
materials for stimulating
curiosity, imagination and
creative work

2.81

0.64

Agree

Encouraging students exercises
on hands-on-mind on activity in
biology

2.64

0.74

Agree

Allowing students to decide on
closure of an idea, experiment
and assignment

2.52

0.56

Agree

Encouraging improvisation of
materials

2.57

0.66

Agree

10

Integrating creativity through
project/assignment

2.52

0.56

Agree

11

Retraining and in-service
training of biology teachers
through workshops, conference|
and seminars

2.84

0.62

Agree

Table 3, shows that biology teachers agreed thahallisted items
are strategies for enhancing creativity teachinghods in biology
classrooms. This is because the mean scores tieaitems were
above 2.50 cut-off point. This implies that someatstgies for
enhancing creativity teaching methods include:areing and in-
service training through workshop, conference, samsi providing
materials for stimulating curiosity, imaginationdacreative work.
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Hypothesis

There is no significant difference between the medings
of male and female biology teachers on the use rehtwity
enhancing teaching methods in biology classroomchieg.

Table 4:

t-test statistics on mean ratings of male and ferBadlogy teachers
on the use of creativity enhancing teaching methiod8iology
classroom teaching.

Questionaire No. of Biology SD t-cal | t-critical
item Teachers —

X
Male 12 1.30 0.70 0.063 1.96
Female 36 1.45 0.84

Table 4, indicates that t-calculated is 0.063 aadtical 1.96. since
t-calculated is less than t-critical the null hypegis is accepted.
Therefore, there is no significant different betwélee mean ratings
of the male and female biology teachers on the afsereativity

enhancing teaching methods in biology, classrooachi@g. This

indicates that there is on gender bias on the usereamativity

enhancing teaching methods in biology classrooms.

Discussion and implications of the findings

The findings of the study revealed that male asmhaie
biology teachers used only two creativity enhanciegching
methods such as: discussion and direct instruetitfe many other
methods like: inquiry, problem-solving, concept-payg,
guestioning and so on were not used. This imphes both male
and female biology teachers do not make use oficityaenhancing
teaching methods. This is in line with (Longshavd02) who
reported that many teachers are often reluctarsteép outside the
boundaries of the “safe and uninspiring” lesson® ithe more
challenging, more effective and interesting creatigssons. The
implication is that it will hinder students to adgeuthe scientific and
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technological skills, which are the bedrock for isbc
transformation.

The findings also revealed that there are sometraints
such as: insufficient instructional/equipment, ndiization of
creativity teaching methods, poor motivation of lbify teachers
and so on that militates against the use of crigatiteaching
methods. This is in line with (Nwosu, 2004) whoritiBed lack of
teaching equipment and fund as factors militatiggiast regular
exhibition of some creativity enhancing behaviouns biology
classroom. While Okoli & Mbonu, (2014) reported tthmaaterials
resources for fostering creativity in biology stote are grossly
inadequate in many Nigerian Secondary School bjotdgssrooms.
The implication is that students will not be inntva or
imaginative in their thinking skills and reasonialgilities. Thus, the
appropriate scientific, technological and techniglklls needed for
society transformation may not be developed inestitsl

The finding also revealed that all the listed isemre
strategies for enhancing creativity teacher's mgshdhese include:
retraining and in-service training of biology teach through
workshops, conferences and seminars. This is éniith Igboegwu
(2016) who reported teaching for -creativity inclsdehigh
motivation of teachers, high expectation, abilityinteract, engage
and inspire. Thus, the implication is that teachi@ch the way
there are trained, hence, no educational systenrisarabove the
quality of its teachers.

The findings also indicated that there is no geruas on
the use of creativity enhancing teaching methodss Ts implies
that gender has no effect on biology teacher’sllefzapplication of
creativity teaching methods in biology classroostrinction.

Conclusion

STEM education focuses on learning of scientifitd a
technological skills for society transformation mhaf content;
hence, there is a greater demand for creativityaecing teaching
methods  like:  inquiry, problem-solving, brain-stomng
experimentation and so on, during biology instauttiThis implies
that biology educators have to make a change ofdim& and
become truly creative and promote relevant scientind
technological skills needed for society transfoliorat
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Recommendations

Based on the findings the researchers therefore

recommend:

That biology teacher need to be creative and should
incorporate creativity activities into biology ctaeom
instruction.

Government should encourage and sponsor teachers to
attend workshops and conferences.

Science Teachers Association of Nigeria (STAN) $hou
intensify their effort in capacity building and pessional
development of STEM teachers.

