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Abstract

This research aims to clarify current ECEC circumstances in Japan and South
Africa. And we also analyzed the data of interviews to Japanese new preschool teachers
by GTA (Grounded Theory Approach). We study Japanese new preschool teachers’
identity from viewpoints of Japan and South Africa. When we discuss from Japan, we
want to refer South African circumstance.

In the Japanese system of early childhood education, there are three main but
different types of facilities: nursery school, kindergarten, and center for early childhood
education and care. And there are alternative types of ECEC services with public
financial aid, such as taking care of infants at her home. Preschool teachers are trained
at four-year colleges and universities, and at two year colleges.

Since South Africa has just launched the Policy on Minimum Requirements for
Programmes Leading to Qualifications in Higher Education for ECEC Educators- PLMRP
(2017), the findings in the study has enhanced the programme development for the new
BEd (Bachelor of Education) (ECEC).

As conclusion of analyzing of GTA, we made it clear that forging the identity of new
teachers of early childhood education in Japan happens through cooperation with other
teachers on actual jobs. They hold a positive image of preschool teachers and the
motivation behind developing young children, but view the role of teacher as difficult.
Forearmed is forewarned, and if these four competencies which were noted as gaps in
the professional identity of Japanese ECEC teachers are used to scaffold the ITE
programmes in South Africa, quality will be enhanced in not only the professional identity
but the personal identity of young teachers. There are significant differences between the
contexts of preschools in South Africa and Japan. However, we believe that analyzing
different situations clarifies the essentiality of ECEC professional identity development.

Key words : Early Childhood Education, professional identity of preschool teachers in
Japan and South Africa
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1. Introduction

1.1 Understanding the issues
According to an OECD report, the “Starting
Strong”! is important in maintaining the quality of
ECEC (Early Childhood Education and Care) at a high
level all over the world. Dr. Heckman's research in
the United States, makes it clear that high quality
ECEC wields a significant impact on children’s future
lives. The importance of ECEC has been on the rise
all over the world. High quality ECEC is comprised
of multiple factors, for example educational ideals,
curriculum, teaching strategies, teaching environment,
etc. Preschool teacher is expected to hold a key role
at ECEC centers. Preschool teachers must have a
high degree of professional knowledge and skill. But
how do they develop their identities as professionals?
In Japan and South Africa, there is a problem that
new preschool teachers leave their jobs after 1-3 years
when they begin to work. Although many students
want to become preschool teachers and obtain
certificates, some of them are unable to continue in
their jobs when they actually become teachers. Some
research has been done regarding preschool teachers’
professional identity. For example, Takahama (2000)
examined how preschool teachers become expert
in comprehending and solving problems. Kousokabe
(2016)" describes the relationship between the
preschool teacher’s identity and the actual community
of ECEC. Still, the process of the original formulation
of the preschool teacher’s identity remains unclear.
We must think about international perspectives
when we consider ECEC. Of course there exists
diversity between various countries, with regard
to culture, history, language, politics, and so on. In
discussing ECEC, we have to pay attention to both
commonalities and differences in various countries.
This research aims to clarify current ECEC
circumstances in Japan and South Africa. And we
analyze Japanese new preschool teachers’ identity

from viewpoints of Japan and South Africa. When we
discuss from Japan, we want to refer South African
circumstance. There are significant differences
between the contexts of preschools in South Africa
and Japan. However, we believe that analyzing
different situations clarifies the essentiality of ECEC

professional identity development.

1.2 Research approach

Firstly, we explain the situation of the ECEC
and preschool teachers in Japan and South Africa. We
analyze the curriculum of four-year colleges where
preschool teachers are educated in Japan and South
Africa.

We interviewed Japanese new preschool teachers
and made logs of them. We also analyzed the data
by GTA (Grounded Theory Approach). GTA is
appropriate for making hypotheses and theory
grounded in data gathered by researchers, rendering
it useful for analyzing data from interviews with new
preschool teachers. After representing the linkage
between each category diagrammatically, as shown in
Figure 1, we analyzed from the perspectives of both
Japan and South Africa.

2. ECEC and preschool teachers in Japan

2. 1 The system and educational policy of ECEC in
Japan

The comprehensive support system for children
and child-rearing started in April 2015, with the goal
of improving early childhood care and education, and
community child-rearing support in terms of both
quality and quantity as well as eliminating waitlists.

