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1. Introduction

South Africa became a democratic country in
1994 when President Nelson Mandela became the
first president. The African National Congress gov-
ernment took over from the apartheid government,
new policies were introduced among which the car-
ing and the taking care of the children with some
vulnerability were considered. In this research study
we examine the practices and the development ef-
fected by the policy shift since 1994 to the present
in South Africa. South Africa has nine provinces that
were formed when the country was liberated from
the apartheid government. This study chose Kwa
Zulu Natal province which has the highest population.
Since this province is very big and highly populated,
we focussed our study on the Durban area. This paper
focuses on how primary schools in particular support
vulnerable children. It also outlines some of the cur-
rent practices that have developed during this period.
The study intends to exemplify on how primary
school teachers support vulnerable children and also
the challenges they face in the identification of their
individual needs. In conducting this study we tried
to understand who the most vulnerable children are
in South Africa and how they are supported by the
schools, parents, environment and society as a whole.
In order to answer these questions, we had to iden-
tify the number of primary schools that are around
Durban and also visited some places of safety where
they are protected. We further had to spend some
time with them to observe the reality of the situation.
We tried to define the word vulnerability but we also

discovered that it was not easy as it was echoed by

many researchers such as, Brown et. al (2009). They
echoed that it is easy to talk about than to define it,
they call it a ‘vague and nebulous concept’. We also
echoed the same sentiment as we encountered the
realities in the centres and schools that we visited.

In the primary schools and centres that we visited
we identified children with different needs as a result
they are all grouped by the education department
as schools of children with special needs. Within this
grouping some of the children are physically disable,
others mentally disable because of mentally develop-
ment or because of being affected by abuse or rape or
health reasons. There is also another group who are
out of school most living on the streets begging. Ac-
cording to Skinner et. al (2004), they call them ‘street
kids’. They describe street kids as children who have
run away from home and live on the streets. Many
are believed to be orphans while the rest run away
from home due to lack of parental love, care and pov-
erty. There is usually no safety in the children living
on the street as they are often abused and sometimes
work as sex workers in brothels for food and survival.
We were able to visit a street (Albert Park) where
such children are staying as beggars and drug sniff-
ers who are out of homes because of various reasons.
We interviewed some of them and captured some
of their stories in this paper. The Durban residents
have created a special word for them and call them,
‘amaphara’. This is a Zulu word taken from the Eng-
lish word parasites because of them begging for food
and money most of their time for survival.

It is argued that services often fail children
because they do not intervene until problems arise.

Teachers at the school have an advantage of seeing
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children’s everyday as a result they are well placed
to identify the needs at an early stage and respond to
vulnerability in partnership with other agencies like
the health departments and psychologists and social
workers depending on the identified need. Oppenheim
et. al (2009) , echo that early intervention for vulner-
able children through public services, in which they
include other schools and health providers are crucial
in identification of the needs. The understanding and
concerns for sustainable and inclusive education de-
velopment was the key priority for the South African
government after 1994. This paper further explores
and discusses the practices and the implementation of
these as envisaged by the government.

2. Research methodology

To examine, understand, and interpret the
magnitude and nature of the problems of vulnerable
children, potential support systems and care for vul-
nerable children, as well as social conditions of these
children, this study draws on the qualitative research
approach. This approach contributes to the process
of constructing research knowledge (Creswell, 2005)
as we observe, interview, record, describe, interpret
and appraise settings as they are. Within this context,
qualitative researchers interact with participants, such
as orphans, vulnerable children and their practices, as
they attempt to understand and make sense of the so-
cial world or natural setting from the perspectives of
the targeted participants. Considering that the impor-
tance of qualitative research lies partially in exploring
the participants’ multiple realities and experiences of
the social phenomenon under investigation, we used
semi-structured interviews, focus group discussions,
and document analysis to gain insights into the issues
related to the behaviour of, attitudes, opinions, beliefs,
knowledge and values regarding vulnerable children.
There were two senior government officials who were
interviewed and who provided us with the policy
documents and the training documents that they use
for training the teachers who are teaching at schools
with learners that have various disabilities. Topics
covered in these documents included the policies of
the government and the implementation processes in
the Durban area. We further conducted an interview
with the university professor at the local university
who is an expert on this field and she highlighted to
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us the reality of what was happening in the country.
She once taught at a special needs school as a teacher
some years ago and her experiences enriched our un-
derstanding of children with disabilities. She further
shared with us some of her masters’ students’ thesis
who were researching on some of the implementation
of inclusive education and children with disability. We
further conducted interviews with community work-
ers, caretakers and NGO leaders that support the
street children around Durban at Albert Park where
they usually gather every morning.

Since our research gathered massive information
about vulnerable children around Durban, we thus
streamlined our study and focussed on the case study
based on one primary school that provide education
as a special school, the Westpark primary school. We
believe that this case will be in a better position to
answer our questions. Our argument is that schools
exist to cause learning that is intellectually meaning-
ful, productive and socially valuable. Accordingly, we
contend that schools exist to develop and deepen stu-
dents’ understanding of important ideas and process
equipping them to transfer their learning in the mean-
ingful and effective ways, lifelong habits of life and
survival. We argue that all the many visions reflect
a common goal: developing the key habits of mind
that signify a mature and effective adult. What is the
current curriculum reality when comparing it with
the actual vision of the training? The curriculum is ex-
pected to produce a specific character or a pattern of
behaviour, especially for training that produces moral
and mental improvement in communication to identify
factors accurately. The classroom environment should
be conducive liveable during school hours. Day to day
living routines should make the learners to adjust to
the existing environment. Teachers are expected to
tailor and personalize the work of change to suit the
interests, experience, talents and the readiness level
of the learners as individuals. This study offers an
explanation of these elements, the rationale and the
occurrences within the contexts of schools that have
vulnerable children.

3. The policy and implementation challenges

Firstly we outline the dynamic, social and general
complexities of the problem situation. One of the most

pressing questions that South Africa faces is how to
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provide a response that can be both loving and suf-
ficiently large in scale to support and to take care
of all the vulnerable children that are socio-economic
results from the apartheid era. The department of
education adopted the term inclusive education in
2001. It has been in the existence for 15years now but
little has been done. The projection by the education
department was that by 2021 all schools will be fully
inclusive. The meaning of inclusive education is seen
as an umbrella body of many vulnerable learners with
various disabilities or general barriers to learning.
The senior official from the department of education
explained that inclusive education for them has to do
with 3 things, namely,

A) Career guidance

B) Psycho Social behaviour

C) HIV/Life skills

These three groups were guided by the UNESCO
declaration which is EFA-(Education For All). She
strongly said that the agreement in 2006 at Ugu dis-
trict. One of the districts in Durban, reads “Let us not
move children but the schools should address the bar-
riers of the learners”. She further mentioned that they
have challenges in the implementation of inclusive
education and she cited the following as challenges:

I. Funding to offer the necessary equipment and
support needed by the schools.

II. Staff with relevant qualifications and passionate
to teach learners with a variety of disabilities

IT. Resources that are user friendly and important to
the vulnerable learners eg. Dismantling of stairs
to cater for ramps.

IV. Understanding of terms and terminology that are
related to physiology even in the province which
becomes very confusing to the teachers that have
to implement the training and also the material
used in the normal school situations.

V. Curriculum management challenges of 560
schools in the Durban area that are supposed to
be monitored and to be supported by her team of
only 10 personnel.

VI. Readiness and preparedness of the educators to
offer the curriculum in the classroom and also to
cater the needs of the individual learners while
they were not rained to be in such a situation.

VI. Cost cutting measures impact on the personnel

and implementation

When she was asked on what they have achieved so

far since 1994, she listed the following as achieved by

her department:

® 'unding; more money for high level of support was
offered by various industries

® Employing teacher assistants to help the teachers

® Purchasing of resources gradually as per the urgent
need of the school

® Revamping of buildings to make it accessible to all
learners

® FFull service school stability in accommodating some
children with physical disabilities

® Functionality in the district as some schools were
coping with this situation

® Schools monitoring set the end of the term progress
and evaluation of what works and what needs to be
improved

® The Durban area was awarded for being the best

directorate to implement inclusive education

While there were some progress and some work
happening in some schools the term inclusive educa-
tion became a very broad term that is usually not
understood even by the teachers who are supposed
to teach in the classroom. This inclusive education
demanded a need for collaboration, innovation, lead-
ership and commitment to all the stakeholders at
community level, school level and at the society at
large. At the community level it aimed at promot-
ing awareness, dialogue and engagement with the
society and the families. The challenge faced by the
school is that the program fosters education around
children’s rights that promotes awareness and report-
ing of sexual violence cases. The major challenge for
education in the school situation is to create a learner
centred peaceful and safety environment. There were
main stream schools that were to provide support to
full service schools which were clustered in districts.
Within the 560 schools around Durban there are 19
special needs schools of different kinds. These were
for remedial purposes, special support services, inten-
sive disabilities that had to do with individual learners
and the centres for pregnancies and trauma. These
were special schools which were fully resourced for
the learners with intensive disability. The major chal-
lenges that teachers in these centres faced is that they
had no clue of what their expectations were. There

was no continuous training provided in some cases
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and in other cases most teachers were not trained
to work with children with disabilities. Since there
were very few skilled personnel to implement the
prescribed curriculum resolution effectively in most
school this was a big challenge.

We also had a chance to interview the psy-
chologist who works closely with Director in the 560
schools around Durban. She explained and discussed
with us the teacher in service training procedures.
She mentioned that it usual takes place after school
for two hours from lpm to 3pm. If the course has
a lot of information it usual lasted two afternoons
because the school policy requires teachers to be at
school teaching and not attending workshops. Learner
support educator and a counsellor are based in each
district for consultation at all times. In most cases
these workshops include School Management Teams
(SMTs). Staffing is always an issue in the identification
of grade R and grade one which is an early interven-
tion and this process is known as Screening, Identifi-
cation, Assessment and Intervention (SI.A.I). This is
very important for the first time school goers as for
identification of learning needs, learning capabilities
and disorders. Each learner profile is kept in order
to track the individual learner support and progress
which is still needed. This is thus the major task that
she is responsible for in the region together with her
team. Besides the vulnerable children that are at
school and safety environment, we have some of such
children that are on the streets as abused children
that are on the places that are not safe.

4. Out of school children (Lost generation)

The study revealed that there were cases of vul-
nerable children who experienced abuse from parents
and relatives. Parental negligence could also be a form
of abuse as it left such children in economic situa-
tions that drove them from home. We perceive such
children as lost generation because they are either at
school or at home. Such children ended up roaming
the streets as ‘street children’. Interviewing Mandla,
one of the street kid, an orphan , he said, “I left home
when I was doing grade 5 when my mother died, as
I was told to go and work in order to buy food as my
uncle was not working and also was a drunkards. 1
got a job as a gardener and the money that I got was

demanded by my uncle to buy liquor. I sometimes slept
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with no food except where I worked where I was of-
fered some slices of bread and jam for the day. I made
decision and left home. I walked for 25 kilometres on
foot and survived by sleeping at the petrol stations on
the way and started begging. I even went to an extent
of sniffing glue so as to keep myself warm and to forget
about life“. The same sentiments were frequently
echoed by other orphans in group discussions, who
also reported that the ill-treatment for some orphans
to leave home and become street children. There
was also evidence of sexual abuse by older men and
women who were either relatives or non relatives.
These children lacked parental love and guidance and
as a result an undisclosed number of them ran away
from home and became street children. Talking to the
NGO leader he mentioned that everyday they receive
one or two children joining the team. Most of them
are in the ages between 12 and 16. They become very
shy and obedient as the beginning and usually find it
difficult to relate their stories. After a few days they
get well together and click with the other children in
the team.

5. The case study at Westpark Primary School.

The school is situated in Chatsworth. It used
to be White Afrikaans speaking community school
during the apartheid era but it has been converted
into a school for learners with special needs. It ca-
ters for learners that are transported from children’s
homes and their families. They are transported by
buses from these places. These children have mixed
disability needs varying from physical and mental dis-
abilities. The school is supported by the department
of education and has competent teaching staff that
Is qualified to teach pupils with special needs-based
on the two teachers that we interviewed. They are
already doing their masters degree on related courses
based on children with disabilities. The principal
mentioned that he had a lot of problems with staffing
the previous year, and as a result he had to reshuffle
his staff. The nature of the school is to get learners
that are legitimately approved by social workers and
officials from the education department. The school
had all the required facilities. We were taken to the
room which used to be the open space but it has been
revamped and changed to be a sewing room where

school uniforms are sawn. Besides the sawing room
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there were other rooms that we saw like the kitchen
or domestic science room where food is prepared and
served, and the prayer room which is a very peace-
ful place for meditation. The principal took us to his
office where he discussed how he developed and in-
troduced the Continuous Assessment and Appraisal
System (CAPS) curriculum for his own school. The
CAPS assessment criteria are adapted to be suitable
for his own learners. He has distributed more than
100 copies nationwide. He also introduced Mr Douglas
to us who is his new teacher for motor mechanics. He
also has a child with a disability (autism). Mr Douglas
informed us that he was in the automobile business.
He intends to bring the connection between the skills
that are taught in the classroom with those that are
needed by the business so that the learners can be
employable after leaving the school at 18 years. He
mentioned examples of wheel alignment, fixing punc-
tures, painting cars, etc. He even showed us the motor
mechanics classroom where practical work is done by
the learners. He mentioned also the lack of funds for
the machines that needed to be replaced because of

advancing technology.

Interview with the two teachers (Julie and Vanessa)
These two teachers have been teaching at this
school for a few years. They are best friends and
always share what they experience in their classes
on a daily basis because they both teach junior phase.
They have 12 learners in a class, but the age is al-
ways neglected as the focus is on the capability and
the disability. They told a lot of stories about their
disable learners, starting from learners who came to
the school who did not know how to eat, sit, talk, and
brush their teeth and many other basic things that we
usually take for granted. The teachers mentioned the
following issues as major experiences that the children
have. They mentioned that besides being mentally
and physically disabled is the attitude of not being
accepted by society, and being seen as stupid and
having a negative stigma. They are further neglected
by their own family members as not part of them
especially their siblings. In most cases some of them
have some facial and other physical deformities that
make their families and other children in the society
not to want to be associated with them. Some of them
are HIV positive as they have been sexually abused

by family members who included uncles, fathers,

aunties, mothers and family friends. When they were
asked what made them to teach in this particular
school, one of them mentioned the fact that she was
invited to come and help in doing some administration
work and she was then interested in teaching in this
school otherwise her specialisation is in environmen-
tal education. The other teacher has a husband who
is a principal in one of the schools similar to this one,
and who used to share his experiences with her. Then
she became interested in teaching in such schools. She
applied and was employed at this school. She has been
at this school for 5 years. The school based workshops
and meetings have made them to love teaching at this
school especially because the principal is very sup-
portive and the training workshops organized by the
department have enhanced their interest in teaching
at this school.