65



The Teaching and Learning of Systems of Linear Equé&on: A
Realistic Mathematics Education (Rme) Approach

by

Menkiti Chika Cordelia
Department of Mathematics,
Nwafor Orizu College of Education Nsugbe
+234703988092Fvaamd@gmail.com

and
Diala Paul Ikechukwu
Department of Mathematics Education
Imo State University ,Owerri Imo State
+2348134453369ialapaul@yahoo.com

Abstract

Teaching systems of linear equations seems to lb@@e a coaching
problem since ancient times. Over the decades, d¢heale
mechanistic approach has been adopted by teaah#e teaching
and learning of systems of linear equation . Iis thpproach,
teachers take control over each activity while 8itadents are
passive learners. As an alternative to this trew#i or mechanistic
approach, there is need for an approach in whiehstadents is
actively involved in learning procedures step bgpstwith the
teacher demonstrating how to solve problems. Taep examines
the teaching and learning of systems of linear eguiathe Realistic
Mathematics Education (RME) approach. This papeayx-the
meaning of RME and the core teaching principlesRME .The
Realistic Mathematics Education approach shows toofermulate
systems of linear equation from the constructibreiccuit board
with its circuit diagram; resolving the resistons@ach loops into a
system of linear equation with current (I's ) a® thariable or
unknown; the computation of the currents (I's }erch loop using
inverse square matrix methods of solving systerhslireear
equation.
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Introduction

Mathematics is the science that deals with theclagfi
shapes, quantity and arrangement. Mathematicd &r@ind us ,in
everything we do .1t is the building block for ey#ting in our daily
lives ,including mobile devices, architecture(antiand modern),
art, money, engineering, and even sports.(Bylink320
www.livescience.comvhat is Mathematics?

In reality, most Mathematics teachers are stillchiag
using the traditional or mechanistic approachcitonly engages
the students with rote memorization and abstrastmésconcepts.
These approach are contrary to cognitive developroestudents,
because teachers do not provide sufficient timactively involve
the students in the learning process. Acccording the
developmental theory, knowledge cannot be traredefrom a
teacher to a student, but rather constructed bstimdents through
active participation in the teaching and learnprgcess.(Effandi
and Muzakkir,2017) .To achieve high constructiveeative and
critical thinking skills and abilities in the stuats ,an approach to
learning that is most appropriate is the realisti@athematics
education approach to problem solving.

Realistic Mathematics Education (RME) approachaisdl
on the idea of Freudenthal which says that mathemet a human
activity. Therefore, according to him ,mathemati®uld not be
learned as a closed system but rather as an gafuhathematizing
reality, which mean that students should not befrooted with
ready-made mathematics as an “anti-didactic ingaf'siather they
are to be actively involved in the education precéRME was
developed in the Netherlands with the charactessthat rich
“realistic” situations are given a prominent pasitiin the learning
process. These situation which serve as a sourcmif@ting the
development of Mathematical concepts, tools, andgutures and as
a context in which students can in a later stagplyapheir
mathematical knowledge ,which then gradually hasob® more
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formal and general and less context specific. RMiblves six core
principles for teaching mathematics which are liémably
connected to RME, they are

* The activity principle: here students are treatedaetive
participants in the learning process

e The reality principle: here students are guidedatrals
possessing the ability to apply mathematics itviisg real
-life problems

e The level principle: here students pass variougltewf
understanding: from informal context-related salo$,
through creating various levels of shortcuts and
schematizations, to acquiring insights into how capis
and strategies are related.

* The intertwinement principle: here students arereff rich
problems in which they can use various mathematixas
and knowledge

e The interactivity principle: here students seesrnieq
mathematics not only as an individual activity bag
asocial activity which offers them the opporturityshare
their strategies and inventions with others

e The guidance principle: here teachers have praactile in
students’ learning by creating scenarios which hthe
potential to work as a lever to reach shifts indstus’
understanding.

In Mathematics, a system of linear equations (@edr system)
is a concept under the branch of mathematics caéllgebra. It is a
collection of two or more linear equations involyithe same set of
variables or unknowns. For example, a general sysittm linear
equations with n unknowns can be written
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allxl + alzxz + a13x3 + -+ alnxn = bl
alel + azzxz + a13x3 + -+ aann = bz

Am1X1 + Qo Xy + ApzXs + o+ QX = by,
where x4, X3, X3, ..., X, are variables or unknowns,

11, 12, A135 vy AmnXn
are the coef ficients of the system linear equations and
by, by, ..., by, are the constant terms

The above system of linear equation can be writtetransformed
into matrix form as

T X-1 b= b

Am1 Amz - amnxnbn

The teacher guides the students in the constructiaircuit board
given a circuit diagram as shown below
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Circuit Diagram

2000
AAA AAA
60Q 21, §IOOQ I 600 §I
>
I
240V

Materials required

1. Six lamp holders

2. One control switch

3. One wall socket

4. Two 200watts bulbs

5. Two 100watts bulbs

6. Two 60watts bulbs

7. One junction box

8. Insulated copper wire

9. Small switch ( electric switch )
10. Wooden board
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PROCEDURES
STEP I Get all the necessary materials ready for thekwor

STEP 2 Cut the wire (length 25cm) with a cutter and aeetnit to
one terminal of the lamp holder labeled (H) which the life
terminal and connect wire (black) to the other feahlabeled (N)
neutral.

Repeat the above step (2) for the remaining fiyeldBp holders.
After the connections, mount the lamp holders enwboden board
as shown in the circuit diagram.

STEP 3 Mount the control switch on the wooden board and
connect the wires to the terminal of the controltelv From the
control switch, connect a switch which controls fleav of current
in the circuit. After the connection, link the wéréo a junction box.

From loop (L), connect the first and the secondpahnolder in
parallel.

At the second loop, connect another lamp holdesdries to the
second lamp holder.