In the Japanese system of early -childhood
education, there are three main but different types
of facilities: hotkusho (nursery school), yochien
(kindergarten), and ninter kodomo-en (center for early
childhood education and care). Other than those, there
are various non-formal ECEC programs in Japan. In

" OECD, Starting Strong I — IV

" Heckman, James J., The Myth of Achievement Tests, University of Chicago Press, 2014, Y= —A X - ] - ~Nv < [HE

BOH O] FEERE L, 2015 4

i Yuko, Takahama, The Process of Becoming an Expert Preschool Teacher, The Japanese Journal of Developmental Psychology

FE LEEARRZE 11(3), 200—211, 2000 — 12

¥ Taku, Kousokabe, Transformation of Child Care Worker's Community in Self-Formation, Bulletin of Miyagi University of

Education =#EE RFALE 50, 171 -180, 2015

¥ Anselm Strauss, Juliet Corbin, Basics of qualitative research: techniques and procedures for developing grounded theory,

Thousand Oaks : Sage Publications, ¢1998
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addition, there are several community-based daycare
services for a small group of children aged zero to
two years, for example, family daycare, small-scale
daycare, workplace daycare, home-visiting daycare.

Kindergartens provide three years of care and
education for children from three years old to six years
old. Nursery schools and centers for early childhood
education and care accept infants from zero years
old to six years old. Kindergartens are the schools
that provide early childhood education to establish
a foundation for education provided at elementary
school and higher education. Nursery schools facilities
provide daycare to children whose parents/guardians
cannot look after their children at home because
of employment obligations, etc. Centers for early
childhood education and care are facilities that provide
integrated education and childcare services. These
facilities have the functions and characteristics of both
kindergartens and nursery centers and also provide
child-rearing support services for local communities*.

Kindergartens are regulated by the Kindergarten
Course of Study stipulated by the Ministry of
Education, Culture, Sports, Science and Technology.
According to guidelines, the fundamental aim of early
childhood care and education is to educate young
children through their environment. In this connection,
teachers must endeavor to construct a relationship
of trust with young children and to create a better
educational environment together with them"!,

To avoid a situation of one-way instruction and/or
interference from the kindergarten teacher, it is the
young children’s’ environment itself that generates
the dynamic and interactive relationship between the
kindergarten teacher and children. Through various
experiences based on their interests and desires,
children can develop their feelings, motivation, and
attitude.

2. 2 ECEC Teacher Training in Japan

Kindergarten teacher licensing is regulated by
the Ministry of Education, Culture, Sports, Science and
Technology. While nursery school teacher qualifications
are regulated by the Ministry of Health, Labor and
Welfare. Teacher of centers for early childhood
education and care must be certificated and hold
qualifications.

Preschool teachers (kindergarten teachers and
nursery school teachers) are trained at four-year
colleges and universities, and at two-year colleges.
These colleges are almost private colleges. The
Naruto University of Education plays as important
role as a National University. Preschool teachers who
graduated from Naruto University are expected to be
leaders in early childhood education in Japan.

Laws and regulations have established the
minimum number of credits that a person must acquire
in the teacher training courses at universities, graduate
schools, and junior colleges. Table 1 shows the basic
requirements and the minimum number of credits
needed to obtain a teaching certificate. Students study
professional knowledge and skill, such as pedagogy,
psychology, and welfare studies, through lectures
and practice. Active learning including role play, case
studies, and fieldwork, has recently been come to be
regarded as important in Japanese universities.

Teaching practice is very important for improving
teacher skills. Students of Naruto University of
Education participate in kindergarten teaching practice
for four days during the first year of the university,
two weeks at a nursery school in the second year, four
weeks at a kindergarten in the third year, and two
weeks at a nursery school on the fourth year.

The teaching practicum is as the compilation
of the material learned by prospective teachers.

Students reflect on themselves through their portfolio.