We noticed that some teaching staff became in-
terested in teaching learners with special needs due
to having disabled family members such as children
and siblings, e.g. a principal whose son was disabled
and passed on at the age of 29 few months ago; the
mechanics teacher who has a son who is disable. We
asked the teachers what would be an effective teacher
to teach in this particular school of learners with dis-
abilities and they mentioned the following qualities;
positive thinking, realistic and measurable goals, com-
passion, creative, innovative, individual attention and
individual learner centred teaching strategic methods.

When the children turn 18, they have to leave the
learning centres and go back to their communities.
When they leave these centres, they need to have the
survival skills. They are expected that they should
acquire most skills of surviving independently and
could be in a position to cope with the community
and the societal values. The teachers are expected to
give them life skills that will enable them to be able
to do things themselves independently. They should
be able to interact with their families, communities
and soclety at large in future. As teachers we monitor
their progress in reaching their goals of independence.
When they were asked about the challenges that they
faced, they mentioned the lack of support from the
parents and the families. In most cases the parents
or the members of the family are not educated and
could not read nor write as a result written commu-
nication is a challenge. Teachers usually prepare and

send a copy of a home programme work with the
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hope that the parents will respond to parents and to
give feedback but in most cases they do not get any
feedback from them and they mentioned that some
of the reasons might be the language as some of the
children stay with grannies who are not educated.
These two teachers that we spoke to expressed the
fact that teaching at this school was like God speaking
on them because their feelings and anxiety of working
in this situation were high and have enhanced their
spiritual growth. They further mentioned that the job
they are doing is seen by them as a calling from God.
They related how painful it was to loose one of their
learners who passed away and the image of that child
is still left with them.

4. Discussion

The understanding and concerns for sustainable
and inclusive education development was key prior-
ity for the South African government as mentioned
by the government officials as well as the psycholo-
gist. The plan and policies are very progressive and
meaningful but implementation and strategies are
lacking. A key priority for the state was to promote
and maintain economic growth and development in
education to all its citizens. It was envisaged that this
will improve the life conditions and the quality of life
of the people after 1994. It was also hoped that it will
secure rights of the growing population with depen-
dency inclination. A major obstacle in the promotion
of social development is the uneven distribution of
access to universal health and education coverage for
disadvantages communities. In general, women and
girls disproportionately carry the burden of poverty,
inequality caring and female households are prone
to poverty and poor access to education and health
services. Drawing on the study done by Taylor (2014),
some of the main features of the system cover grants
for children, youth, elderly and the disabled. Decisions
on the categories of the beneficiaries depend on the
experiences of the vulnerabilities in the stage of life-
cycle and whether the recipients meet the qualifying
criteria based on the means test of financial resources.
Children In poverty receive a child support grants.
Grants are also available for children with disabilities
and in foster care, unfortunately in most cases this
money 1s misused and hardly take care of the vul-

nerable children. Some families just keep the disable
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children home rather than the school because of the
stigma that is associated with their cultural beliefs.
Some cultures see them as a curse and a punishment

from their ancestors.

5. Conclusion and recommendations

We found an almost universally high level of
readiness to change especially at the Westpark Pri-
mary school. The need for collaboration, partnership
and innovation was repeatedly mentioned by both the
principal, community leaders and also the teachers
at the school. The long term strategy must include
a greater commitment to address the problems and
challenges in the implementation of inclusive educa-
tion in South Africa. Most teachers that teach such
learners have no qualification except for the on job
training. This training also concentrates on general
issues and not on specific issues that can be in a bet-
ter situation to address the specific and the individual
needs of the learners. The department of education
adopted inclusive education in 2001. The projection
by the department was that by 2021 all schools will
be fully inclusive but the information given to us was
that little progress has been done to achieve such.
The professor that we interviewed mentioned the
fact that she was involved in working with the depart-
ment in some of the workshops that they explored
the implementation of the policy on inclusive educa-
tion. There were mainstream schools that were to
provide support to full service schools which were
clustered in districts and there were special schools
which were resourced for the learners with intensive
disability. Unfortunately very few of such schools are
fully functional. There was no on going training that
equipped the teachers with the skills to teach vulner-
able children and this led to teachers experiencing
difficulties.

When we asked her about the training and the
qualities that make a teacher effective in the teaching
of such learners, she confirmed that there is a very
thin line that will differentiate an effective teacher in a
normal school to that of learners with disabilities. She
mentioned that it should be someone who can see and
learn from what she sees: the learners with disabilities
are loving and they suffocate you with love because
they see people as the same. They see us as human

beings as equal without status or hierarchies, etc. The
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only difference with them is that they are unprepared
for life. The communities are now free to expose their
children to the government through social workers so
that they can get social grant from the government
but there is still a stigma in the community. One case
was narrated of a mentally disabled child who was
under the foster care of his grandmother because
the mother passed away. Because of HIV and Aids
related disease he was chained on the tree everyday
from morning to sunset due to his grandmother’s
piece jobs that she did to earn some money. She was
reported by the neighbours to the social worker that
took her to court but because she was protecting the
child from getting lost and being abused by the com-
munity. The child is now in one of the schools where
he is taken care of. It is important for us to know that
there is now the community awareness on child abuse
and also the opportunities given to the children to live
in a safe and healthy environment instead of being
chained on the tree.

It was quite clear to us that a lot of research
has been conducted on inclusive education policies but
very little have been done on implementation and the
way on how successfully or unsuccessfully it was. We
discovered that the challenges in the implementation
are where there are bottlenecks at the infrastructure,
resources and compartments. Individual compart-
ments were still not competent in handling and giving
directions to what is happening and what are sup-
posed to be the mindset within schools is that from
this rigid to inclusive. All learners have potential to
learn. It should be an ongoing process. We believe
that as a starting point from which agencies could
develop training and helping initiatives would be truly
responsive to the needs of the particular school. There
should be inter-personal skills to create sustained
relationships within and without school community.
These initiatives should promote basic, safety, self es-
teem and needs of learners. Policy development must
be accompanied by policy informed practices whose
implementation is monitored and supported. Creation
of safe trusting environment should be based on ne-
gotiated and accepted values. Moola, (2006) , echoes
strongly that the environment must adapt to meet the
needs of each learner, since every learner has a right
to learn at his or her own pace rather than focusing
on trying to fix' the learner experiencing barriers to

learning. All teachers could be trained in basic coun-

seling skills and assisted to develop strategies to help
them cope with stress and negative attitude. Policies
could also be developed around how to offer material
and emotional support to vulnerable children, which
would combat the need for individual teachers to try
and provide basic needs as they are currently doing.
School leadership could take the initiative to imple-
ment and monitor strategies that would promote the
creation of a safe, trusting environment based on
negotiated and accepted values that are acceptable
to the society. We suggest that the long term strat-
egy must include a greater commitment to address
the problems and challenges in the implementation
of inclusive education in South Africa as envisaged
that this would have been achieved in all schools by
2021. Provision of technical and vocational training is
also important for children who have become work-
ing age. Further intervention programs should take
into account the needs of the physically and mentally
disabled children when they leave the safety environ-
ment such as schools.
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Abstract

“Education for sustainable development (ESD)” has been globally promoted with the
rise of our concern of socio-ecological risk standing on the outcomes from United Nations
Decade of ESD (UNDESD) from 2005 to 2014. The aim of ESD is to raise the good adults
or citizens, who have the will, attitude and skills to contribute to build a sustainable so-
clety. On the basis of the idea of ESD and collaborating with teachers of three schools in
a rural area of Zambia, we conduct our practical study on the development of site-spe-
cific environmental education program. It is the three-year research from FY 2013 to FY
2015 of Japan (April 2013-March 2015). Our research purpose is “What EE program
would be possible and acceptable to the teachers of schools in a rural area of Zambia?”
Then the research questions are “how to link the environmental elements of life in this
area with learning activities in the EE program?” and “How does the developed EE
program relates to the idea of ESD?” We developed the EE program with lesson plans
focusing on water as well as its supplementary materials including environmental qual-
ity data (annual change in air temperature and water quality), the booklet entitled as
“Story of Mukuyu”. In this paper, the structure of our developed environmental educa-
tion program as well as its relation to the learning in the ESD are primarily described.

Key words : Education for sustainable development (ESD), Environmental education pro-

gram, Water, Zambia

Introduction

“Education for sustainable development (ESD)”
has been globally promoted and led by UNESCO with
the rise of our concern of socio-ecological risk stand-
ing on the outcomes from United Nations Decade of
ESD (UNDESD) from 2005 to 2014. Although the con-
cept of ESD as well as its relation to environmental
education would be still under discussion (Ivengar and
Bajaji, 2011)!, we define the ESD in general as the
educational activity that aims at raising good adults

or citizens who have the will, attitude and skills to

contribute to building a sustainable society. While the
possibility of integrative implementation of environ-
mental education and its challenges was discussed in
the Sub-Saharan African region (Nampota, 2011)% in
the current discussion on ESD, it is criticized strongly
that the indigenous knowledge system is almost ig-
nored in developing countries (Stephen, 2012)°. These
strongly suggest the necessity of environmental
education practice that emphasizes site-specific tra-
ditional/heritage knowledge produced in an everyday
living practices with positing ESD as a comprehensive

environmental education in which nature, society and
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culture are integrated. The most crucial keyword is
the “Relationship” in ESD. The relationship of people
with physical and human environment supposed to
dependent largely on the characteristics of site-
specific natural, social and cultural context. In order
to make the environmental education as part of ESD
meaningful for students, the program should be devel-
oped with taking into account of site-specific context
in which schools locate.

On the basis of the idea of ESD and of the develop-
ment of site-specific environmental education program,
collaborating with teachers of three schools in a rural
area of Zambia, we conduct our practical study on the
development of region-specific environmental education
(EE) program. It is the three-year research from FY 2013
to FY 2015 of Japan (April 2013-March 2015). Our re-
search purpose is “What EE program would be possible
and acceptable to the teachers of schools in a rural area
of Zambia?” Then the research questions are “how to
link the environmental elements of life in this area with
learning activities in the EE program?” and “How does
the developed EE program relates to the idea of ESD?”

As the products of our research as answers to
research questions, we developed national curricu-
lum-based, community-based and at the same time
user-friendly (applicable to everyday lesson) as the
form of lesson plan booklet with some supplementary
materials including some indigenous knowledge and

environmental data.

Methodology

Target schools

All of our target schools locate in the rural area
of Zambia, taking around two hours from Lusaka, the
capital city of Zambia. Primarily the people are en-
gaging in agricultural production, for example, maize,
vegetables and keeping live stocks like cattle. Gener-
ally, they depend on a well, surface water like river or
precipitation for their daily water use.

One of target schools is now in the state of tran-
sition from basic school to a combined primary and
secondary school from grade 1 to grade 12. Another
one was Is community school from Grade 1 to 7. The
other originally community school but is now primary
school from Grade 1 to Grade 9. The first two schools
are apart 2 km away and both are locating along the

main road (unpaved) connecting the central town of
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district with provincial capital city. But the third one
locates apart from the main road, taking 20 or 30 min
driving by car through a rough road.

We visited each school for 9 times (around 4
days/visit) from Nov. 2013 through Feb. 2016. In each
visit, we observed their lessons including “Social de-
velopment studies” and “Integrated science” and dem-
onstrated our proposed model lessons, conducted the
post-lesson discussion and workshop for feeding back
our research outcomes to teachers in each school.
Approach to develop the program and its supplemen-
tary materials

Our approach could be divided into three compo-
nents as follows;

Component One: In order to develop lesson plan
booklet, four lessons was drafted, tested in three
schools in our site with collaboration with teachers
in those schools and revised based on the experi-
ences and discussion with teachers. Finally, we
developed four lessons. The topics of two out of four
lessons are water and that of one is the use of ther-
mometer. The other is observation of tree. These
lessons are the core of environmental education
program. In relation to the site-specific environmen-
tal context, we developed environmental education
program by structuralizing the four lesson plans
as a core, supplementary materials including the
environmental data on air temperature and water
quality as well as the booklet of “Story of Mukuyu”
based on the environmental elements of our site.
Component Two: In order to develop the supple-
mentary materials, data are collected on the
changes in air temperature with a data logger as
well as in water quality of well water with con-
ventional test paper (Aqua-check, ECO, Siemens
healthcare diagnostic co. ltd). The data logger
(Small temperature recorder, “Ondo-tori”) is used to
record electronically and automatically in every 20
min at each school (Inside the principal’s offices in
the first two school and outside of school building in
the third school) for 1 year from June 2014 to July
2017. The electronic data was processed by Excel.
Water quality test was conducted in every three or
four months in the same period for air temperature.
Component Three: In order to develop another
supplementary material, the essays and drawings
on wild fig tree (Mukuyu in chitonga) are collected

from the grade 9 students of Nkonje primary school.

ERBHE M 55105



Practical study on environmental education based on the concept of education for sustainable development (ESD) in a rural area of Zambia

Results and Discussion

Component One-Lesson developed and implemented
As the biggest concern of teachers of three

schools was revealed as water issue in our preliminary
investigation on their environmental concerns in Sep-
tember 2012, we selected “Water” as the core theme
of environmental education program. Additional find-
ings in component One was that the lesson composi-
tion showed relatively high similarity in its pattern
among teachers (Chikamori, et al,, 2015, Akai, 2015)*°.
We developed the three text-book based lesson plans
under the topics of “Water in daily life” , “Water cycle”
and “How to measure a temperature” for Social and
Development Studies (SDS) or Integrated Science (In-
tegl.Sci) with different composition from that teachers
in this area shared to widen their choices of lesson
approach through demonstration primarily for G5 or
G6 students because of language barrier and revised
through discussion with teachers. In the development
of lesson plans, we always were careful of introduc-
ing students’ daily life experiences, hands-on activities
such as drawing and of promoting students’ active
involvement in the lesson including question and an-
swer, board work and the presentation of outcomes
from their learning tasks in a classroom. Finally we
developed the following four lessons and implemented
in each school.