The connection is of three loops LA, LB, and LGhe

loop A (LA),: connect 60ohms resistor and 100ohmsistor in
parallel;

loop B (LB),, connect another 1000hms resistor &ttbhms
resistor in parallel with 2000hms resistor in seaad

loop C (LC),, connect again another 60ohms andh®@ resistor
in parallel with 2000hms resistor in series.

ACTIVITY TWO

The teacher guides the students in resolving ésestors in each
loops into a system of linear equation as

LA: 100L + 60L - 100I, + O0I; =240  _ cquaion1
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LB:—100L, + 100, + 200I, + 60I, -60I; =0

......... Equation 2

............ Equation 3

ACTIVITY THREE

The teacher guides the studentgdarrange the systems of line
equation into matrix form thus:
16Q- 100bL + Ok =240

-10Q1+ 360,  -60k = 0
Ql —60b+ 360} = 0
160 —100 0 240
—100 360 —60|= O
A= 0 —60 360 0

ACTIVITY FOUR

The teacher guides the students in solving the @lequations 1 ,
and 3 using inverse square matrix method

160 —-100 O 240
—100 360 —-60[= O
A=L 0 —60 360 0

Step 1. Find The Determinants; FIRST GET THENKRS:

72



360 100
160 100 +0
[ 60 360] [ 360]
DET A = 160 (129600- 3600) +  100((100x360—
(-60x0)) + 0
= 160(126000) + 1008600(-0)

DET A= 16560000

Step4 :SOLVING THE DETERMINANT OF THE MINORS C
EACH CELL THUS:

NOTE: 1,1 IS READ AS CELL OF ROW ONE ,COLUMN ON
AND SO ON

u= 200 330 = 126000
[0 520 = ~36000
=[50 290 = 6000
21 - ___16000 320] = —36000
o= [100 0] = 57600
o= [160 2100 _ g0




—100 0 | _
a0 _80] = 6000
oz
o= | 1o apg | = 47600

Step5: Forming a new matr& using the determinant value of e¢
cell thus:

B

126000 —-36000 6000
—36000 57600 —9600
6000 —9600 47600

Step 6: Transpod$® and get the AdjointsAd].B)

126000 -36000 6000 [+ — +
Adj.B =|-36000 57600 —9600(|— + -—
6000 -9600 476001+ — +
126000 36000 6000
Adj.B =] 36000 57600 9600]
6000 9600 47600

Step7: Compute the currents, (R and §) thus:

_126000x240, 36000xX0 , 6000x0 __
1 16560000 16560000 16560000

1.8261A4
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_36000x240  576000x0, 9600x0

= - - = 0.5217A
16560000 16560000 16560000

2

_6000%x240, 9600X0 | 47600x0

= - - = 0.08704
16560000 16560000 16560000

3

The individual values for each I, is the
current flowing in each loop

Conclusions

The RME approach in the teaching of system of lineguation

makes teaching and learning interesting and frem fabstractions.
It exposes the students to the interrelationshipiden mathematics
concepts and physics concepts.

This study will equip the mathematics teachers watbcisive
impulse to reform the prevailing approach in mathtos
education, by teaching mathematics that is relef@mtudents and
carrying out thought experiments to investigate lstudents can be
offered opportunities for guided inventions of neattatics.

Recommendations

1. We recommend that mathematics curriculum be Idped to
encourage the students to inculcate researcintedeabilities
which will lead to inventions in mathematics.

2. Teachers should adopt RME approach in the tegatii system
of linear equations to promote adequate undersigndind
motivation to learn mathematics and apply it i fiéa situations.

3. Mathematics teachers especially in the tertiastitutions should
be trained in the use of RME approach since the oemsiculum
emphasized on activity centered and studentaoné centered for
effective teaching of mathematics.
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Abstract

Wood has remained one of man’s basic constructiatemnals from

man’s earliest times. It has been used for spiijuan terms of

carvings and live totems. Note worthy is that imaligus architecture
and art draw its material from available resouroeghe artist's

locality. Igbo carvers in the classical era useaavéor most of the
sculptures that were produced for the society whighe derived
from the thick forest vegetation where the Igbo geegraphically
posited. Among these products were the Ikenga soelp The
Ikenga sculpture in the Igbo mythology was a lifacé of a

guardian spirit that protected a man and his famillijis paper
introduces wood as a medium for the Igbo-expressiénher

spirituality. The paper then assesses the physical spiritual

strength of wood as a medium among the Igbo anchitgce for the
production of the lkenga as a spiritual force. Tpaper also
concludes by elucidating this amalgam of wood guidtsality.

Introduction

The Igbo live in the area that is today geograglyicalled
South-Eastern region of Nigeria. They also spiibisome parts of
South-South region area of the country though $sde population.
They had lived for centuries in this part of therldobefore the
British intrusion and subsequent colonization ire ttwentieth
century. The Igbo cultural, religion and cosmolapin around an
ordered existence involving spiritual forces andgtiele that have
come to represent the Igbo way of life. One of ssiginitual forces
is Igbo Ikenga wood sculpture known as the cuthefright hand of
a man. The Igbo lkenga sculptural pieces were natlenas
representation of the forces in order to interasplease human
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audience but as object within which the spirit naayell. Nature in
the Igho cosmology in its broadest sense is na&napty impersonal
object or phenomenon, it is filled with religioulgsficance. Man
gives spiritual life to natural objects even whée hatural objects
or phenomenon have no biological life. These objere God's
creation, they manifest him and they symbolize bé&ing and
presence. The Igbo strongly believe that it wassehdkenga
sculpture and other spirit forces that influenced determine their
social and spiritual wellbeing, political and ecamo stability,
success and failure in life.