Table 1 Minimum Number of Credits to Obtain Kindergarten Teaching Certificate

T ¢ Minimum Number of Credits
ype O . X
Teachi . Curriculum and | Understanding . .
c ea_cﬁ mng Theory of Basics of Instruction and Counselling Teachhlng Teac_hmg
ertificate Teacher Pedagogy Method of Children Practice Practicum
Advanced 2 18 2
Type I 2 18 2
Type II 2 12 2

I Cabinet Office, Government of Japan 2016 The Comprehensive Support System for Children and Child-rearing Information Booklet.

"I The Ministry of Education, Culture, Sports, Science and Technology 2008 Course of Study for Kindergarten, Froebel-Kan.
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3. ECEC (GRADE R) and preschool teachers in
South Africa

3. 1 Background

After apartheid, there have been considerable
improvements in The Nationwide Audit of Early
Childhood Development (ECD) in South Africa. The
number of children in Grade R (R for Reception year)
has trebled and the quality has improved slightly.
Government expenditure on Grade R has increased
three-fold since 2008/2009. The number of ECD
center registered with the National Department of
Social Development has increased to 19,500 and there
are currently approximately 836,000 children in a
registered ECD center, of which 488,000 received the
ECD subsidy (Dlamini 2012). Many more children are
in unregistered ECD centres, and no recent survey of
ECD provision has been completed. We need to think
of strategies for improving the status and self-esteem
of ECD teachers, if we want to improve the quality of
children’s lives in South Africa. Given the critical goal
of ECD in combating poverty and inequality, ECD
must be an immediate priority for the South African
government. ECD has thus become a right of every
child in South Africa. Therefore, the importance of the
professional identity of an ECD teacher is emphasized
in this article.

3. 2 Rationale

A comparison between the teacher identity
formation in Japan and South Africa will enhance
the understanding of the contextualized and global
childhood and advance research regarding ECD
teachers. Research on the professional identity
formation of the Grade R teacher is examined in South
Africa in a time where Early Childhood Development
(ECD- birth to 9 years) is identified as a critical
imperative in the National Developmental Plan (www.
gov. za/sites/files/devplan_2).

With the dawn of democracy in 1994, South
Africa’s young children were the focus for the creation
of equal opportunities as guaranteed by Sections 28
and 29 of the Bill of Rights of the Constitution of
South Africa. Section 29 1(a) (1996). ECD Provisioning
in South Africa (Department of Education, 2001)
revealed the unfortunate state and inequalities
regarding many children. This gave birth to the
two important policies: Education White Paper 1 on
Education and Training (1995) and the Interim Policy

4

of Early Childhood Development (1996) that formed
the basis of the three- year National Reception Year
Pilot Project in 1997. This project’s main focus was for
the provision of a national system of one year public
provisioning of early childhood development, namely
the Reception Year (Grade R) for five year olds
turning six in the year of submission (White Paper
1, 1995). Universal access was envisioned by 2010.
However, a major challenge was the accreditation of
ECD practitioners and providers and the formulating
and testing of curriculum policy.

In 2011 (revised in 2015) the Minimum Requirements
for Teacher Education Qualifications was gazetted by
the Parliament as a Government Gazette (Republic
of South Africa), based on the Higher Education
Qualifications Framework (HEQF). This policy aligns
with the Council on Higher Education (CHE) and meets
all the criteria for higher education qualification and
agreed-upon standards at different levels as indicated
by the National Qualifications Framework (NQF) act of
2008. The policy was developed through a consultative
process involving the Department of Higher Education
and Training (DHET), the Department of Basic
Education (DBE), and others such as the South African
Council of Educators (SACE). The policy opened various
pathways for types of teacher education; specifically
for Grade R as part of the Foundation Phase (NQF
level 8) or a diploma in Grade R Teaching (NQF level
6). In addition the policy identified the types of learning
related to Grade R as disciplinary learning, pedagogical
learning, practical learning, fundamental learning, and
situational learning. The collective roles and the basic
competencies of the newner teacher (including the
Grade R teacher) are also spelled out in the policy but
only slightly referring to the professional identity of
the teacher.