1-Water in daily Life

The aim of lesson is to raise students awareness

of importance of water in a daily life as well as the

work of drawing water and transportation water

from water source to their homes. The primary

activity is to draw the everyday use of water as

well as to share their drawing with classmates by

presentation or discussion.

2-Water Cycle-Evaporation and Condensation

The aim of lesson is to provide students with the

understanding of precipitation (rain) based on the

scientific concept of evaporation and condensation.

The primary activity is question and answer using

the charts and blackboard writing by a teacher.

The additional focus of this lesson is to see students’

note-taking in English as an indicator of how they

could follow what a teacher is teaching.

3-How to measure air temperature?

The aim of this lesson is to understand the way

of measuring air temperature using a conventional

thermometer using a worksheet. The primary ac-
tivity is provided to learn how to read the value of
air temperature indicated by a thermometer. In re-
lation to this lesson, we developed the mathematics
lesson for processing of data of temperature using
a worksheet.
4-How to observe a tree?
The aim of this lesson is to understand the way
of observing tree systematically and scientifically
using a worksheet. The story of Mukuyu tree de-
veloped in component-2 is the resource book for
the study on the relationship between community
people and tree.
Component Two-Development of supplementary ma-
terials
The booklet entitled as “Story of Mukuyu” was
compiled based on the essay of grade 7 students of
the third school to raise the awareness of site-specific
traditional/heritage knowledge as well as of the re-
lationship of them with nature. The booklet showed
Mukuyu (in chitonga, the native language in our site),
the wild fig tree and popular among Zambian people,
has been used traditionally as the efficient indicator
for the existence of good underground water resource
as well as medicinal use of its leaf, and skin of trunk
to treat a stomach pain, diarrhea, anemia and eye

problem, and so on. Its contents are as follows;

Introduction
1. Observation of Mukuyu in the school yard
2. Traditional Heritage/Indigenous Knowledge of

Mukuyu

2.1 Medicinal and the other Use

2.2 Water and Mukuyu

3. Learning activity around Mukuyu

3.1 How to observe Mukuyu?

3.2 Mukuyu-based Community learning
Component Three-Environmental data on the air tem-
perature and water quality in our site
1-Air temperature: We recorded consecutively in
three schools (two of them: inside of head teacher’s
office, the other one: outside of school building) from
June 2014 to July 2015 using a data logger. Figure
One shows one of example of annual change in outside
air temperature at the third school. All the data of are
saved electronically in a flash memory for each school
as one of supplementary materials. We hope these

provides the basic data for the lesson of environmen-
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tal education in our target schools.

2-Water quality: In every 3 or 4 months from June

-

201 4/07/07 00:40°00

2014/07/2015:00000
201 4/08/03 05:20000

201 4/06/0% 20:0000
2014/06/23 10:20000
2015/05/25 20:2000
2015/06/12 10:40000
201 5/06/26 01:0000

Figure One: Change in the air temperature of Our site
(outside of the third school)

2014 to July 2015, we tested the water quality in
terms of six indicators including the concentration
of nitrate and nitrate nitrogen, total hardness as cal-
cium carbonate content, total alkaline and pH using
conventional test paper. Turbidity is evaluated by an
eye observation, as shown in Table One. Each water
samples were collected from the tap water of the site
office of TICO (Tokushima International Cooperation
Organization), our collaborating Japan NGO in our re-
search, near the first school, from the bucket in front
of head teacher’s office of the 2nd school, and from the
well with hand pump in a school yard of third school.
The data on water quality as one of supplementary
materials is expected to provide the scientific basis
not only in designing a new science lesson but also for
providing basic data for the improvement of public
health in terms of water quality in this site.

Linkage between results from components One, Two

Table One: Water quality of three schools

Total
Samplin Nitrate ﬁﬁ? Har::ess Total
S | Month Nitrogen - alkaline pH Turbidity
site gen Calcium
(mg/L) (mg/L) | Carbonate (mg/L)
(mg/L)
June 1 0 120 180 7.2 Clear
Sept. 1 0.15 120 120 7.5 Clear
The 1st 70
school Nov. 1 0 120 120 7 5 Clear
(Project .
site office | Fep.? 1 0 120 120 7.2- Clear
of TICO) 7.5
July? 1 0 120 120 s Clear
June 1 0 0 20 6.8 Clear
Sept. 0 0 50 40 6.4 Turbid
The2nd | oy, 1 0 25 20 6.8 H‘g‘(‘é{‘ lt;b‘d’
Feb.? 0 0 0-25 0-20 6.4 Turbid
July? 0 0 250 120 72 Clear
June 0 0 250 180 72 Clear
Sept. |0 0 | 250425 | 180< | FE| Clear
Tsziggf‘ Nov. 0 0 250-425 180 75 Clear
Feb.” 0 0 250 120-180 | 7.5 Clear
Tuly? 0 250-425 120 5 Clear

U1In June: From deep well in the school yard; 2 2015

and Three, and site-specific environmental context

We arrange our results from components One, Two
and Three in relation to the life environmental ele-
ments to structuralize environmental education
program focusing on water as its theme, as given in

Figure Two.

Relationship between EE program and ESD
The environmental education program could be
related to ESD by looking through the framework of
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learning of “Four Pillars of Learning,” proposed by

UNESCO (2015)¢ since we think ESD is like the frame

that could characterize the comprehensive approach

of ESD to foster good adult or citizens. Each four pil-

lars of learning are defined as follows;

® Learning to know: A broad knowledge with the op-
portunity to work in depth on a small number of
subjects

® Learning to do: To acquire not only occupational

skills but also for the competence to deal with many
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situations and to work in teams.

® Learning to be: To develop one’s personality and to
be able to act with growing autonomy, judgement

and personal responsibility

inter-dependence.
Then the learning of students in our developed
lesson is characterized from the perspective of ESD,
as given in Table Two.

® Learning to live together: By developing an un-

derstanding of other people and an appreciation of

Generally, the primary focus of subject teaching and

Table Two: Characterization of the learning of students in our developed lesson from ESD perspective

Four pillars of learning as a frame of ESD

various ways in a daily
life

-Sharing his or her idea
with others by presenta-
tion

of drawing water
Self-usefulness as a fami-
ly member

Lesson
Learning to know Learning to do Learning to be Learning to live together
Water in -Importance of water be-|-Expressing his or her|-Responsibility for the|-Importance and respon-
daily life cause it is used in the|idea by drawing family in his or her role |sibility of them for water

issues for his or her com-
munity

Water cycle-
condensation
and evapora-
tion

-Basic and scientific
mechanism of precipita-
tion

-Thinking rain based on
scientific concept

-Relationship between his
or her daily life experi-
ence in terms of rain to
the science of raining

-Raining and its impact
to the life of people in
community

How to mea-
sure an air

-Temperature can be
measured by a thermom-

-Reading the tempera-
ture from a thermometer

-Relationship between his
or her daily life experi-

-Change in an environ-
mental quality and its

serve tree?

ized its shape in combi-
nation with the color,
hand feeling and pattern
of the bark

tematically using senses
of sight and touch

ing of tree in his or her
everyday life issues

temperature? |eter ence in terms of change |impact to the life in com-
in environmental quality | munity
based on scientific data

How to ob-|-A tree can be character-|-Observing a tree sys-|-Relationship and mean- |-Importance and respon-

sibility for tree issues for
his or her community

learning is in the first two pillars, “Learning to know”
and “Learning to do” to foster the knowledge and skill.
But even in the science teaching and learning under

the topics of water cycle, measurement of tempera-

ture and observation of tree, we could foster the sense

of relationship of natural phenomenon (raining), object
(tree) and quality of environment (air temperature)

with students, its meaning or impact in his or her
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personal (Learning to be) as well as in their commu-
nity levels (Learning to live together), as indicated in
Table Two.

Finally, we compiled the outcomes of all the
research components and made the environmental
education program booklet for the implementation
of site-specific environmental education in future. Its

contents are as follows;

Introduction
1. What is Education for sustainable development
(ESD)?
1.1 Concept of ESD
1.2 Aim of ESD
1.3 What consists of the “Frame” for ESD learn-
ing?
2. Planning of the lesson for environmental educa-
tion program
2.1 Concept of planning lesson
2.2 Activity in lesson
2.3 Composition of lesson
24 Resources for lesson
3. Lesson plans for environmental education for
environmental program
3.1 Outline of lesson plan
3.2 Lesson plan
3.21 Water in daily life
3.2.2 Water cycle-evaporation and condensation
32.3 How to measure air temperature?
324 How to observe a tree
4. Structure of environmental education program
and its relationship with ESD
4.1 Structure of environmental education pro-
gram
4.2 The relationship of environmental education
program with ESD
These products, “Lesson plan booklet” and “Story
of Mukuyu Tree”, are linked to the archive of Inter-
national Cooperation Center for Teacher Education
and Training (INCET) (http://incet.naruto-u.ac.jp/ja/

archive)
Conclusion

By designing the lessons based not only on text-
book and national science or social and development
studies curriculum but also on the site-specific envi-
ronmental context, the lessons enabled us to reflect

both the national curriculum intention and reality of
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rural area of Zambia. In order to link the environmen-
tal elements and learning activities in a school, we
structuralized the environmental elements of our site
as the framework of water-cantered environmental
education program in association with environmental
object and quality, and then posited our developed
lessons in the framework according to their contents.
Through linking the four pillars of learning, proposed
by UNESCO (2015), with our developed environmen-
tal program, we developed EE program based on the
concept of ESD.
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L, 1&32RTEMEE TNV —TICHA L. ZL
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Mathematics Lesson Plan
Taizo Kakehashi: Graduate Student of Naruto University

1. Topic: Why can we divide a fraciton by a fraction?

2. Target pupils: 57 7" graders

3. Objective: After this lesson, pupils will recognize the reason that we can divide a fraction by a fraction by multiplying
the dividend by the reciprocal of the divisor.

4. Materials: Cards, Adhesives, Markers, Notices, and Scotch tapes.

5. Procedure

Time Contents Pupils' Activities Teacher's Activities Remarks and Questions
5min |1. Review (1) Confirming mathe-|(1) Asking pupils which|(1) A question
(1) Dividend, Divisor,| matical terms. number is a dividend/a| + Which number is a divi-
Quotient divisor/a quotient in dend/ a divisor/a quo-
6 + 2 = 3 6+2=3 tient in 6+ 2=37
10min | 2. Properties of Division |[(1) Finding division | (1) Asking pupils to find|(1) The rearrangement
(1) The quotient does| problems that have a| division problems. is made easier by writ-
not change if we multi-| quotient of 4. (2) Checking on pupils'| ing a division problem
ply both the dividend|(2) Investigating the| work on a card.
and the divisor by the| properties of division|(3) Rearranging the divi-|(2) Questions
same number. by looking at the divi-| sion problem cards| - Find division problems
(2) If the divisor is 1, the| sion problems that| from the smallest divi-| that have a quotient of
quotient is equal to the| have the same quo-| dend to the largest| 4.
dividend. tient. dividend. - What rules can you
(4) Asking pupils how| think of ?
many times dividend| - How many times a divi-
and divisor will be,| dend and a divisor will
comparing two expres-| be comparing two ex-
sions. pressions?

- When the divisor is 1,
what is the relationship
between the dividend
and the quotient?

15min | 3. Division of Fractions |(1) Thinking about the|(1) Asking pupils ques-|(1) Questions

(1) Dividing a fraction| reason that we can di-| tions step by step. - If the divisor is 1, we

by afraction 2/5+3/4=| wvide a fraction by a can divide easily.
2/5%x4/3 fraction by multiplying - How can we change
To divide by a fraction,| the dividend by the re- the divisor into 1.
we can multiply the| ciprocal of the divisor. - What number can we
dividend by the recip- multiply to change 3/4
rocal of the divisor. into 17

5min |4. Introduction of the next [(1) Knowing the next|(l) Informing pupils of|(1) This lesson links
lesson lesson the next lesson to link| Multiplication of frac-
Division of mixed num- this lesson and the next| tions and Division of
bers lesson. fractions.

6. References:

(1)
(2)
tion.

(3)

Tokyo Shoseki (2011) Mathematics 6A. pp.36-37. Tokyo Shoseki.

Kenya Institute of Education (2002) Primary Education Syllabus Volume Two. Kenya Institute of Education.
The Jomo Kenyatta Foundation (2010) Primary Mathematic 7 Pupils' Book. pp.18-20. The Jomo Kenyatta Founda-
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Taizo Kakehashi

Topic: Why can we divide a fraction by a fraction?

1. Review
dividend divisor quotient
! ! !
6 ~ 2 = 3

2. Properties of Division
(1) Find division problems that have a quotient of 4.

,,,,,,,,,,,,,,,,, Jrequal Ty
T e =
Polox2 Polox2 does
i > 8+ | ->2=4 not
X3 X3 change
R =12+ b >3 =4
X 4 X 4
————————————————— >16+ >4 = 4

(2)  What rules can you think of ?

(3) How many times a dividend and a divisor will be com-
paring two expressions ?

(4) When the divisor is 1, what is the relationship between
the dividend and the quotient ?

Properties of Division
@D The quotient does not change if we multiply both the
dividend and the divisor by the same number.
(@ If the divisor is 1, the dividend and the quotient are
equal.

3. Division of Fractions
How can we divide a fraction by a fraction
using Properties of Division?

2/5+3/4 (1) If the divisor is 1, we can di-
vide easily.
Property (D The Quotient=The Dividend
(2) How can we change the divi-
=(2/5%4/3)+(3/4%x4/3) sor into 17
3/4 —1
=(2/5%x4/3)+1 (3)  What number can we multiply

to change 3/4 into 1?

Property @ 3/4xO=1
T
=2/5x4/3 The Reciprocal of 3/4
=8/15 (4) We have to multiply both the

dividend and the divisor not to
change the quotient.

To divide a fraction by a fraction, we can multiply the
dividend by the reciprocal of the divisor.