The Igbo lkenga is unlike the type of Ikenga foundgala land in
present day Kogi State, they call theirs Okega, taedBenin and
Delta groups, bordering Western Niger Igbo grougs) call theirs
Ikengobo.

Concept of Igho Sculpture: Wood As Life Force

Igbo sculpture should be viewed as born out ofpeple’s
traditional religious concepts and needs, its arigian never
therefore be separated from the origin of theiditianal religion.
Obiora in Echeruo and Obiechina (1971) says “Goehted the
visible universe (Uwa). Many aspects of the unigegsist in two
levels the nature level, and the spiritual forcesel, Alusi”.
Furthermore, in his own view, Arinze (1970), delsed these spirits
which God created as his assistants, “Spirits at®orglinates to
Chukwu (God). They are God’'s agents. His messengeics it is
they who more or less run the world. No ‘Alusi’ i{$), no matter
how strong can affect anything without Chukwu”.

The concept of traditional Igbo sculpture as HstdObiora
in Echeruo and Obiechina (1971) again said:

Traditional Igbo art (sculpture) is an Art of BdliHe
further describe that once a statuette was carvetl
consecrated, which involved all sorts of rituals,wias
believed that the spirit or God portrayed inforniedt was
no longer a piece of wood but the spirit itselfu$ttarving
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was essentially a sacred activity. It was ofterriedron
away from public gaze.

In the traditional Igbo society, carving is a sacre
profession. This is why traditional carvers (scoip} are not
regarded as ordinary citizens. Anyanwu (2016)rmaffi that,
“...they share equal social and religious status wfitief priests and
diviners. They are regarded as people who can sgend the
physical world, as people who invoke or by incaota can invite
spirits to inhabit their works”. Because of theimokvledge of the
animistic powers of the trees, they know what ns&gsrituals and
scarifies to perform so that the piece of carvirayre acceptable to
the spirit force.

These sculptural pieces were not made as représentd
the spirit forces in order to interest or pleasman audience but as
objects within which the spirits may dwell. They dot give them
that beautiful image of man because they belieatrttan as a being
is not perfect. So, because of this belief, thaygbb to represent the
gods or spirit with a different structure to addcand power to the
work. Ola Oloidi (1997:20) asserted,

The African traditional abstraction is not the autt of an
uninformed imagination, but the concept of a mimd i
command of its culture. The abstract images ofcafmi art
are not disorganized reality but reorganized rgalitey are
interpretations, not empty representations. Thesichy
component of the image counts for little, while het
spiritual component means nearly everything. Né&gma
in art may deceive, spiritualism does not. This ugro
believes real beauty is to be found only in the dnor
character, not in the body. Physical beauty withoatality
is not beauty but vanity this is why traditionat igra moral
instrument, an art for life.

The Igbho believe that not just any type obddhat can be used
for these wood sculptures. Different types of wolaalve their
individual spiritual significance and potency. Wealich a®girisi
Orji, Anunuebe, Ngware preferred. This gives rise to the sayings,
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“Ngwu bu Arusi”, which means that “Ngwu is a deityThe tree
Ngwuis relatively scarce, which give it the air of inmonce that it
enjoys. The Igbo accords a lot of respect to anyfé&and or ground
whereNgwu is seen or grown. Egbo (2016) avers that “no part
branch ofNgwuwood is used for fire wood”. Consequently, some
well known men in the society do borrow a title mafnom the
belief for their titles, such as “Ani na efu Ngwwhich means the
“land/ground that can produddgwu. James (1980) says “lgbo
gave identity and personality to the unknown spvitces. Spirit
was ‘personalization’ of forces which everyone éshand could not
cope with on other levels. And once enrolled with identity, a
spirit became human beings”.

Visual representations of these unknown forcesewer
therefore made to form the basis of contact andnconication with
them. This was how carved images and shrines cainebieing.
Establishing harmony and good relationship with séhelgbo
sculptures does not in any way deprive the pede bwn respect
from the spirit force. This is what informed theyisgy that, “Arusi
wakaria anya, a gwa ya osisi e jiri pia ya”. Thisans that when a
deity over stretches its boundary, the wood outwbfch it was
produced or made, will be revealed to it".

The Concept of lkenga

Religion and art have always been together, argtyev
religion has used it at one point or the otherxpress its beliefs.
Religion has used art decoration, for instructimg faithful, and for
commemoration. Nwoga (1979), says “We the Igho db kmow
what the supreme God is all about, but we beliemedomething
that is higher than human being. We deal directlithwthe
representations of God which we know”. In the tliadal societies,
artists used their creativity and ability to produzbjects that used
as links to their creator or god’s representatives.