3. 3 Challenges

Ebrahim (2012) stated that in apartheid South
Africa the main project was the engineering of
childhoods based on race. Adding to her argument,
Nsameneng (2008) notes how a strong scientific
system of early childhood gets mobilized through
replacement or ignoring of the local culture instead
of its enhancement. He draws attention to how the
dominant theories used by interveners in early
childhood rely on top-down wisdom of experts rather

than embedded realities informed by rich cultural

EREHE M 5115
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worldviews. Nsameneng (2009) also contends that,
despite evidence of Africa having rich experiences
of ECD within families, developmental scientists
and childhood activists have ignored the evidence in
favour of dominant accounts. There is a vast amount
of African ECD knowledge in existing indigenous
practices, folklores, ideas, metaphors/proverbs and
participatory processes (Nsameneng, 2008).

Universities in South Africa have trained
teachers to teach according to Western norms. The
rich diversity of cultural identity of a South African
teacher is lost due to the neglect of valuing the
diversity amongst the different cultures that constitute
the tapestry of the South African society. Although,
globalization and diversity in education is a module of
BEd degree for Foundation Phase, students seem to
believe that all schools will be ideal situations. Student
teachers emerge with a very weak view of their
strength and value as an ECE teacher. They devalue
their ability to become a “professional teacher” and
create the learning environment for excellence in
teaching and learning of young children. Emerging
teachers do not realize the impact that they create in
the minds of the learners that they teach.

Reasons for this lack of empowerment for young
emerging ECD teachers is that ECD is regarded as
woman's work. Little pay and poor work conditions
are more likely occur in preschool and early childhood
home-based settings. ECEC educators need to be
developed in their professional roles, responsibilities
and mindsets to embrace the challenges of care and
education work in an emerging professional system.
Their power as teachers is lowered due to their
working conditions and the views that the community
has regarding ECD teachers.

Besides, the interplay of the identities of the
teacher and parent is pertinent to the South African
education dissonance. Singer (1992) explains the
separation of parents and teachers roles in preschool
discourse is embedded in the mythic story of
preschool’s origins which is situated in a poor rural
area. She 1identifies the “ambiguous position” of
mothers in relations to the new idea of a preschool
teacher. In South Africa, preschools have more space,
better play materials, and plenty of same age peers
compared to most of the homes of disadvantaged
learners. The teachers are also seen as superior to

the mothers in the low economic societies. Preschool

teachers’ professional identity included a judgement
of mothers who, never will be able to respond to their
children in the appropriate manner as could teachers.

In South Africa, practice teaching is a large part of
the Work Integrated Learning (WIL) and constitutes
36 credits or 360 hours of observation and mentorship
at schools around South Africa. It is envisaged that
when the teachers are mentored by the teachers
in schools, they will develop a positive professional
identity. However, due to the lack of good preschools
(there are many of them-but not everyone is good) for
WIL, students teachers are not exposed to a variety of
good practices and theory is thus not put into practice
when they start their careers.

4. An example of forging identity as a new teacher
of early childhood education in Japan

To clarify how a new teacher of ECEC develops
her identity, we interviewed two teachers who
graduated from the Naruto University of Education.
One of them belonged to the Master Course when
she was a graduate student, and another belonged to
the undergraduate course. They now work at nursery
schools. They teach and take care of babies and infants
zero years of age. The interview was conducted in
2016 at the Naruto University of Education. There
were two interviews, which were recorded by IC
recorder. Each person was interviewed for a total
of about 20 minutes. In principle, the content of the
interviews was decided before, but we also talked
freely about related subjects. We created a log of
the recorded interviews and analyzed the data by
GTA. We made the linkage between each category
diagrammatically each person, integrated them, and
yielded the figures as in (F. 1).

4.1 Story Line

At first, we explain about the Conditions<<The
motivation to become a preschool teacher and the
image she previously held of the occupation>>. “She
liked young children and she was interested in the
development of the young child around her. ” “She
was interested in foreign education when she was
a college student”, but she had “previous image of
preschool teacher as being in very limited and narrow
world”. She then decided to enroll in the Naruto
University of Education.