4. Introduction of the next lesson
Division of Mixed Numbers 15 %+ 2 4

DIFEH IR, =i & REVEELR Z 1T 7. R
NS, RO 4 ODBER RO 572 OBH4127%
LEFITERICH Y, BEERTE (F4) 12HDH LD
REIDVEEAEEPOEDL )L TEEETOR. @
X4 TRUIIUER SRV oh. OBlE 11275412
FEH LEThLE)REMTIE, BEICEERT) 2
ETLICLE D ETHEMEDPCLDOTIE RV, £72,
CORMTITZTNT L ODTE) BEFEL VLD
TV, @OBRWIANETELDOTIZ RV,
IS 4DODFEIZOWTHET LR, ko k)
RiUERAEIM L. BEOOWER L, YRS
RATWIRERTEICH 2D B2 EX ML T b LR
ROUHL, ZoEFEICE )AL BERICEIES. ]
HRQOUWERIE, WEILTLD 4 THLULEITR WD
KERELHEYLTIE 2, REOOWERIE, B
k2470 BRI L Cid, Sl HEomg M) 720
VAT BB BB IR O E A 2 1 X v oh
EEMAET A T, METUILCORTE) A GE
Wi, BRICED L) R LIk 0nt
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Y KESOJRY EMER T 52 L1272,

(3 EEZROwE

RO R HIZHIBR OEROFBE 21TV, K
D5 HIZOWTHMR 1T -7z, OFRETIE, HFET
DEEXED LTI OHh. OHETRELZFTH 2 &
T, AEPOED AR HE ) EAE S S EE
HoTwWh., ZOHEZ WEFH (F4) DAtod
DWHEAZZIZAEFOBREZEHRLTCLE ) OTIE AW
. QW4 LENEPOI— IV E DT S0
LWV FRITIE, AEDIL— L LD BEOEIR I
ZHNHBNTIE RV, @5 BoE ) Erdio
BIIHICR 2000, RZEORETH L. Hiirg
TEICHBZEZALOTIE R L, EEICHEB2#E 2 &
D, FORDIZEDIIITRETEML T LD,
OREBDOT v r— M NOHNEEZED LI IZT DM
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FORE, UTOL) RiER2ITH) 2 L& L7
DIZDoWVWT, EFETHREXT) BIIZEMZTT
%, BEZH>LEETORSOEMGHILETD
L. EARWTESREEEZ VT, EffbnaIa=
r—varxaasl i LTS @QIIonT,
WA HE) EEAFEICHRICEZ SE5D TR %
<, O-0=4%4oHFF 5. KIZ, 1, 2, 3, 4, 4,
8 12, 16 D 8K D — N2 MAEL RS B, Ak
i, RSO ENCYTIED S Z & T, REFHE
(R4 CHIHENVELXERSELIENTED, £
LT, AfERFECEYEEHCT, ZolEIZDOWT
ERDHIENTEDLLHIIGD, BIIOWT, 400
EHDHEPSERML ZERMATT 2 LEMET L. 20

%, 2200XERTHRTAHATLL). &5, 2D
OROBRE L RBOBRIZE ) o TWETH. &
FEM AT TV, BIZ1 272 TH <, 2Bk 3
BEROSEMEEZ 2 TB L. B EDIZONT, KD
BRI R FEINFE ISR 5 L1255, @WI2onwT, H
RKOFREFEEXZEZEIZLEMEHVE. ®T7 77— 1
T, RIFEOHETH 25 80OH ) BB O
B 2B Fhp e R 2 Fb 2 LI L7

4) BERABENOFEEDOHEE
FHEROVER, BBHZSE, IENTHTH OREMRE
DERT, FEERLIFEOMEIIES ITIRTEBY T
5.

=5 BAAKMOEEOHE

FE i H e B¥EHE | BERORREN | oA | AR Ny s
201643 11H |Karen C 155845 | B #= 20 4E TAEEM | 574 | ¥ HoE ) HIGEROBITRICE 00
WEOTN
i3] B o IO IGE) HFEDTEE)
0:00 |#HF Y o HOMM %35
0:30 | i DR J— N EERHAEEER L TF S, J — b LS B % T A
1:00 | Ny Zi12DoWnT Yy 7 EERY TR =B N/ - 5
3:00 |BEENEOERR 6+ 2=3%RL, Wi Wbk ik mias | EEA, B, CH&4, 6 DHEEE 2 55k
¥ O3VWEERD
6:30 | B4 DEN 5 O+0O=4o0121, 2, 3, 4, 4, 8 12, |[#£#ED, E, F, Go"% 4, 16 + 4 = 4,
1624 TCIEOT, WHl40ENEEENV 2|12 +3=48+2=44+1=4L %25,
B,
16 :00 | &) HoME O4-o08 ) HOXE R TEANLFIIZDHY |OFEFREH - BRI 4 0B8R > TWE.
FRAD?
20 : 00 Q220 % HNT, WL BEIIMEG | OERET 253/ 4L o TnET.
o TCTWETMn?
30 : 00 OBEF1oL %, BEHEHOBBIZE | OEFE] (HELVwTT
o THETH?
32:00 OEFEOBERZDEICLT, S EoMY
D D
34:00 | @G0B ) Eidw O+ F 2BV EOWE %o TRIEL
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OL)y T NIRRT 1ICEZ 5N T T |OEREK - itz g BungEg,
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b) RERNERTORER

FEMAN R THINZELBEREIUTO®E) TH 5.

OBM»o7- 1
C R OFBR BT R 2 1526 OB AR TR
L Twie.
CHEIZE 2 B 2 52 T,
CREBOFFEPEEID 12 LTS, BRrs
REBOFMZBFT 52 LN TE.
RS, BRERICEOREE S 2 E Bk L
THRLW., HEEPETCEHHE TRETIER
noiz,
OtFET &M
CHEENEOL NV T EL. bo L HELWED
HEMOTLRVLOTIEZR W,
CIZERER 35 M L7, IR 3B TR D
RETH5D.
- fil & %*® hands on activity # L) AN B X&T
H5.

1= (T

|
|

w
Y
(R

5 BAEANBEIORERDORE

6) HAAHEICL2REOEER

BHxAT) LTEELRZ EIIEEEBTHSL. OF
D, BWERAT) OIIIERE— A= ANDFETJRFRULE
IR L CTBRLEDPDH L. TOERIZBENT, F)
A OEFE S L TIEEEIT) 2 & 2Rl LFEET 2
CEIIWNEES D B Z LAt PRSI N, ERRIZ
FERT-oTHhDE, TRL TV EIZAEREIZZER
IZE R, FHNMIEEORICIL, ERIRETL L
%/ — FORBNEZRETINAZDT, FElD
DIZEZ T HZ LTS,

(7) REBDOEFEDORME

KEFO B, [58oE ) &5, #oiirEic
b LEBBRTL ITHDH. F T, BEERICIE S
ESBTE DI, EWBREICBRE 0N % #)
EEwoTcdhre ] Lmhs 77— MEET-
72, FTORRIIECIIRTEBY THA.

®6 YT —bORER (WEEEH: 55 A, BHEE)

W% A, DEOEY EAEE | SEOE Y FIXSE | R BREBUCE DB | R 2 51 B
DOEFENZ R D0 -7z | OITEIZT 5. JThH, BIIEDS V. | BREBEEIEFEL V.
mEE (N) 20 6 2

BN L 7245857 A 55 A7 7 — MIZE
BHLTz. FDHH 20 &5 EOE ) EHlHEHBOHY

B 5HEN o7 b7z -8 4IFEHINE
DEWEIZOWTER L, D205, BHROEM

O IAREOREDr = 7 OWEEEIIB W TH 5
BTXEEZOLND.

T2, 7= MIIKRD LD BNRELELPNTW
7z,

RT7T 7T —MRBRSNEREORE

(1) I have understood the lesson which I have never know.
(3) The lesson was too hard but I came across and found it easy. (4) arigatore gozaimas.
(5) I was tought a new thing that we were never tought.

(2) Thave enjoyed the way Taizo Kakehashi has tought.

(6) The teacher had more creativity so I liked the lesson.
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T/, WENICEIBE L -HEB IR L R
ZEAT L7278, BEPIZENLICAELZN-oTWDHH
BLRZIONZ. 7T OERTIEIE—DFH IS
TERWD, IHERLWEIH % BT 3 5 3 7E
BTN TV RO TIEAWh L Ebh, ShlofgE
FOMEFH ORATIX, 7= 7 OHEIZE > THET
Holzhb Lk,

T NEBARADOH G OZET, wETRESL
LCHENBDEBBLIZZERBTONE. KD
B2 EHRL L TWBEDIE, 7 =7 AN OFZETIEH
SR WA BOREIZ 164 (F£2), ARAHA O
ETEHE)HoOMEYEEIE TS T 185 Th S (F
5).

=T NEEOZE D T+ W OB BT,

HAX 16 7 T ETOEFEDOFTER LR TET
Whdol, HRANEEZL EHEOWEZE X

T TIE, o LBV ETH /2 EZTWD,

7. # &

SEOFZEMEOERICKEL T, 7797 HHK
BEMm#HEr Y- =7 L —F—TdH % Mr.
Makoba E. Kizito & U8 Karen C fJ55:524 DS 4 Mr.
F. Warui &84 HICIEE R TRIT%THWZ, 22
CHEHOEYHL EITS. F, HRAHEONRES
OVEINZ Y725 TIPS % W2 20 2B P EE KR
HR ARSI D EHT 5.

HBARMER, 20~ —EWSEHFTN) X254
WETu Y s MEE (RFNEFHET) O =
IF7z.

51 ATk

1) /NEFHRZET - NERE - ASURE (2012) PR
WBAEEr =7 7+ u—7 v THERE, BMHE
KRFEEEBEM WL, 565, 43 — 4 1H.

2) KA - KEFLE - NEFHET (2015) 7=7
EFNE O W FEFRN BT 2 W78 — BUIR & 78 -,
I PEE R EREE R IE, 559 75, 11 — 24 H.

3) MEA REILE - IR O ARG
http © //www. mofa. go. jp/mofaj/toko/world_
school/07africa/infoC71400. html 2016 43 H 20 H
TR A

4) Kenya Institute of Education (2002) Primary
Education Syllabus Volume Two. pp.1-36. Kenya
Institute of Education.

5) The Jomo Kenyatta Foundation (2010) Primary
Mathematics 7 Pupils’ Books. The Jomo Kenyatta
Foundation.

6) The Jomo Kenyatta Foundation (2010) Primary
Mathematics 6 Pupils’ Books. The Jomo Kenyatta
Foundation.

7 ) Tokyo Shoseki (2011) Mathematics 6A. pp. 36-37.
Tokyo Shoseki.
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Actuality and Problem of Mathematical Education in Yap Micronesia

I 2
Tomohide YAMADA

1S MIBCAE REEREBEA B R

Naruto University of Education, Graduate School

Wk - FEBIMIRE LT, 246 s A I 70 7HEIR, Y v TIMO/NERTH
BB e L ORI L7-BRE LI, BEHEBFOBRELFEIIOVWTELDHTNL, 37
O Y 7 BURFIE, 2009 4£1C [Focused Strategic Plan] (FSP) #3383 L, 20154F %
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EH IO N NFREE % 2013 4E 3 AI2E
L7 20t FETALYIZary THEE (L
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Ot 7 vy THNOFEBHEE OB EHREIZOWT
TLorILETs.

2. YPYTMNOERYRT L
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TWb., BOHRLHIIAET 2/NERUANE, 54
B2 Td D ERFERIZ X o TEEERIT> TV D988
bE. INEREREERIE, 4 ER O ESSRICES
TR DBN, Yy TEIEROBEEFERD 1
B, FAN.OEEFN 2O 3K LR vizn, &
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Abstract

Many Papua New Guineans students at all level of the national education system
comment that they always found mathematics a difficult subject to understand. The
learning difficulties are experienced by many school students under the current
mathematics curriculum. This report is based on a sample mathematics test conducted
with a sample population from grade 6, 7 and 8 and teacher training college students.
The items were taken from grade four according to PNG mathematics curriculum.

Most of the results obtained were surprisingly unsatisfactory from both the sample
primary participating students and the Teacher training college students. The findings
indicated common areas of misconception in addition and subtraction of fraction,
comparing decimals numbers, addition & subtraction of 2-digit from 3-digit numbers and
knowledge geometry questions by school, gender and across different grade level. The
similar type of misconception were also noticed from the teacher training college students.

The significant of this report is to inform educators, curriculum planners, teachers
and universities the general misconception of teaching and learning in Primary
Education in PNG so that focus and framework of the teaching and learning in
mathematics in primary education could be restructured regarding students learning
difficulties which are revealed in this report.

1. Introduction

Mathematics subject is taken as one of the
compulsory subject in PNG education. It starts from
elementary level with five main strands, Space, Mea-
surement, Number, and Pattern and Chance. These
strands displays a typical progression of learning
from one grade to the next.

This report contains information about the sample
Mathematics Test conducted in Papua New Guinea
in two provinces, Central and Nations Capital, Port
Moresby. The test was administered by Naruto Uni-
versity of Education academic professors who were
part of JICA trainers and consultants assigned to PNG.

This sample test acts as an international instru-
ment tested in PNG to assess the curricular and
effectiveness of mathematics education and level of
performance standards. The results are presented
for the general and overall performance, by gender,
grades and schools.

There were four participating schools in the
sample Mathematics test. They are labeled A, B, C
and D from which three are primary schools and one
teacher training college.

Primary school "A" is one of the urban school
situated at Port Moresby, the capital city of PNG.
This school has highest enrollment figure every year

around and regarded has one of the best school in
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terms of academic performance.

Primary school 'B” and "C" and both located in the
central province where school ‘B is semi-urban and
school "C" is very rural.

School D" is one of the Teacher Training College
for primary school teachers. It is located in Port Mo-
resby and enrolls students from all over Papua Guinea
who chooses teaching as their career profession.

The medium of instructions for PNG education
is English whereas combination of English and Tok
Pisin is the everyday language of communication.

Table 1. Total number of participants in each
school and grade

2. Participants

The sample includes a total of 572 students from
which 51.2 % male and 48.8% female. Upper Primary
school students, grade 6, 7 and 8 had 488 participants
while the remaining 84 participants come from the
first year teacher college students. The primary
school students’ ages’ ranges from 12 -14 years while
the college students were from 19 years and above.
Details of the information can be seen from Table 1, 2
and the figure 1 below.