The supreme God, according to an Igbo mythologgr af
creating the world saw the necessity for deputiesassistants;
otherwise it would be too burdensome for him alemeontrol the
entire world. He then created the lesser spirgs &hown as gods or
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deities and assigned to each one specific powedsfamctions”.
These gods includdmadiohaor Igwekala(god of thunder)Aja-Ala
or Ala (earth goddess)yi mmiri (god of water likeNwangeneand
Idemili), ‘lkenga’ (cult of man’s right armEkwo Omumu(fertility
goddess), and a host of other spirit force. Thesks gre responsible
to supreme God who remains the overall authorityalbthings. It
was a common belief therefore that those spiritdsrinfluenced
and determined the people’s social well-being, tjpali and
economic stability, success and failures in lifd. sbrts of sickness
and misfortunes are attributed to these unseenesoréniakor
(1984), asserted that “Deities like to be rememiherthanked,
honoured and feasted and in return are expectegrévide
protection, fertility, high crop yields and genenakll-being for
human custodians”. The Igbo Ikenga sculpture, vieag born out
of the people traditional religions concepts anddse its origin can
never therefore be separated from the origin ofr thraditional
religion.

Basden (1966) defines lkenga as “exclusively a sian
god”, without the lkenga, he said, “no householdeuld rest in
peace, its absence would be considered fatal”,endl the other
hand, Chukwuezi (1985), view Ikenga as “the culth& right hand
which identifies with a man’s diverse field of easteur, provided
his Chi (guarding spirit) agrees completely with his azfim. It
guarantees good fortune in farming, hunting, trgdimar, creative
arts, ritual and title taking events”. Igbo lkengeulpture is in the
image of a horned male figure made out of wood. Toen
symbolizes the aggressive, assertive, and powesture of male
being. Ram is an example of such male animal. ads to the
saying,Ebule ji isi eje ogu-the ram fights with its head”.

Ikenga is known as one of the symbols of power and

authority and it also serves as a link betweerdéad and the living

— a cult of the right hand which is linked to or@si. It is a belief
among the Igbo that there is no misfortune or sstieat can befall

a man without the knowledge of hthi. For example, when one is
successful or lucky, he will be toldhi gi muanyavhich means that
“Your God is alive”.Chi onye na edu yaneans “ones god leads
him”.
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The Igbo Ikenga sculpted in wood, could be intracs
and highly stylized or less abstract and more hustianin a more
elaborate form, Ikenga is given a head and it nfsy lae given legs.
John (1977) further explains that a typical lkebhgze is represented
by seated male figure holding a matched in one Kegtt) and a
severed human head in the other and crowned wiiraof horns.
Here, all the limbs are shown and given roundesd tegular form,
the proportions of the human figure are observégbo lkenga
sculpture also depicts male genital, this makesreete to
procreativity. It symbolizes procreation and fétil Ikenga is
maintained, kept or owned by men. Women do not awn
commission Ikenga to be made for the. A woman agguted by her
faterher's Ikenga and later by her husband’'s. Thesgssion of
Ikenga depicts high status, accomplishment, weaith integrity in
the society.

Conclusion

The Igho wood sculptures are real to the peopid, are
believed to exist with definite functions. Geneyalthey stand as
intermediaries between God and the people. Pregmulsscarifies
are made to God through them. The wood sculptuse Hreen
known for centuries to exist in various Igbo comities and other
parts of Africa at large, and has roles to playhi@ upkeep and co-
existence in such communities. It is also belietieat the Igbo
Ikenga influences the social order, condition atabifization of
human societies. lkenga retains its prowess andepowver the
living. This is as a result of the fact that marhis daily life is faced
with the life of uncertainty, danger, scarcity afsources and
powerlessness, which chase man around and maketchiseek
refuge in spirituality.

The Igbo are more religious than political andall. The
Igbo deal directly with the pantheon of gods andiek like the
Ikenga and other spirit forces instead of relativith the supreme
God through human intermediaries like the kingsfefand Benin.
Before the colonization and subsequent Christidiozaof Igbo
land, the Igbo had a strong culture, tradition anbelief system.
The lkenga among other Igho a notable sculpture negarded as
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fetish, primitive and idolatrous by the British onlalists and was
also cast away because it did not look like thok¢he classical
renaissance period. The sculptures were not naicadnd do not
go in accord with the intellectual norms of Westeanatomy,
perspective and proportion. Igbo Ikenga sculptsran answer to
satisfy the religious requirements of the tradiéiblgbo society, an
art for life. Ikenga was not an empty represengat fetish it was
the guardian spirit of it owner.
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Photographic | kenga image by Mbawuike Cosmas

A simple form Igbo lkenga with Horns

The lkenga figure, with a set of horns
bears Matchet on the right hand, and
severed human head on the left. It depicts
victory and represents a warrior’s cult of
the right hand in Igbo culture. It was
gotten from Abo-Mbaise

Ikenga figure is Ram headed with a set
horns. It has a semi abstract face.
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Introduction

Peace is now becoming a multidisciplinary subjdtattevery
discipline tries to define peace as relevant atest should be
understood. Various cultures, roughly translatedpasace” are put
into the matrix, reflecting at least some major remtation of these
important wards. Thus the Rompaxin the usual sense of absence
of war, Greco- Arabic-Hebraic concepts pick up geas justices,
equity, equality, freedom. The Hindu-Janise-BuddHhisadition
stands outshanti, as indicative of transpersonal peace, peaceeof th
mind, peace of the inner self. Chinese and Japaneseepts
indicate peace as harmony and order in the worédt(@g, 1986).