After enrolling in the master course, she had
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Conditions < Motivation to become a preschool teacher
/previously-held image of pre-school teacher vocation »
* Teacher became inferested in foreten education when she was a college stadent. (23)
* Teacher previously believed that the preschool teacher occupation was a vesy limited and narrow world(6a)33s)
* Teacher Heed cldren, and was mterested in clild development.(7b, 1b)

actions/Interactions € Opportunity presents for Teacher
to change her perceived image of the preschool teacher vocation »
chidren (38)
* The reason behind her study was that she thoughit sbe could not understand anyting without actually workisg as preschool

* Tescher wanted to obtain certification and educate young

teacher(Sn)

+ Things Teacher leamed and fhings she could not leam in e college (8a)

* Practical work experience (92)
* Tescher felt that the pesctical work period was 100 shoat. (108)

+ Teacher came to see that the preschool teacher Is svolved with the children's famly.(12b)
© After esrolling i unnersity, Teacher recognized at preschool tescliers believe children's mentsl healih 10 be impostant, sisce she

began attending the wiversity.(13b)

« Teacher stopped debating about whether or not she wanited to become a preschool teacher.(10b)

actions/interactions
<« Teacher feels she may not want to be
a preschool teacher»

actions /interactions [The lelcully of pvmhool teacher‘s actual job she felt :

cooperation b

teachers’ work as relationship with adults (11a)

actions /interactions < Teacher is happiest when playing
with and interacting with children. »
« Being able to interact with the children asd play with fem gives her the most
sntistaction (16a)
+ Changes in the children's atfitudes makes her happy. (17a)19b)
* Theve has been n change & the way Teacher has conducted her work ins chilldcnre since
Aped or May (188520D)

* preschool
+ Teacher found the aspect of the avolving

“sjob
+ Communication witldn the team v luportast i scenarios wisere a few preschool teachers nre taking care of a few infanty (aged

0)(132)

* Teacher understands the positive ns well as the difficulties of the teaching system worked by a few preschoolteachers (14a)
the teacking system worked by a few preschool teschers(15a)
* Nursery schools may bick a sufficlent number of preschioolteachers, and staff tend to expect a great deal of beginning feachers.

+ Teacher ized the issue

sv)
* Teacher coukd not develop sufficient relati
begin, becanse of the timing of the mtrodnctory course. (16b)

ips with chilkdren and pareats in April, which she viewed as an important time to

between teachers was difficult (12a%23b)

[

{

~

consequences < There was a change in the
Teacher's perceived image of the preschool
teacher as well as what she wanted to achieve
in her career as a teacher. »
*+ There was a change i the perceived mage of the preschool teacher's
job as doing new things every day (7a)
* The Teacher perceived the preschoolteacher as a healthy individual
(3%
+ Teacher developed a concrete mage of the preschool teacher
as “the person she woukd like to be"(27a)(29a)(3%a)
*+ Teacher held a concrete image of the preschool teacher as someons

Consequences < Things the Teacher wants to
learn as preschool teacher,
and her motivation, »

* Teacher's motivation In maintining ber caresr as preschool tencher is
that she wants to know children.(228)

Wit e Teacher wants 10 leam as preschool tencher s the abilay to
witness chiki development, work, and concrete teaching with great
clarity, (24n)

+ Teacher wishes to support child development that connect to the
children’s futue directly (24b)

consequences < Difficulty of ECEC»

+ Difficulties of woeking witl: colleagues (20a)
« Difficulties relsted to working efficiently (21a)
+ Even though Teacher understands ileas intellectisally, she fmds it

impossible to accomplish certam tasks m reality (14b)

* Teacher is too busy at work, and doesnot know how to set priorities

(17)

+ Teaclwer is not busy physically. but is emotionslly overwhelmed (18b)
+ Teacher fesls overpowetsd by some of the ofher teachers s well as

judged by them since becoming a teacher(21b)

who is “bright and happy” (28a)(30a)

* Tencher identified with the preschool teacher ns someone she wasted
10 be(312) (364)

* The Teacher's perceived image of the preschool teacher was mm ora
person who most desply hildren's mental and
difficulfies.(25b)

* Her model tencher is the person that she met at the shadent teaching,
because there are a few regular teachers at the workplace.(27b)

<<an opportunity of changing the image of preschool
teacher>>. “She thought that the job of the preschool
teacher was simply to teach children before attending
university, and she learned that teacher taught
deeply children’s minds and emotions, and that they
considered part of the family in terms of young
children’s education and care once she began doing
it". And although she was interested in education
abroad, “she wanted to obtain her certificate and
educate Japanese young children”. “The reason of her
study was that she thought she could not understand
anything without actually working as a preschool
teacher. " She learned many things at classes and by
way of student practical work, obtaining her teaching
certificate through graduate school.