Table 2. Total number respondents per grade

Schools Frequency Percent Grade Frequency Percent
A 259 45 6 166 29.0
B 127 22 7 164 287
C 102 18 8 158 276
D 84 15 TC-Year 1 84 14.7

Total 572 100 Total 572 100.0
I
€ 200
©
=]
& 100
‘e
5 0
- <12 12 13 14 15 16 >16
2 Age

Figure 1. Age and Gender of Participants

3. Content and Context of the Sample Test ltem

The mathematics sample assessment was framed
by two organizing dimensions or aspects, a content

domain and a cognitive domain. The sample consist

of only two content domains, number and geometry.
The cognitive domains include knowing facts and
procedures, using concepts, solving routine problems,

and reasoning. This is summarized in Table 3 below.

Table 3. Content, context & performance of test items

Content domain

Content Topic

Cognitive domain

Geometry - Angles
- Using Properties of Triangle

- Knowing facts and Procedures
- Reasoning
- Using concepts

Number - Decimals - Comparing size of decimals - Knowing facts and Procedures
- Addition and Subtraction of numbers less than 1,000 - Reasoning
- Simple word problems involving addition and subtraction | - Solving routine problems
- Addition and Subtracting Fractions with common denomi- | - Using concepts
nator
- Addition and Subtraction of Fractions with different de-
nominator
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4. Overall Results of the Sample Test Performance

100
90
—~ 80
£ 70
[
5 60
% 50
g 40 @ Primary Students
E zg e==mTeacher College Students
10
0
TN FUHON ST SR IE TS g
NNNNNNNNN(\:I nuwmwmuwmwow o oo o
Questions
Figure 2: Overall performance for the total respondent population
Figure 2 above describes the overall performance performed much lower while the teacher training
from the total respondents. According to the informa- respondents’ performance was higher. In overall, the
tion, lower the performance from the teacher college total sample population somehow demonstrated same
students, much lower the performance from the type of understanding and misconception. It means
primary students on most of items vice versa. How- that the misconception in those items that both pri-
ever, for items 2-4, 2-10 and 3b the primary students mary and college respondents did not do well are
performed higher than teacher training respondents common problems in PNG Mathematic education.

whereas for item 5-3, the primary school respondents

0O 16.2

School

> m O O

0 2 4 6 8 10 12 14 16 18
Mean Score

Figure 3. Test performance mean out of 24 items.

The figure 3 above shows the test performance

. . . ) 5. Primary School Performance for Specific ltems
mean out of 24 items. According to the information,

the mean performance from the three participating 5.1 School performance and accuracy for each item
primary school were just about the same. School D, According to figure 4 above, most of the re-
the college students’ respondents had a mean of 16.2. sults are far below 50%. Although the results were
100
T 80
g
5 60
z e=School A
g 40
g School B
< 20
e====School C
0
R R AT T B =T = R = B - S B R T
NNNNNNNNN& n n 1n 1N W VW © O O
Questions

Figure 4: school performance and accuracy on each item from the three primary schools that
participated in the sample test.
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compared against school, the respondents somehow
exposed same type of understanding and misconcep-
tion on each items. Especially geometry questions, Q1,
items 2-2 to 2-10 and fractions questions, items 6-1 to

100
80
60
40 /
20

Accuracy rate (%)

2-3.
2-4.
2-5.
2-7.
2-8.
2-9.
2-10.

(©
(32}

2-1.
2-2.
2-6.

Qo ©
mn <

Questions

6-5 had low performance rate. The low performance
on these content areas may be caused by teachers
skipping of lessons or poor lesson delivery without
using concrete objects.

= Grade 6
Grade 7

e Grade 8
fe)
<

5-1.
5-2.
5-3.
5-4.
6-1.
6-2.
6-3.
6-4.
6-5.

Figure 5: Performance of the upper primary school respondents’ by grade in total from the three
participating schools.

5.2 Grade Performance for specific items

The sample test is further analyzed by grade
level as shown on the figure 5 above. According to the
information, not much difference in performances by
grade level was noticed. For some items, grade 6 and

7 students’ results were higher than grade 8 students’

100
T 80 ,/
8
360
z
© 40
=
8
< 20
0 l’ [
B RN B A= I I SRR
N AN ANANANANAN NN
o
Questions

fe]
<

respondents. That means there is no clear evidence of
step-up process of learning in the curriculum. There
1s no evidence that student’s misconception are cor-
rected before moving to the next grade level. Stu-
dents move to the next grade level without concrete
mathematical skills or knowledge.

e \lale

Female

i

5-2.
5-4.
6-1.
6-2.
6-3.
6-4.
6-5.

9
LN n

Figure 6: performance by gender for the specific items

5.3 Gender Accuracy for specific items

The line graph in figure 6 shows the accuracy
rate by gender on the sample test. According to the
information the girls performed slightly better than
the male participants’ from grade 6, 7 and 8 in most
of the items. However, the overall performance from
both genders revealed common areas of strengths
and weakness.

52

6. Examples of Specific ltem Performance and Ac-
curacy

6.1 Question 1

Which angle (A or B) is larger?

Answer:

A

1

- B

A
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Incorrect R

Correct T R R R

Responses

0 10 20 30 40 50 60 70 80
Responses in percent (%)

Figure 7: Primary school students’ respondents’ performance on question 1.

From the bar graph above, it can be seen that and angle included between the lines. This shows
less than half of about 31% of the respondents man- that students lack the basic knowledge of geometry.
age to get this question correct whereas 69% of the Low performance on this item could be the caused by
responses were incorrect. The incorrect responses re- students poor remembrance or inadequate teaching.

sulted from misunderstanding the length of the lines

6.2. Question 2

VAN AN
e =

Answer:

Item 2-10
Item 2-9
Item 2-8
Item 2-7
Item 2-6
Item 2-5  |e——
|t e vy 2~ O R
Item 2-3
Item 2-2

11t M 2:~"1 O
0 20 40 60 80 100

Question 2

Accuracy rate (%)

Figure 8: Primary school students’ respondents’ performance on question 2.

According to figure 8 above it can be seen that knowing the facts and properties of a triangle. How-
students had difficulty on item 2-5, 2-8, 2-9 and 2-10. ever, many students displayed their misconception in
Question 2 is under the content category of geometry. recalling the facts and properties of a triangle.

The performance expectation of these items is simple
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6.3. Question 3

(3) Which decimal number is larger? Plemeheckthebo:in&ontofthchrz«rnumba'n a.

a)[J 0.08 or O o0.12

b) OO 2.234 or 0 23
"™ Error # ’ l | '
Q
c
g_ Correct
3
e« Incorrect ——

0 10 20 40 50 60 70 80

Responses in percent (%)

Figure 9: Primary school students’ respondents’ performance on item 3a.

According to the graph above, it shows that
about 68.2% of the respondents checked the correct
box. From the 31.8% incorrect answers, 27% (10.5%)
of the students’ respondents checked the incorrect
box while others did not choose any of the options.
The incorrect respondents may had the misconcep-
tion that fewer digits to the right of a decimal point

Neither [l

Incorrect NN

Responses

0 20

always makes a decimal larger and that any number
of tenths is greater than any number of hundredths
and that any number of hundredths is greater than
any number of thousandths, and so on. Again, this
could be the result of poor lesson delivery or without
using the concrete materials for students’ conceptual
understanding on this content area.

Correct INE——

60 80 100

Responses in percent (%)

Figure 10: Primary school students’ respondents’ performance on item 3b.

The graph shows that for this item about 82.2%
of the students’ respondents had correct answers
while 12.2% had incorrect responses. The incorrect
responses may have resulted from treating the por-
tion of the number to the right of the decimal point
as a whole number, thus thinking that 2.234 > 2.3
because 234 > 3. These observations reflect that the
students have neither sense of the quantitative value
of decimal numbers nor any understanding of the
place value of each decimal place though the basic

concepts of decimal numbers such as the place value

54

and its relation with fraction which are discussed at
the early stage of learning decimals. Another 5.3% of
the respondents did not check any of the choices for

this item.

6.4. Question 5
Calculate the followings (Please show your calcu-
lation process as well)

1.34 + 28 2.234 + 57

3.53-26 4.103 - 67
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Figure 11: Primary school students’ respondents’ performance on question 5.

Figure 11 above shows the students’ respondents’
performance on question 5 items. According to the re-
sults, the accuracy rate on items 5-1 and 5-2 (addition)
were little better than items 5-3 and 5-4 (subtraction).

6.4.1. Analysis of items 5-2 and 5-4

Table 4: Cross analysis of items 5-2 and 5-4.
Item 54

Incorrect Total

Correct
Correct 37.3% 29.3% 66.6%
Item 5-2 | Incorrect 7.6% 25.8% 334%
Total 44.9% 55.1% 100%

Ttems 5-2 and 54 are addition and subtraction of
3-digit with 2-digit numbers respectively. According
to the given information on table 4 above, it can be
seen that about 25.8% of the students’ respondents
had incorrect answers from both items whereas 37.3%
had correct answers from both items. On the other
hand, about 29.3% had correct answer in item 5-2 they
were Incorrect in item 5-4 while only about 7.6% had
Incorrect answers in item 5-2 but they were correct in
item 5-4. This shows that students’ respondents found
item 5-4, subtraction of 2-digit number from 3 digit
number more difficult than item 5-2, addition of 3-digit

number with 2 digit number.

Table 5: The specific level of difficulty on items 5-2 and 5-4.

Ttem 54
Simple Error in Pizlir?if)rllralll
Correct Calculation Carrying numeration Others Total
error number
system
= Correct 37.3% 4.9% 19.7% 1.2% 3.7% 66%
B . .
o | Dmple Caledlation g, 1.4% 4.1% 0.2% 2.0% 10.8%
N}
Ermrnﬁn %aerrrymg 1.2% 0.0% 2.7% 0.0% 0.6% 45%
Error in Positional
. 3.1% 1.4% 1.8% 51% 1.0% 12.4%
numeration system
Others 0.4% 0.0% 0.6% 0.0% 5.3% 6.3%
Total 451% 7.7% 28.9% 6.5% 12.6% 100%

The table 5 above shows the specific level of dif-
ficulties from items 5-2 and 54 according to students’
respondents’ performance. From the 29.3% incorrect
answers in item 54 (refer to table 4), more than half
(19.7%) of the respondents had error in carrying num-
ber. Even though they can carry or regroup number

in addition, they failed to do in subtraction. This means
students were not taught well in carrying out the re-
grouping process concretely for the two operations.
Also many other students had difficulty in positional
numeration system were they failed to understand
the place value of the digits in the calculations.
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6.5. Question 6
Calculate the following (please show your calcula-

tion process as well).

L3+ 44-%
2 b+t 5.5 -4
34—+

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Accuracy rate (%)

Figure 12: Primary school students’ respondents’ performance on question 6.

Figure 12 above shows that students did not
perform well on the fractions items in the sample
test. According to the sample test items, it can be
seen that items 6-1 and 6-3 are fractions with common
denominator which 39% and 38% respectively were
correct whereas the other three items, 6-2, 6-4 and 6-5
are fractions with different denominators which the
students’ respondents’ accuracy rate was very low.
6.5.1. Analysis of item 6-1 and 6-3

Table 6: Cross analysis of items 6-1 and 6-3.
Item 6-3

Correct | Incorrect Total
Correct 30.1% 9.0% 39.1%
Item 6-1 | Incorrect 8.0% 52.9% 60.9%
Total 38.1% 61.9% 100%

Items 6-1 and 6-3 are addition and subtraction of
fractions with common denominator respectively. The
results from both items were items were put together
as shown in the table 6 above to see the influence of
one item to the other. According to the information,
more than half (52.9%) of the students’ respondents’
had incorrect answers from both items. In contrast,
even though 9% had correct answers in item 6-1, they
were incorrect in item 6-3. And also 8% had correct
answers in item 6-3 but they were incorrect in item
6-1. This shows that students understanding of the
related contents (fractions with common denomina-
tors) of the two items were insufficient thus resulting
getting one item correct while the other wrong.

Table 7: The specific level of difficulty on items 6-1 and 6-3.

Item 6-3
. Error in treating Error in
Simple numerators and recognizin
Responses Correct | Calculation . £ £ Others Total
denominators as common
error ]
separate whole numbers | denominator
. Correct 30.1% 0.6% 74% 0.4% 0.6% 39.1%
% Simple Calculation error 0% 0.4% 0.4% 0.0% 0.0% 0.8%
N Error in treating
numerators and 7.4% 0.0% 39.8% 0.2% 25% | 50.0%
denominators as
separate whole numbers
Error in identifying 0.2% 0% 0.0% 0.4% 00% | 06%
common denominator
Others 0.4% 0.0% 0.3% 0.0% 9.2% 9.9%
Total 38.1% 1.0% 48.4% 1.0% 12.3% 100%
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Table 7 shows the summary of the students’
respondents’ performance on items 6-1 and 6-3 and
the specific level of difficulty. According to the given
information, from the 52.9% (refer to table 6) students’
respondents who had incorrect answers from both
items, approximately 75% (39.8%) of them had the
error In treating numerators and denominators as
separate whole numbers, (e.g, 2/5 + 1/5= 3/10 or
4/5 - 1/5= 3/0). These students fail to recognize that
denominators define the size of the fractional part and
that numerators represent the number of this part.

Also from the 9% incorrect answers in item 6-3
(refer to table 6) more than 82% (7.4%) were error
in treating numerators and denominators as separate
whole numbers. Likewise, from the 8% incorrect
answers in item 6-1, more than 92% (7.4%) had the
similar type of error. Other errors were also noticed
in smaller portion such as failing to recognize the com-
mon denominator (ie., 2/5 + 1/5= 3/25 or 4/5 - 1/5=
3/25), simple calculations error and other unrecogniz-
able errors. This means students lack understanding

the true meaning of fractions and concrete processes
involved to solve a given problem.
6.5.2. Analysis of item 6-2 and 6-5

Table 8: Cross analysis of items 6-2 and 6-5.

Item 6-5
Correct | Incorrect Total
Correct 5.8% 1.8% 7.6%
Item 6-2 | Incorrect 1.0% 91.4% 92.4%
Total 6.8% 93.2% 100%

Item 6-2 and 6-5 are addition and subtraction
of fractions with different denominators respectively.
The results were put together to see the influence of
one item to the other as shown in the table 8 above.
According to the information item 6-2 had no influence
on the accuracy level of item 6-5. Even though 1.8%
had incorrect responses in item 6-5 they were correct
in item 6-2, and also about 1.0% incorrect responses in
item 6-2 they were correct in item 6-5. In overall, the
accuracy rate on these two items were very low as
only 58% had correct answers from both items.