However, peace is normally defined and studiedeiation to war
and violence. There is merit in that, because péscan urgent
pressing need when there is war or violence. Betethare other
long-term needs associated with peace. Developisente. Justice
is another. Harmony with the environment is yetthan Therefore,
people today tend to study peace in its broadedt lang-term
meaning (Fernandu, 2000).

The holistic approach to the peace is often cadladeco-political
approach. Eco-politics is a term to describe atefusf economic,
political, ecological and ethical issues. A moraditional view

argued that “peace is the absence of war”. Butishi®t completely
correct. War may be absent. But violence may castihere is a
difference between war and violence. War is a lagge conflict.
Violence may be a state of small-scale conflictt iyemical to

peace. For example electoral violence, is not Bat.it is a major
threat to peace. War may end with a peace agreermBehtpeace
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thus achieved can be temporary. The reason formigint remain
and continue. War might erupt again or transforto ismall scale
series of violence. Therefore, a broader definiiemecessary to
understand peace.

The traditional argument can be enlarged to defpeace as the
absence of war and violence.” It makes better semsiedoes not
fully cover our complete concern for peace. Theinitgdn still
transpires a negative meaning, the absence ofneavialence. This
is like what is called “negative healthiness,” tinere absence of
sickness, but also the physical fitness and goosclauone. Peace
should be like that, a positive one.

Peace should not only end war, the symptom, botigjastices, the
underline causes. This does not mean that warsisually waged
perpetuate injustice or for injustice. Hitler wagedr against other
nations to dominate them on the basis of race. &iimeination of

racism is therefore necessary to avoid wars oftype of Hitler.

Peace should not only end war through agreememtalsa bring

harmony between warring nations otherwise; peadenst be a
lasting one.

However, according to above explanation, concegieafce can be
put into main theoretical method of distinctionngstwo qualifiers:

positive and negative. Negative peace is definea atate of ‘no
war’ or no violence’'. In other words, it definesage negatively by
describing what is not occurring. Negative peacestgxin any

environment where people are not rioting in theeds, not killing

each other, not overthrowing the government, niatcing others,
and so on. Two different groups of people can #iseneighbors and
hate each other, but as long as no violence oaeeirsan call this a
state of negative peace. With negative peace, reltactions take
precedence over internal feelings (Leonard, 20B@pative peace
temporarily prevents violence, but they largelydgnthe internal
understanding of psychological or even metaphysigalinds that
necessitated the need for the bandage in thepfase.

In contrast, positive peace seeks to heal intgpegthological and
metaphysical wounds. A mere toleration of the otheromes and
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open acceptance of the other. Reconciliation anderatanding
wash over feelings of hatred. Positive peace etchialues such as
cooperation and partnership as opposed to valdescthmpetition
and domination characteristics to negative peaberel will be no
need to enforce peace through the threat of vieleBach side will
recognize, respect and cherish the differencesniaak uniqueness
and hopefully, even discover the larger unity uhdeg that
diversity. Each side would embrace the other auatartners in
an interconnected world where all affects all. @oeven further,
this paper argues that the strongest form of p@sjiieace involves
direct experiential knowledge of metaphysical ooggt. A belief in
the insights gained by those who have tested thgthdeof
metaphysical ontology is the second strongest fofnpositive
peace. For most people, this second form, betidhe most realistic
method. Therefore, here, this study will focuscéieally on belief,
not experiential knowledge. The hope, however,hat tspiritual
belief will eventually lead to contemplative praets such as
mediation. Then, one person who embodies the belexhbodies
the identities, embodies the actions, and embaoplisitive peace.
Mohandas K. Gandhi was just such a person.

Gandian Philosophy and Positive Peace

When we study about positive peace, a wonderfulmgia is
Gandhian philosophy. Some scholars introduce itagserennial
philosophy. But they said that Gandhi never used thrm
‘perennial philosophy’ to describe his beliefs. Hosgr, Gandhi
formed his beliefs from his life experiences, mostably his Hindu

! Metaphysical ontology refers to a spectrum of levels in reality, the
material level being just one of many. One attains direct
experiential knowledge of the full spectrum usually from many
years of grueling meditative practice. Because of the commitment
and discipline required, it would be difficult for the general masses
to reach such knowledge unless there was a massive shift in
collective consciousness.
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upbringing in India. He took some traditional Hindleas, some
reinterpreted Hindu ideas from the other majorgietfis, and some
personal intuitions to form his philosophy. There will see how
Gandhian philosophy and beliefs closer to a sthfgositive peace.
We have a main two questions for it: what did Garlalieve?
What were the social implications of Gandhi’s bislte

In Gandian philosophy, the core or central condspfTruth’ or

‘Satya’. Understanding what Gandhi means by ‘TrutBlyn

Richards’s idea is very important. Richards givés thesis as it
relates to Gandhi’s notion of Truth:

Followers of Gandhi explicitly maintain that he was
essentially a practical man with no concern foraphysics
or philosophical speculation, yet it is clear theten he
attempted to explain what he meant by Truth, he was
involved in metaphysical speculation whether heh
followers realized it or not. My contention is ttthe unity

of Gandhi’s thought and the interrelatedness ofviméous
aspects of his teaching spring from firmly held
metaphysical beliefs... Certain fundamental metaaysi
and religious beliefs underlie all his teachingsclRrds,
1991).