She now feels that [the cooperation between
preschool teachers is a challenge in the actual job. ]
Preschool teachers have to not only educate children,
but also “develop relationships with other adults.”
“In preschool teacher’'s work, cooperation between
teachers is a challenging but very important” to

educate children well. The classes of babies and

F.1

infants are educated and taken care of by some
teachers. In fact, teachers are part of “the team”. She
said the “team” dynamic was difficult but required
for educating and taking care of young children. It
required a high level of efficacy to work.

And <<what teacher feels happiest about>>
is “being able to play and interact with children
delightfully” and “the witnessing changes in the
attitudes of children’ in her care also pleases her
greatly”.

There are three consequences. 1) <<changes
were evident in the previous image of the preschool
teacher, and holding a concrete image of the kind of
preschool teacher she wants to be. >> Previously,
she believed that preschool teacher had a limited and
narrow world. Now she “changes image of preschool
teacher’s job as doing new things every day”. This
teacher views preschool teacher as “healthy, bright,
and happy people”. 2) <<what teacher wants to
learn as a preschool teacher and her motivation.
>> “Her motivation to maintain her carrier as a

preschool teacher is that she wants to know the

EBEE R OWE F 115



Teachers in Early Childhood Education and Care in Japan and South Africa: Current Circumstances with a Focus on Professional Teacher Identity

children” and to strives for “the ability to see clearly
issues pertaining to child development, projects, and
concrete means of teaching and playing.” “To support
child developing directly linked to the children’s
future” is her motivation. 3) << Difficulties of ECEC.
>> “The teacher believed that cooperation between
preschool teachers was difficult. She believed that
accomplishing the work was extremely challenging.
" “In her mind, she felt she knew what to do, but
she could not actually implement it”, because she felt
busy, nervous and afraid of failure, and lacked the

ability to prioritize. ”

4. 2. Discussion

We interviewed preschool teachers who
graduated from the Naruto University of Education
to clarify how new teachers of ECEC established their
identities.

The subjects changed their minds regarding the
image of the preschool teacher compared to their
impressions prior to enrolling in university. After
they studied at the university and had worked in
a preschool, their perceived image of the preschool
teacher is that of a person who does brand new work
every day and is healthy, bright, and happy. They
think preschool teachers can understand children’s
feelings and troubles; however, they would prefer
more cooperation from their experienced colleagues.
They seem to think teachers for babies and infants
need to cooperate as a team. They felt that teachers
should share children’s information, time schedules,
teaching methods, and so on and they believe that
on-the-job training is better than at university. Since
they are new teachers, the senior colleagues assist
them in learning the importance of cooperation. At
university, students can learn how to teach and
take care of children, but they cannot learn how to
cooperate with other teachers and educate children
with other teachers.

This interview makes it clear that cooperating
with other teachers is important to establishing the
identity of preschool teachers. It is very difficult for
new teachers to acquire professional teacher training
as well as care skills and knowledge, and to cooperate
with other teachers.

Then we want to refer to South Africa’s
circumstance of ECEC. They indicate that the
problems of poverty and inequality, what to learn

to be Grade R teacher, and relationship between
preschool teacher’'s professional identity and mothers’
caring. These are serious problems about ECEC in
South Africa. But I think we can share those problems
of ECEC.

For example, children's poverty is getting
seen as problem recently in Japan. And Japanese
preschool system does not have the reception grade
that help children transit from kindergarten grade to
elementary school grade, like Grade R. But preschool
teachers think what to teach 6 years old children before
elementary school. Some Japanese confuse preschool
teacher’s professional teaching with parents’ caring.

But Japanese new preschool teachers who we
interviewed this time, did not refer these topics when
they answered on our question about their identities.

These topics are important for Japanese preschool
teacher, but when they just begin to work at preschool,
they cannot think these problem and combine them
with making their professional identity. The things
that are concern with making their identity, are
focused on children who they are caring now and
relationship with other courageous teachers.