Table 9: The specific level of difficulty on items 6-2 and 6-5.

Item 6-5
simie [ B vening [ g o
Responses Correct | Calculation denominators as find common | Others Total
error separate whole numbers denominator
— Correct 5.8% 0.6% 1.0% 0.0% 0.2% 7.6%
% Simple Calculation error 0.2% 0.0% 0.0% 0.0% 0.2% 0.4%
g Error in treating
numerators and 0.4% 0.6% 64.5% 1.2% 37% | 704%
denominators as
separate whole numbers
Faﬂmfef; g?saig;nmon 0.4% 0.2% 04% 9.4% 0.4% 10.8%
Others 0.0% 0.0% 1.2% 0.4% 8.8% 10.4%
Total 6.8% 1.4% 67.1% 11.0% 13.3% 100%

Table 9 shows the categories of difficulties ac-
cording to students respondents performance on
items 6-2 and 6-5. As it can be recognized from the
table above, from the 91.4% incorrect answers (refer
to table 8) from both items, more than 70% (64.5%)
had error in treating numerators and denominators as
separate whole numbers. Another 10 % (9.4%) of the
incorrect answer was when students failed to convert
fractions to a common, equivalent denominator before
adding or subtracting them, instead they just used the
larger of the 2 denominators in the answer (e.g., 1/3 +
Y%= 4/4 or 2/3 -1/4= ¥). Students did not understand

that different denominators reflect different sized unit
fractions and that adding and subtracting fractions
requires a common unit fractions (iLe., denominators).
These results indicate that students understanding of

fraction content was very poor.

7. Teacher Training College Performance

According to the line graph, it can be seen that
overall performance of the first year teacher college
students on this sample test was satisfactory. Students

at this level of education also displayed an unexpected
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Figure 13: the performance of the teacher college students on each sample item by gender
and the overall performance.

performances on some of the basic numeracy skills.
For example, basic fractions ideas of adding and sub-
tracting fractions with different denominator, items
6-2, 6-4 and 6-5 and knowing basic shape properties
in geometry, items 1, 24, 2-5, 2-6, 2-8, 29, 2-10 and
also comparing decimal numbers, item 3a were per-
formed poorly as expected by this group of respon-
dents. These items were much more poorly done by
the upper primary students. This means that those
misconceptions are not correctly even though they
progressed to the higher grade level. These results
may also mean that PNG teacher college students still
lack basic mathematics skills.

8. Conclusion

This survey or sample mathematics test was
successfully conducted in the three upper primary
students and one teacher training college. The pri-
mary schools were fairly selected to conduct this
research, one urban primary school, one semi-urban
and one very rural primary school. There were also
fair participants from both gender from the 572 total
participants. The sample test consisted of items taken
from lower primary contents according to PNG math-
ematics syllabus.

From the results obtained the performance from
all the three participating primary school were about
the same. It was also observed that there were no
improvement when the data was analyzed by grade.
The grade 8 students’ performance make no differ-
ence compared top grade 7 and then Grade 6. Though
difference in grade levels, the level of understanding
and misconception on each items were the same. That

means that there is no clear level of inclination in
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mathematics content as grade level increases. Also
it can mean that students proceed to the next grade
level without concrete knowledge. With those miscon-
ception in their mind, understanding higher concepts
becomes much more difficult for them.

Furthermore, items on fractions with different
denominator were poorly done. The fractions content
Is taught from grade 3 onwards according to the
Lower primary syllabus in PNG mathematics educa-
tion. However, the results showed that grade 6, 7 and
8 students had a lot of misconception in solving these
items. It means that teaching and understanding of
fraction content is a big problem and needs to be im-
proved in PNG mathematics education.

Also in the content domain geometry it was dis-

covered that students could not distinguish between
angle size and length. They also had problem of recall-
ing the properties of triangles. This may be result of
effective teaching, not having essential text books to
support the teaching and learning and so on.
Under the analysis of first year teacher college per-
formance on this sample test, it was observed that
some items on geometry and number especially frac-
tions were unsatisfactorily performed by this level of
respondents. It is very critical that the probability of
circulating the misconception of basic mathematical
ideas from graduating teachers to students is at large.
If these teachers go into the classroom and teach,
they may pass their misconception to the students.

Hence, in order to improve quality of mathemat-
ics education in Papua New Guinea, it is essential to
consider the following recommendations.

Firstly, in order to generate good and content
the

through the Teacher Education Division must central-

qualified teachers, department of education
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ize selection for students entering teachers colleges.
That means the selection of the new intakes must be
done by a committee under TED. The GPA must be
raised and qualified students must have at least C or
higher grades in Mathematics subject.

Secondly, Papua New Guinea Education Institute
(PNGE]) as the premier in-service Institute and other
teachers colleges must run short term content based
training for the field teachers especially in the area of
Mathematics and Science

Thirdly, Subject specialist teachers must be as-
signed to teach upper primary classes. The system
of one teacher teaching all subjects must be stopped
immediately to improve the standard of mathemat-
ics learning. Teachers are forced to teach all subjects
even though they are poor in teaching the subject.
The consequence is that for subjects like mathematics
many of the content learning areas are skipped. The
results also confirmed no improvement in mathemat-
ics achievement even though grade level progressed
up.

And finally, the curriculum alignment done must
be clearly stated and spelt out to the teachers and
students so that appropriate content at each grade
is delivered to the students. To achieve coherence, a
curriculum program must build new ideas and skills
on earlier ones within lessons, from lesson to lesson,
from unit to unit, and from year to year, while avoid-
ing excessive repetition. As students construct and
develop new ideas and skills, the concepts and pro-

cesses they learn become richer and more complex.

It is about time that PNG needs to produce qual-
ity teachers. Without a good teacher and good cur-
riculum alignment which is very clear to the teachers
and students can raise the standard of mathematics
education.

The gateway to the future learning of mathemat-
ics depends on the type of curriculum we have and
quality of teachers we have in the primary sector of
the education system.

Therefore, for PNG to produce top quality stu-
dents and citizens who can participate in the modern
society, we need to immediately act on some of the
recommendation above to improve and raise our edu-
cations standard that is competent with the rest of
the world.
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An Analysis of Anxiety and Other Issues Faced
by Junior High School Students in Ghana
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Abstract: The purpose of this study is to research and analyze Ghanaian secondary
school students’ feeling and anxiety toward their school, family and friends, in
comparison with some aspects of Philippian students’ case. In the study, it was concluded
that 1) there confirmed correlation between the school avoidance feeling, and anxiety
about lessons and motivation to learn, 2) to raise students’ motivation, one of the issues
which should be considered is how to promote family’'s and teachers’ support toward
students, and 3) typical issues students feel and think are not only lack of money or
physical conditions of school, but also human relationship troubles such as beating or
insulting. There seems to be lack of discussions about these issues in post Education
for All (EFA) agenda. To assure the achievement of equity and quality in education,
it is also necessary to consider them and elaborate and implement educational policy
against them.

Keywords: Ghana, Philippines, school avoidance, motivation, anxiety, beating, insulting
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1. Introduction as research background

Ghanaian system of basic education consists of
the 6-year primary education and the 3-year junior
secondary education (Junior High School (JHS) in
Ghana). In 2011, the Net Enrollment Ratio (NER) of
primary education was 83% and that Survival Rate
to Last Grade was 72%. Compared with data in 1999,
the conditions in primary education have been drasti-
cally improved (UNESCO, 2014). On the other hand,
the Gross Enrollment Rate (GER) of secondary educa-
tion was still 59% in 2011, even though the indica-
tor increased 15%, compared with the data in 1999
(UNESCO, 2014). Especially at JHS level, the GER was
83% in 2011, which means its NER definitely would be
much less than the GER.

With respect to out-of-school children, its total
number and rate have been decreasing overtime
(from 2003 to 2008) not only at primary level but also

at JHS level. However, it was confirmed that, in par-
ticular at JHS level, the proportion of “dropout” among
3 sub-categories of the “out of school” increased from
27.8% in 2003 to 54.1% in 2008, whereas others such
as “expected to enter in future” and “expected never
to enter” were decreasing (UNICEF, 2012). Disparity
remains regarding the “out of school”. In other words,
the proportion of out-of-school children who live in
rural area is always higher than that of urban area,
meanwhile children at poor income level face much
more difficulty of commuting to school than at rich
income rural school (UNICEF, 2012).

In addition to dropout, there are other important
issues in Ghana. Urban students, at primary level,
were twice as likely as rural students to reach mini-
mum levels of English in 2011 in grade 3, and more
than three times as likely by grade 6 (UNESCO, 2014).
In other words, 77% of all grade 6 children are unable

to meet minimum requirements for reading and writ-
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ing in English (Rosekrans, Sherris & Chatry-Komarek,
2012). Besides, only around 7% of various types of
sexual violence were reported to the school manage-
ment committee, 2% of them to district education
offices and 14% to police. And gender gap in learning
also remains (e.g., Completion Rate difference in JHS
is around 10% in Kumasi) (Millennium Cities Initiative,
2010). In Ghana, Child migration, which implies that
typically children move from farming households in
northeastern region to rural and urban households in
central and southern region, persists as a core social
issues affecting school enrollment (Hasim, 2007). More-
over, although school counseling has been gradually
growing since 1976, there is still huge lack of counsel-
ors in schools and there is space of improvement in
terms of its quality (Hassane, 2011). This is also one of
the educational issues in Ghana.

As for Philippines, situation is relatively better
than that of Ghana. NER of junior high school level
is 85% for boys and 90% for girls, whereas NER of
primary education is 99% for boys and 97% for girls.
Rate of transition from primary to secondary educa-
tion is quite high, 98% (UNESCO, 2014). According to
statistics data of the National Statistics Office (2005),
dropout rate at secondary education increased from
9.1% (1998) to 13.1% (2003). Working / seeking a job
(30.5%), indifference to study (22.0%) and educational
cost (19.9%) are confirmed as the main reasons why
children do not commute to school. In primary edu-
cation, in contrast with Ghana, girls’ completion rate
tends to be 20% higher than that of boys among fami-
lies of lower income.

At worldwide level, Millennium Development
Goals (MDGs) and Education for All (EFA) are ap-
proaching very close to deadline (year 2015). In Ghana,
MDGs and EFA are also one of the most important
goals the government attempts to accomplish, how-
ever, as the evidences mentioned above, it would
be difficult to materialize it. In international society,
mainly conferences or meetings coordinated United
Nations (UN) and UNESCO, new indicators or goals as
post MDGs or EF A are under discussion. Even though
they have not been decided or agreed yet among par-
ticipant countries and organizations, several sugges-
tions can be referred to in some ways. For example,
UNESCO issued an initial draft for discussion on
post-2015 education goals (UNESCO, 2013). This draft
defines as overall goal, to ensure that by 2030, every
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child has an equal opportunity to learn the basics, in
other words, to read and write with understanding,
and to do basic mathematics (UNESCO, 2013).

To ensure equity and quality in education as the
draft indicates, the countries and organizations are
currently discussing how to increase funds, materi-
als and human resources or develop school manage-
ment system and training based on subject teaching.
However, there are spaces ignored to discuss, such
as, human relationship issues among children, family,
teachers, and their friends (Sabates, Hossain & Lewin,
2013; Tsujita, 2013), even more, students’ mental con-
ditions or opinions in educational sector of developing
countries (Ishizaka, 2013). In other words, there is lack
of considering how to guide children to create good
relationships with others or deal with and care of
children’s mentality in school. This could be one of the
most important “extra” conditions to alleviate issues
in school (Ishizaka, 2013) (refer to Diagram 1).

It is assumed that Ghana also faces the similar
issues mentioned above such as human relationship
and students’ mental conditions, since there confirmed
at basic education level, higher rate of dropout, lower
English proficiency, sexual violence in school and so
on. In addition, the equity and quality in education as
the draft indicates can be a part of the most important
goals the Ghanaian government needs to accomplish
after 2015 as well. However, in Ghana, there was short
of previous researches that tried to analyze students’
thought with respect to school, study and family, their
mental conditions, and relationship among them.

Therefore, considering the issues discussed
above, this study aims, firstly, to analyze what JHS
students in Ghana think and feel about their circum-
stances, such as school, teacher, family and friends,
and secondly attempts to identify factors which would
affect their motivation of studying and attending les-
sons. In order to achieve the research purpose, as a
mixed method research, the psychometric scales and
open-ended questions described below were employed
to sampled JHS students. To clarify Ghanaian case’s
features and extract its educational policy concerns,
Philippian case was also referred to, since Philippines’
educational condition is relatively better than Ghana-
lan one in terms of enrolment and gender parity. The
plural cases, Ghana and Philippines would be helpful
to illustrate the issues mentioned above and to ana-
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Diagram 1: Relationship between Discussion about Post 2015 and That of This Study

lyze whether difference in educational conditions such
as enrolment and gender parity, and other types of
conditions, could affect results of psychometric scales.

2. Theoretical framework for applying psychometric
scaling

Based on previous studies, Total of 6 psychomet-
ric scales are used in this study:

® “School Avoidance Feeling Scale (SAFS)”

® “Achievement Goal Tendency Scale (AGTS)”

@ “Stress Response Scale (SRS)”

® “Trust-in-Parents Scale (TPS)”

@ “Self-Usefulness Scale (SUS)”

® “English Language Classroom Anxiety Scale

(ELCAYS)".

“School Avoidance Feeling Scale (SAFS)” is to
understand to what extent students feel like to avoid
school (drop out) and which component of school, such
as school life, study (lesson), human relationship af-
fect more their feeling. “Achievement Goal Tendency
Scale (AGTS)” deals with motivation of learning and
help to understand which component of motivation,
such as joy of learning (learning goal), improvement of
academic record (performance goal) influences more
over students’ learning. “Stress Response Scale (SRS)”
can treat students’ general mental condition. Through
“Trust-in-Parents Scale (TPS)” it is to measure how
much students trust in their mother and father. “Self-
Usefulness Scale (SUS)” is elaborated to measure
feeling that he or she perceives himself or herself as
worthy existence in relation with others or inside of
a group. “English Language Classroom Anxiety Scale

(ELCAS)” is used for analyzing factors of anxiety for
English language lesson, such as low proficiency of
English, others’ evaluation on their English and fear of
speaking English. Statistically analyzing these scales’
scores, it is possible to detect any correlations among
scales and difference among various groups defined
in the study. Here each scale’s rationale will be de-
scribed one by one.