Thus, Richards argues that Gandhi's metaphysiciéfbedeeply
informed the way in which he lived. Gandhi, therefanakes a near
ideal example of how a particular set of metaplalsieliefs can
incite one to act towards a state of positive peace

Any discussion of Gandhian metaphysics must begin Wwuth or
Satya, which was fundamental to Gandhi's beliefsstep,
underscored by the subtitle of his autobiographlyeStory of my
Experiments with Truth.” In his autobiography, Ghnddentifies
Truth with God. For Gandhi, the primary connotataf both words
is non-personal: “he has no hesitation in expresaipreference for
the idea of God as formless Truth” (Richards, 1998t Gandhi
also recognized some people’s need for a more pargod and did
not regard one idea of God as superior to the otHemever,
according to Gandhi, the best way to think aboig ttans-mental
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reality is to call it Satya or Truth, derived frotihe Sanskrit Sat,
which literally means “that which is or exists” (Rards, 1991).
Because, Gandhi regarded Truth as being beyond nilmal’'s
capacity to grasp, his affirmation of Truth was atter of belief that
informed every aspect of his daily life.

As Gandhi would explain it, there is relative trugind absolute
Truth. Recognizing the inevitable imperfection ofode to
communication, he knew he could not express or atlgngrasp
absolute Truth. As a result, no worldly truth carerebe final or
exact because it necessary falls short of absolUtath.

Furthermore, “since (Gandhi) views Truth as the staice of
morality and the basis of existence rather thanomacept to be
analyzed and investigated in the abstract, it is suwprising that
relative truth should be his beacon and guide fi’(Richards,
1991). Nonetheless, every truth derives from Trithother words,
every relative truth contains sparks of universaitfi and in this
way, Gandian philosophy is perennial philosophye Tgerennial
philosophy admits that absolute Truth can be neitrensmitted
linguistically nor even held in the mind. Any truthpable of being
the object of a belief will always be relative.

A skeptic may question how Gandhi maintained hiseptance of
all religions while maintaining a belief in an ahge Truth. To the
logic minded Westerner, the inclusiveness of Gaadiglief system
often times appears paradoxical and contradictotynruffled,

Gandhi stared paradox in the face with a smile said, “l am a
Christian and a Hindu and a Muslim and a Jew” (késc 1982).
Another time Gandhi commented, “I do believe thattlie other
world, there are neither Hindus, nor Christiansy Moslems”.

These two remarks beautifully demonstrate Gandftiisosophical
use of the relative and the universal in regarael@ion. Just as
Gandhi caught glimpses of absolute Truth througstaimces of
relative truth, he tasted the universal Religiorotigh particular
historical religions (Richards, 1991).

Religion with a capital ‘R’ connotes that which emles all
religions. Gandhi’s belief in Religion is the kayunderstanding his
acceptance of all relative religions. No religiomsha monopoly on
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Truth because Truth underlies them all. On thisypdbandhi said,
“If a man reaches the heart of his own religion,hlas reached the
heart of the other too” (Fischer, 1982). He wasvawed of the

essential unity of all religions; they all share game heart of Truth.
That heart; the one true and perfect Religionpesybnd predication
and not capable of being realized within finitestence” (Richards,
1991). Though particular religions help to convhg meaning of
religion, no one particular religion could ever ardp the fullness

of religion (Richards, 1991).

Perhaps Hinduism’s biggest influence on Gandhi tihesbelief that
all one. Gandhi found this radical metaphysical unity net i
Hinduism, but in all the major religions. Gandhisetaphysical
belief in unity led him to identify with his fellowman on the
spiritual level, the highest level in holarchic mdiication theory.
His spiritual identification brought him a profoundense of
interconnectedness and identity with his fellow hauanbeings. The
unity of life, according to Gandhi, is such that 6ne man gains
spiritually, the whole world gains with him andoifie man falls, the
whole world falls to that extent” (Richards, 199Gandhi trusted
his vision of ideal peace because he believed boely was
ultimately on the same team.

Lastly, Gandhi recognized that the empirical bodywhich he
found himself was not his  truest self. This phls his other
metaphysical beliefs up to this point leads to toaclusion that
Gandhi believed in levels of reality. Though he eremnuch talked
of ontological levels, his spiritual beliefs perrregh his every word
and action. His conclusion was simple: the empiriogalm,

although an impotent realm, is not the only reaBandhi was not a
scientific materialist; he did not believe that teatwas all; he
believed in ontological levels beyond the physical in other
words, the Great Chain of Being. Thus we have alneery

element of the perennial philosophy in Gandhi’dgsdphical belief
system. Next step will be to show how his metaptajisbeliefs
translated into a social action aimed toward Pasieace.
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Gandhi Philosophy in Action

To onlookers, Gandhi’'s actions over the courseisiife appear to
be an effortless lifestyle rather than a conscipusgram. He
regularly made the impossible seem simple thankshéoideals
underlying his lifestyle. These ideals informed bigery thought,
word, and action. One can link every change Gandbsed in the
social realm to a certain philosophical ideal hielhEle brought his
spiritual ideals down into the realm of matter andiety.