According to Yoshida and Yamashita (1987),
there is a perception gap on learning motivation be-
tween students and teachers, and if it is the case, the
teachers may misunderstand that certain stimulant
pedagogical actions doesn't influence the students’
learning motivation, or vice versa, disturbing factors
doesn’t affect it. Therefore, it is also indispensable to
understand the teachers’ perception on the students’
learning motivation, including its positive and nega-
tive factors such as support and disturbance (anxiety)
toward learning.

With respect to the school avoidance, many
scholars developed their own psychometric scale
to estimate it. Particularly in the Japanese society
of the educational psychology, this issue, along with
serious phenomena such as mental illness, extreme
reclusiveness (the so-called “Hikikomori” in Japanese)
and cruel violence, has been dealt with as one of the
most crucial controversies in the education sector.
At first time, the term “School Avoidance Feeling”
emerged when Morita (1991) published his study on
students who used to truant or are in a similar situa-
tion. Morita (1991) defined that the “School Avoidance
Feeling” was the students’ sentiment of feeling like
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not going to school, regardless of how many days a
student actually fails to go to school.

The “School Avoidance Feeling Scale (SAFS)’
has been developing in Japan in an original way that
the poverty is not necessarily considered as the core
cause of the school avoidance. Rather, 1) the students’
mental condition such as self-esteem, self-disgust and
depression, 2) the relationship (social support) be-
tween the students and stakeholders such as friends,
teachers, family and community and 3) the impression
or thought about school and lesson have been taken
into account as main objects of study (Watanabe and
Koishi, 2000; Satoh and Saito, 2001; Tomoshige and
Ogura, 2001; Kaneko et al, 2003; Nakashima and Hara,
2009; Suzuki et al, 2011). Apart from the discussion
on the validity of this rationale, at least, it is assumed
that the “School Avoidance Feeling Scale” in Japan
could enrich its variety for searching the students’
mental condition, human relationships and school and
lesson matters.

One of the most frequently used SAFS among
psychologists in Japan is the model of Watanabe and
Koishi (2000). Firstly, they elaborated the SAFS, cit-
ing and modifying 34 scale items which estimate the
perception toward school life (Kuze et al, 1985) and
truant tendency (Haraoka, 1972). Using the 34 scale
items, a factor analysis was conducted (N=354, prin-
cipal factor analysis & varimax rotation). Ultimately,
28 items remained after removing items, whose factor
loading was 0.40 or less than 040 for 1 factor, or, was
more than 040 for more than 1 factor. Out of these
28 items, 26 items (as the whole scale: a '=0.89) were
categorized into three factors: the “School Rebellion
Tendency Factor (SRTF) (a =0.87)", “Friendship Isola-
tion Tendency Factor (FITF) (a =0.84)", “Attendance
Disgust Tendency Factor (ADTF) (a =0.81)".

Dweck (1989) distinguished two classes of goal to
study, that is to say, i) learning goals in which individu-
als try to improve their competence or to comprehend
or grasp something new, and ii) performance goals in
which individuals want to gain others’ favorable reac-
tions or to avoid their negative reactions with respect
to their performance or competence. It is confirmed
that those who tend to hold learning goals are re-

silient enough to stand helpless situation, keep their
motivation and at last achieve improvement in learn-
ing, whereas those who attempt to hold performance
goals, in particular, to avoid negative judgment, cannot
stand helpless situation, lose their interest in learning
and ultimately worsen their achievement (Dweck &
Bempechat, 1983; Dweck & Leggett, 1988; Church,
Elliot & Gable, 2001; Middleton & Midgley, 1997; Wolt-
ers, 2004). Based on this definition, Hayamizu, Ito and
Yoshizaki (1989) developed a scale, by which students’
motivation to study is measured, “Achievement Goal
Tendency Scale (AGTS)?. Before developing AGTS,
there were not enough scales to measure students’
tendency of reason why they study. In other words,
the previous researches considered that the reason
or motivation to study depended only on situations,
it was not formed beforehand. However, Hayamizu,
Ito and Yoshizaki (1989) assumed that in some ways,
students by themselves form their own achievement
goal tendencies in studying.

Hayamizu, Ito and Yoshizaki (1989) elaborated
the AGTS, utilizing 26 scale items which estimate the
students’ tendency of motivation or reason to study.
Factor analysis was conducted (N=251, principal fac-
tor analysis & varimax rotation). Ultimately, 20 items
remained after removing items, whose factor loading
was not more than 0.50. The remaining 20 items were
categorized into three factors: the “Learning Goal
Tendency (LGT) (a =0.87)", which corresponds to the
first goal of Dweck (1989), “Performance Goal Ten-
dency A (praise) (PGTA) (a =0.76)", which represent
others’ positive evaluation or recognition as a goal,
which means one part, “Performance Goal Tendency
B (score seeking) (PGTB) (a =0.53)", which implies im-
provement of score or passing exam as a goal. Second
and third factors of AGTS coincide with the second
goal of Dweck (1989).

In school, there are many things confirmed as
stress factors, e.g., human relationship with teachers
and friends, presentations in lesson, academic per-
formance and record and so on (Nagane, 1991). To
understand well each students’ mental conditions, it
is meaningful to apply a scale to measure stress or
depression. Self Rating Depression Scale (SDS), Beck

' This is Cronbach’s alpha reliability coefficient.

? For aligning the form of each scale applied in this study, the author called Hayamizu, Ito and Yoshizaki (1989)'s scale,

“Achievement Goal Tendency Scale (AGTS)”
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Depression Inventory (BDI), Manifest Anxiety Scale
(MAS), Cornell Medical Index (CMI), Psychological
Stress Response Scale (PSRS) are good scales, but not
suitable for children or students (Okayasu, Shimada &
Sakano, 1992).

Thus, Okayasu, Shimada & Sakano (1992) devel-
oped a scale for junior high school students who are
much likely to suffer stress in school due to their ado-
lescence, “Stress Response Scale (SRS)”. For explor-
atory factor analysis, SRS consisted of 1) 45 items out
of 68 made by PSRS (Niina et al., 1990) and ii) 23 items
made by Kyudai Medical Index (KMI) (Kawano &
Ago, 1990). The factor analysis was conducted (N=670
(602 are valid), principal factor analysis & varimax
rotation). Ultimately, 46 items remained after remov-
ing items, whose eigenvalue was less than 1. The re-
maining 46 items were categorized into four factors:
the “Irritated-Angry Affect IAA) (a =0.90)", “Physical
Response (PR) (a =0.90)", “Depressive-Anxious Affect
(DAA) (a=084)" and “Cognition-Thought of Helpless-
ness (CTH) (a =0.87)". In this study, 16 out of 46 items
are chosen due to its efficient application in school,
according to the scale creators’ definition.

According to Erikson (1963), individuals’ psy-
chological functioning throughout their life-span is
influenced by their ability to constitute basic trust
with the significant others who care for them. He also
defined that this basic trust means that he or she
can trust others and feel it confident that he or she
has the ability to form a relationship with them. With
respect to the important psychological functioning,
trusting relationships and individuals’ sense of trust
in the relationships works, such as promoting recipro-
cal cooperation in interpersonal exchanges (Deutsch,
1958, 1960; Rapaport and Orwant, 1962; Sakai, 2005). In
particular, relationship between children and parents
is one of the most important psychological factors
which affect their school life and learning motivation.
Sakai et al (2002) concluded that 1) children who have
a good relationship of mutual trust with their parents
were well-adjusted to school and vice versa, and ii) for
those who don’'t have a good relationship of mutual
trust, narrower extent to which they trusted their
best friend affect more their tendency to be malad-
justed in school.

“Trust-in-Parents Scale (TPS)” was developed
by Sakai (2005) to measure to what extent children
trust in their parents. TPS consists of two parts: TPS
for mothers and TPS for fathers. Each of them has
the same 8 items developed through factor analysis
(N=639, principal component analysis). The 8 items
were categorized into one factor and their reliability
coefficient a fluctuated between 0.85 and 0.89.

“Self-Esteem” and “Self-Efficacy” have been
frequently used to discuss about linkage between
students’ mental condition, or motivation and their
behavior and performance in school. There are many
definitions of “Self-Esteem”. In thel960s, Rosenberg
(1965) considered self-esteem as a personal worth or
worthiness and Branden (1969) defined self-esteem as
the experience of being competent to cope with the
basic challenges of life and being worthy of happiness.
Self-Efficacy is the psychological concept Bandura
(1977) originally developed. It can be defined as the ex-
tent or strength of one’s belief in one’'s own ability to
complete tasks and reach goals and it was confirmed
that Self-Efficacy could affect every area of human
endeavor (Ormrod, 2006).

Even though “Self-Esteem” and “Self-Efficacy” are
frequently employed for educational research and its
usefulness is widely confirmed. However, both of them
are not so relevant to linkage or interaction between
oneself and others to affirm oneself’s worthiness. On
the other hand, “Self-Usefulness” was a psychological
concept originally developed by Taki (2005) in order
to measure to what extent students feel their worthi-
ness and satisfaction through interacting or exchang-
ing with others. Taki (2005) argues that contemporary
mental issues students face are so complicated, in
particular, relationship among students, teachers and
parents is one of the most indispensable to analyze
and measure.

“Self-Usefulness Scale (SUS)” has been constituted
by several researchers. SUS made by Tochigi Prefec-
tural General Education Center (2013)°, was defined
as a scale to measure feeling that he or she perceives
himself or herself as worthy existence in relation with
others or inside of a group. In other words, it is as-
sumed in SUS that children behave to contribute to
others, such as family members, friends and teachers

% When SUS was elaborated, Tochigi Prefectural General Education Center was academically supported by Shigeo Sakurai who

is professor of Tsukuba University.
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(“Contribution”), he or she will be recognized or ap-
preciated by them (“Recognition”), then, can grow to
achieve a presence (“Significance of Existence”), and
at last as a result can improve relationship with oth-
ers (“Relationship”).

In order for exploratory factor analysis, SUS
consisted of 33 items made by Prefectural General
Education Center (2013). The factor analysis was con-
ducted (N=3395 (3357 are valid) in total 36 schools
(from grade 4 of primary school level to grade 3 of
high school level), principal component analysis &
promax rotation). Ultimately, 30 items (as the whole
scale: a=0.954) remained after removing irrelevant
items. The remaining 30 items were categorized into
four factors: the “Contribution”, “Recognition”, “Signifi-
cance of Existence™ and “Relationship” (a =0.875).

When students’ anxiety or awareness in school
are considered as issues, we can't ignore anxiety to-
ward lessons or learning in classroom. In developing
countries, mastering official language (typically Eng-
lish, French or Portuguese in African Continent) other
than mother tongue is one of the most difficult chal-
lenges in educational sector. Needless to say, learn-
ing mother tongue and facilitating students to learn
gradually from mother tongue to official language is
crucial challenge (Rosekrans, Sherris & Chatry-Kom-
arek, 2012). Mainly in US and Canada, “Foreign Lan-
guage Anxiety (FLA)” was measured and analyzed by
many researchers and it tends to be concluded that
FLA could affect students’ academic achievement in
learning foreign language (Horwitz, 1986; Maclntyre
& Gardner, 1989, 1991; Aida, 1994).

However, these researches mostly focused on
cases of French or Spanish language learners in
English-speaking countries. In short, they are about
anxiety when learning foreign language of similar
structure or alphabets mother tongue holds. On the
other hand, to understand to what extent students
feel anxiety toward English language lesson in Japan,
where mother tongue (Japanese) is totally distinct
from English, Kondo & Yang (2003) made “English
Language Classroom Anxiety Scale (ELCAS)”. To con-

struct ELCAS, preliminary qualitative research was
conducted, employing 90 items of foreign language
anxiety scales (Ely, 1986; Gardner, 1985; Horwitz et
al, 1986; Maclntyre & Gardner, 1994; Young, 1990)
and 317 items of open-ended answer from Japanese
students, and at the end 38 items were selected.

Secondarily, through exploratory factor analysis,
out of the 38 items, 18 items, whose eigenvalue was
not less than 1, whose factor loading was not less
than 040 for 1 factor, and whose difference in factor
loading among factors is not less than 0.10, remained
(N=213, principal factor analysis & promax rotation).
The remaining 18 items (as the whole scale: a =0.92)
were categorized into three factors: “Low Proficiency
in English (LPE) (a =0.85)", which means anxiety
about whether he or she will be able to keep up with
lessons, “Evaluation from Classmates (EC) (a =0.77)",
which is anxiety that other students might think I am
poor at English, “Speaking Activities (SA) (a =0.71)",
which implies feeling nervous when he or she speak
English in lesson. In this study, 31 out of 38 items
made through preliminary research of Kondo & Yang
(2003) were employed after reviewing their contextu-
alization with a Ghanaian teachers college.

This decision required the author to conduct an
exploratory factor analysis on ELCAS, whereas the
rest of scales are directly applied for confirmatory
factor analysis after reviewing its contextualization
and modifying only each item’s sentence by means of
consulting with the Ghanaian teachers college and a
faculty of Education of Philippian university®.

3. Research methods and objects

As a mixed method research, both of quantitative
and qualitative methods are applied in this study in
order to research whether there is any relationship
or tendency among what junior high school students
feel and think. That is to say, a questionnaire survey
with 6 psychometric scales based on the five ordered
response levels and open-ended questions were con-
ducted in two (1 rural (N=290) and 1 urban (N=117))

5

The reliability coefficient a of the “Contribution”, “Recognition” and “Significance of Existence” as a whole is 0.946.
Out of 6 scales, 5 (SAFS, AGTS, SRS, TPS and ELCAS) were employed for Ghanaian case, whereas 3 (SAFS, AGTS and SUS)

were applied for Philippian case due to feasibility and limitation of research.

In this study, “rural” means located outside of large towns, or far from them. The term “urban” is used as an antonym of “rural’

in this study. Therefore, I chose as sample a rural school outside of the urban area of the City A and an urban school, though
inside but at the outskirts. It takes about 30 minutes by car from the City’s urban area to the chosen rural school.
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junior high schools in a local city A, Ghana®, and four
(I public (N=212), 1 private (N=220) and 2 national
(N=189, 252)) secondary schools in a local city B, Phil-
ippines. The proportion of sex is distinct between the
two countries, ie., 50.1% for girls and 49.9% for boys
in Ghana, and 61.35% for girls and 38.65% for boys in
Philippines. This is because of difference of sex distri-
bution in enrolment, not due to bias of research.

The City A is one of the largest cities in Ghana.
The City B is a second city in a province, Philippines.
Both of them can be categorized with middle or

relatively better rank in terms of income and security
among all cities of each country. The author of this
study visited the City A from February 11 to 15, 2012
and the City B from November 18 to 22, 2013. As
procedure of questionnaire survey, the author and his
research assistants directly controlled answering pro-
cess of students, such as guiding how to answer, time
keeping and prevention of copying others’ answer.

For the questionnaire survey, this study applied
in total the following 6 psychometric scales as Table
1 shows:

Table 1: Psychometric Scales Applied in the Study and its Reliability Coefficient (Cronbach’s alpha)

Scale Ghana Philippines
School Avoidance Feeling Scale (SAFS) V3:a = 0.700 V]a= 0811
Achievement Goal Tendency Scale (AGTS) V3Ia=0723 VI a = 0.806
Stress Response Scale (SRS) V3] a = 0840 ]
Trust-in-Parents Scale (TPS) (mothers / fathers) V1] a = 0807, 0.891 [l
English Language Classroom Anxiety Scale (ELCAS) V1 a = 0.850 ]
Self-Usefulness Scale (SUS) [] VIa= 0922

Only ELCAS required to conduct an exploratory
factor analysis (principal factor analysis & promax
rotation) due to reduction of item numbers from 38
to 31 for its contextualization to Ghana. As a result,
24 items, whose factor loading is not less than 3.5,
remained. ELCAS in this study is comprised of three
factors: “Evaluation-from-Others Factor (EOF)”, “Low-
Proficiency-in-English Factor (LPEF)” and “Speaking
Activities Factor (SAF)". Correlation Analysis (Spear-
man’s rho) was applied to detect any relationship
among the total scores of each scale and their factor.

As basic and descriptive data, this study collected
through the questionnaire such as school name, sex,
grade with whom he or she lives and consults when
facing problems, and so on. Based on them, Compari-
son between or among groups of nominal scale was
implemented for mean value of total score in each
scale and their factor, employing nonparametric t
tests: Mann-Whitney U Test and Kruskal-Wallis Test.

Ultimately, four open-ended questions employed
for the questionnaire survey in Ghana were inquired
to students about their opinions and feelings about
anxiety toward family, school, future and friends.
This is because open-ended questions are expected to
reach deeply students’ mentality and offer supportive
information about issues measured by psychometric

scales. After transcribing all answers, key word

analysis (extraction) was conducted. As a result, there
categorized 4 types for family, 7 for school, 5 for fu-
ture and 8 for friends. For these categorized answers
were shown below as descriptive statistics data.

4. Findings and analysis

1) Correlation among the applied scales

As for Ghana, the 5 scales were applied and
the results of correlation analysis is summarized as
Diagram 2 shows. With respect to School Avoidance
Feeling Scale (SAFS), there confirmed significant cor-
relations with Stress Response Scale (SRS) ( p =0.453),
Achievement Goal Tendency Scale (AGTS) ( p =0.335),
English Language Classroom Anxiety Scale (ELCAS)
(p=0.246). At the same time, ELCAS and SRS are
correlated (p =0.294), meanwhile AGTS and Trust-
in-Parents Scale (TPS) are too (p =0.304). In short,
when JHS students feel more stress, they also feel
like to avoid school, and when their motivation to
learn (AGTYS) is low, they also feel like to avoid school.
As described above, the correlation between ELCAS
and SAFS are relatively weak. That reason seems to
be that English Language is just one of the subjects
learned in school, and anxiety about English language
might affect partially students’” motivation to go to

school. It is additional evidence that although it was
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low, but, correlation between Mathematics Anxiety
Scale (MAS) and SAFS was also confirmed in Fijian
high school students’ case (Ishizaka, 2013). Regarding

to the correlation between AGTS and TPS, it can be
said that as much as JHS students trust in their par-
ents, they have higher motivation to learn.

Simple Path Diagram
(Correlation among the applied scales)

0=0.294**

p=0.246**

0=0.453**

p=0.335%*

p=0.304**

** Correlationis
significant at the 0.01
level (2-tailed).

Diagram 2: Correlation among the Applied Scales in Ghana

On the other hand, as to Philippines, all the three
applied scales are found to be correlated (refer to Dia-
gram 3). In particular, correlation coefficient between
Self-Usefulness Scale (SUS) and Achievement Goal
Tendency Scale (AGTYS) is relatively high ( p =0.456).
If students are much satisfied in terms of human
relationship with others and their worthiness in it,
their motivation is also higher, and vice versa. School
Avoidance Feeling Scale (SAFS) is also correlated

with SUS (p =0.346). If they have good relationship
with others and feel well doing something for others,
they do not feel like to avoid school. This relationship
is not only about friends and teachers in school, but
also about family members. As well as Ghanaian case,
correlation between AGTS and SAFS was confirmed
in Philippian one ( p =0.278). Therefore, the correlation
between AGTS and SAFS is a possibly transnational
feature in students’ mental condition.

Correlation among the Scales

Self-

Usefulness

(Spearman’ s rho)

School
Avoidance

Feeling

[s*. Correlation is significant at the 0.01 level (2-tailed). |

Diagram 3: Correlation among the Applied Scales in Philippines

With respect to correlation among factors of the
applied scales (refer to Table 2), in both countries,
School Rebellion Tendency Factor (SRTF) tends to
be correlated with Learning Goal Tendency (LGT),
whereas Performance Goal Tendency A (PGTA:
praise) does not show any significant correlation with
all the factors of SAFS. This implies that the learning
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goal and score seeking can contribute to alleviation of
the school avoidance feeling and vice versa, and more-
over, the praise is not so relevant goal to be promoted
for alleviating the school avoidance feeling. Only for
Philippian case, Friendship Isolation Tendency Fac-
tor (FITF) should be contemplated for bettering the
achievement goal tendency.
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Table 2: School Avoidance Feeling Scale (SAFS) & Achievement Goal Tendency Scale (AGTS)

School Avoidance Feeling Scale (SAFS)

Spearman's Count School Friendship Attendance
rho v Rebellion Isolation Disgust
7 Ghana 0.397** 0.122 0.283**
'_
g Learning Goal
2 Philippines
a
)
5 Performance Ghana 0.186 -0.012 0.137
el
S Goal A
[ .
r_ou appreciation | phjlippines 0.032 -0.053* -0.068*
Q
5
e Performance Ghana 0.398** 0.007 0.319**
(]
3 Goal B
S |Score Seeking| philippines 0.349%* 0.178**

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Regarding to Ghanaian case, only Evaluation-
from-Others Factor (EOF), one of the English Lan-
guage Classroom Anxiety Scale (ELCAS)'s factors,
is relevant for (correlated with) School Avoidance
Feeling Scale (SAFS), in particular, its two factors,
School Rebellion Tendency Factor (SRTF) (p =0.261)
and Attendance Disgust Tendency Factor (ADTF)
(p =0.349). This implies that how others evaluate his
or her performance in English language lessons can
be a relatively stronger stimulant to the school avoid-

ance feeling, and vice versa.

2) Comparison between and among groups of nominal
scale

Compared all the scales’ total score between

the rural and urban schools in the City A, Ghana,

significant difference was confirmed (refer to Table
3). This may imply in general that urban schools can
offer better educational environment to students than
rural schools in terms of their mental conditions and
motivation to learn. However, in order for deciding
on this hypothesis, it is still necessary to increase
number of sample schools, due to the small number
of them in this study. In Philippian case, if compared
between school types (public, private and national), it
was confirmed that there is a significant difference
in total score of all the three scales between public
school and others (all p-values are around 0.01). This
could be because in general public schools are where
more students of lower income family gather than
private or national schools.

On the other hand, in Ghana if students usually

Table 3: Difference between Rural and Urban Schools

Mann-Whitney U Test between Rural and Urban Schools

School Avoidance
Feeling Scale

2 Stress Response Scale

Achievement Goal
Tendency Scale

4 |Trust-in-Parents Scale

English Language
5 | Classroom Anxiety
Scale

Scale Meaning

Asymptotic significances are displayed. The significance level is .05.

Sig. Decision

Reject the null

-000 hypothesis.

Reject the null

00 hypothesis.

w

Reject the null
hypothesis.

Reject the null

032 hypothesis.

Reject the null

00 hypothesis.
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consult with their mother when facing problems, they
tend to hold lower school avoidance feeling and show
less stress than those who do not do it (p-values
with respect to SAFS and SRS are 0.002 and 0.014
respectively). In addition, whether students consult
with teachers is so relevant to SAFS and Learning
Goal Tendency (LGT) in Ghana (p-values are 0.003
and 0.020 respectively). In short, mother is the most
important member of family and teachers are also
key characters to influence over students’ motivation
to learn and feelings to avoid school.

In Philippines, mothers are also relevant to stu-
dents’ mental conditions and motivation. Students
who live with mother show significantly lower scores
of SAFS than those who do not live with her (its p-
value is 0.023). However, in addition to that, Philip-
pian students who live with father, show significantly
lower score of the School Rebellion Tendency Fac-
tor (SRTF) than those who do not live with him (its
p-value is 0.003). And if they live with brothers or
sisters, they show more positive attitude (p-values are
around 0.01) in terms of Attendance Disgust Tenden-
cy Factor (ADTF), LGT, Performance Goal Tendency
B (score seeking) and Relationship of Self-Usefulness
Scale (SUS). In other words, students’ brothers or
sisters can play a role model in their school life. The
difference of family members’ role between Ghana
and Philippines was possibly caused by the difference
of family’s unity or consolidation between them. In
Ghana, there seems to be more cases that students
don't live with their parents, but with their relatives.

Regarding to the difference of motivation to
study between boys and girls in Philippines, girls
tend to study for getting good test score or bettering

Graph 1: Category of Anxiety in Family

anxiety in family

M nothing

Miack of money

o relationship
trouble in family

Mothers
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their career (p-value for Performance Goal Tendency
B (PGTB) is 0.050) and show lower school avoidance
feeling than boys (p-value for SAFS is 0.000), whereas
boys seem to enjoy learning itself more than girls do
(p-value for LGT is 0.037). This would be caused by
the social fact that women in Philippines show their
presence in labor market and they in some ways may
influence their daughters’ consciousness. On the other
hand, there does not confirm any difference in the
applied scales between boys and girls in Ghana. This
is a contrast situation between the two countries.

3) Categorized anxiety of JHS students in Ghana

Regarding students’ answers about anxiety in fam-
ily, concerns students face are not only lack of money
(35.98%), but also relationship trouble with family
members (33.60%), mainly with parents (refer to Graph
1). With respect to anxiety in school (refer to Graph
2), physical and non-physical violence such as “beating
(15.96%)" and “insulting (9.04%)” and human relationship
trouble (4.52%) also occupy a large part of students’
concerns except for physical condition of school, such
as facility trouble (18.62%) and fee trouble (11.70%).

Other than study (8.97%), large part of students’
anxiety about their friends lies in relationship trouble,
such as insulting (19.84%), having no friends (7.88%),
gossiping (5.43%). Troubles related to any kind of
delinquencies or crimes (14.40%) are also one of the
Important issues students face (refer to Graph 3). As
to the last open-ended question, anxiety about stu-
dents’ future (refer to Graph 4), whether they can get
a good occupation or not (21.11%), and whether they
can complete school or not (11.94%) are relevant other
than lack of money (8.06%).

Graph 2: Category of Anxiety in School

anxiety in school

M nothing
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[fee trouble
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Graph 3: Category of Anxiety toward Friends

anxiety with friends
M nothing
[ cheating
insulting
(teasing)
Mno friends
[gossiping
troubles
(crimes)

To put it another way, lack of money or physical
conditions of school is not necessarily a singular anxi-
ety for students, rather, it was confirmed that human
relationship troubles, beating or insulting showed its
crucial presence among concerns they described.

5. General conclusions

Firstly, there confirmed correlation between the
school avoidance feeling, and anxiety about lessons and
motivation to learn, in other words, improvement of
lesson in terms of praising fairly students in place of
making them anxious, and raising their motivation is
a crucial issue for alleviating school avoidance feeling.

To raise students’ motivation, one of the issues
which should be considered is how to promote fam-
ily’'s support toward their children. In Philippines,
there seems to be more support than in Ghana.
This is because significant difference of the applied
scales between students who live with mother, fa-
ther, brothers and sisters, and those who do not live
with them, was confirmed in Philippines, meanwhile
in Ghana it was confirmed only about mother, with
whom students consult. Moreover, from viewpoints of
educational policy, it is indispensable to consider how
to stimulate teachers’ support toward students, since
in Ghana teacher can influence significantly students’
motivation.

According to open-ended questions, it was con-
firmed that typical issues students feel and think
are not only lack of money or physical conditions of
school, but also human relationship troubles such as
beating or insulting. There seems to be lack of discus-

sions about these issues in post 2015. To assure the

Graph 4: Category of Anxiety about future

anxiety in future

Mnothing
Miack of money
Doccupation

.school
completion
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achievement of equity and quality in education, it is
also necessary to consider them and elaborate and
implement educational policy against them.

For enriching and deepening the study, additional
research is required. For example, it is worth ana-
lyzing to what extent beating and insulting in fam-
ily or school affect students’ mental and educational
conditions. To do that, more mixed method research
should be contemplated. As a quantitative research, it
1s possible to propose a questionnaire survey on beat-
ing and insulting, applying any psychometric scales.
Regarding to qualitative research, it is worth taking
into account interviews toward students and other
stakeholders.
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Practicing an Experiment of “Magnets and Electromagnets”
in Lao People’s Democratic Republic
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Naruto University of Education
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2 Experiment on Magnets
Q2(main question)sL. NEERYR-TLE1-LRERES RS2
What will happen
if I cut N pole?

e LS S
Step 3 Experiment Demonstration
Time

Please check the Rubber magnet
N is red sticker ’ -
S is blue sticker .
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Step2 Prediction
I Student prediction J
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Step4 Result and Discussion
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| Test results before and after teaching a class |

O Select from A—D that apply under the given conditions

Bannn, ©
Q1 : Awave form of a high sound in a loud sound? D

Q2 : Awave form of a low sound in a loud sound? B
Q3 : Awave form of a high sound in a small sound? A

Q4 : Awave form of a low sound in a small sound? C @% ®%%%
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