He used those universal values to spiritualizetipsli As Richards
puts it, “ To talk of leaving religion for politic®r politics for
religion was incomprehensible to him for he conediof every
activity as determined or governed by one’s religiooutlook”
(Richards, 1991). Hence, Religion for Gandhi neitates political
participation. Religion provides the metaphysicahd amoral
foundation for all forms of human activity (Richard.991).

Gandhi once said, “You must watch my life, howEli eat, sit, talk,
behave in general. The sum total of all those inisney religion”

(Richards, 1991). It is not difficult to understamtly Gandhi asked
to be judged by the way in which he lived. His ené life reflected
his internal life.

Gandhi felt compelled to fight against many sociajustices
because they stood in direct opposition to his nuwrished
metaphysical beliefs. The social injustices in d¢oesinclude the
caste system, the status of the untouchables henmte of women,
colonialism, religious persecution, economic indefence, and
racism. He believed all social change is a cormpliErinner change
(Richards, 1991). Thus the solution to all the a&bswcial problems
can be found in the depths of the self. Gandhidelieast a great
kinship and at most a direct identification witts Hellow human
beings, including those who appeared different fioim such as
women, untouchables, Muslims, the British, etc. d@dés
metaphysics connected him to all by a process qfaesive
identification, leading him to teach Sarvodaya, anskrit word
meaning universal uplift or the welfare of all.
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The way in which Gandhi approached these sociaisiiges was
more important than the final result. That is toy she means
transcend the ends. Gandhi believed that the nimasis of the
means adopted will qualitatively change the endsped. He
commented, “Though this method might seem long aeny long
but in fact it is the shortest because bad meastsrtiour end also.
Life is unity. Means will affect our thinking andebavior” (Singh,
1998). Going further, he refers to means and ewsdsoavertible
terms by saying, “Means are after all everythingihgh, 1998). The
means are the end because the two are inexorabigamnected.

Ahimsa or non-violence became Gandhi’'s primary meanthdfend
is positive peace, which was Gandhi’'s ultimate &logioal, then
ahimsa is the only valid means. Gandhi believed thlaimsa could
overcome every social injustice. Gandhi alwaysimetha deep trust
in the basic goodness and spiritual depth of thendru being.
Ahimsa seeks to appeal to each individual's moral cenByr.
appealing to the good inherent in each person, Bdralieved that
in the long runahimsa would always work. Howeveghimsa was
for Gandhi the only course of action that made mgjcal sense
(Leonard, 2000).

Finally, we can come to Gandhi’s vision of peacan@hi believed
that a world where positive peace flourished wasamby possible
but that both social and individual evolution attggointed in that
direction. Ramjee Singh writes, “Peace as Gandhisaged is far
more than an absence of war and violence. It imi@ ®f positive
and constructive worldview and world order, whenglividuals,
groups and nations eschew to dominate or explaih egher and
live in cooperation and mutual aid’(Singh, 1998)is Hrision
remains a long term goal. But to doubt its posisibis to doubt the
spiritual core of the human being: “Not to beligaethe possibility
of permanent peace, in his view, is to doubt tivindty or godliness
of human nature” (Richards, 1991).

Positive peace was Gandhi's earthly goal which hebaied

through both his beliefs and actions. For Gandile,rheans were the
ends. If a state of positive peace would exhibituallove, respect,
and cooperation, then Gandhi used exactly those $aofs to move
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toward that ideal. If people solved their conflittg ahimsa in a
state of positive peace, then Gandhi practicedtamghtahimsa. In
a way, Gandhi often acted as if he already livednrenvironment
of positive peace. His means mirrored his desiretse

Conclusion

Gandhi realized that the present state of the wwdd far removed
from his positive peace ideal. Changes obviouslgtrnake place in
order for positive peace ever to flourish. Thosanges, moreover,
must begin in the mind. Internal change leads teregl change;
what one thinks he becomes. The charter of theedniNations
states that if war begins in the mind of men, tbéedses of peace
should also is built there. Gandhi certainly redegd the need to
contribute toward a future ideal peace is througlieb in the
metaphysics of perennial philosophy:

Permanent peace is possible when men know thensselve
and recognize their essential unity with Truth adGand
when they realize the things that belong to theaqge, such

as the renunciation of imperialistic designs, terial
claims and the use of weapons of destruction. \Waa i
reflection of man’s greed and the spirit of ex@tdn.
When these are removed the need for armaments is
removed (Richards, 1991).

Whether one matches Gandhi's optimism or not, legsoning
process becomes clear to all those willing to stitdyictions are
never blind. A mental motivation, either hiddenamparent, resides
in back of every action. Those mental motivaticmsetthe form of
beliefs about reality, either consciously chosen auiturally
conditioned. When beliefs change, then actions @han
correspondingly. The set of beliefs loosely calkb@ perennial
philosophy facilitates mental changes toward adfiva advance the
positive peace effort.
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