Almost 70% of preschool teachers graduated from
two year colleges, almost 29% of preschool teachers
from four-year universities, and under 1% of preschool
teachers from graduate school of university in Japan.
In fact alumni of our university seem to lack role
model teachers with the same career that they have
while they are working at preschools, because there
are a few national universities that teach ECEC. But
despite degree and career courses, the ability to form
one’s identity as a new teacher is associated with
whether they can identify with model teachers who
have high skills of teaching, taking care, good attitude
(healthy and bright), as well as cooperating with new
teachers.

Another problem is the fact that alumni of our
universities form their original identity as leaders
of preschool teachers as they continue on in their
careers; yet this area has also been neglected.

5. Discussion for GTA data of Japanese teacher
from South Africa’s view
The process of GTA data analysis through
situation, action and interaction led to conclusions.
This analysis process made it possible for three major

themes to emerge as conclusions which related to the
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professional identity of the participants. Theme one
emerged as the change of preschool teacher’s image,
expressed as not only playing with young children
but developing and molding the minds and emotions
of a young child. It is therefore, necessary to ensure
that teachers are taught about play pedagogy and the
relationship to the emotional, physical, cognitive and
social development of a young child.
Theme two emerged as “on-the-job” mentorship
and coaching from experienced teachers regarding
the correct way of “educating and taking care of
young children effectively” It is important for the new
emerging teacher to form respectful relationships
with experienced teachers and the mentorship and
coaching would certainly enforce the positive identity
of the teacher. Theme three emerged as “the lack
of confidence of new teachers regarding the play
pedagogy of young children, prioritizing activities
for children and developing a positive spirit of an
ECEC teacher (healthy, bright, happy teacher). Not
only will these findings assist in the updating of the
existing B. Ed (Foundation Phase) programme but
add value to the new Programme, BEd (ECEC). In
South Africa, The Policy on Minimum Requirvements
for Programmes Leading to Qualifications in Higher
Education for ECD Educators-PLMRP (2017) 1is
historic as it officially opens up the doors of Higher
Education Institutions (HEIs) to develop and deliver
ECCE programmes through a competency-based
model in ITE and continuing teacher education.
From the Japanese, we have learnt that part of the
competencies of a young professional ECEC teachers
should consist of the following learning outcomes in
the design of the initial teacher education curriculum.
* Developing the reflective professional ECEC
teacher’s identity

¢ Play pedagogy and the emotional, physical, cognitive
and social development of the young child

e Mentorship and coaching during the teaching
practice

* Emotional intelligence of the ECEC teacher

6. Conclusion

In this paper, we clarified current conditions
surrounding ECEC in Japan and South Africa. We
made it clear that forging the identity of new teachers

of early childhood education in Japan happens through

8

cooperation with other teachers on actual jobs. They
hold a positive image of preschool teachers and the
motivation behind developing young children, but
view the role of teacher as difficult.

Forearmed is forewarned, and if these four
competencies which were noted as gaps in the
professional identity of Japanese ECEC teachers are
used to scaffold the ITE programmes in South Africa,
quality will be enhanced in not only the professional
identity but the personal identity of young teachers.

Though we realize circumstances between Japan
and South Africa differ, Japanese GTA data is useful
to teacher education curricula-building at universities
in South Africa.
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Lecture on Human in International Education-A Discourse

ULAREER), OARPHERE, NERRL, AN
Kensuke CHIKAMORI Masao ISHIMURA, Hiroaki OZAWA, Hiroki ISHIZAKA

ISMBHERFERERE  EERSE -

S MBCHE R EEREE T 5 %5 11 %, 25-34, 2017

Department of International Education, Graduate School of Naruto University of Education

Summary

The lesson subject of “Lecture on Human in International Education” has
been newly offered to the graduate students from 2012 academic year when the
implementation of the current curriculum of International Education Course started. It
locates in the course curriculum as constructing the basis for the curriculum. Its aim
is at providing students with the opportunity to construct their perspective of culture
and human development. The authors of this paper shared the lecture based on their
research interests and experiences of international education as well as international
educational development. The aim of this study is to make proposal to the way of this
lesson in future based on its outcomes through reflecting on and confirming the four-
year's implementation of this lesson from 2012 to 2015 academic year by “Supporting”
and “Meeting” as key words. Briefly saying, what is addressed in this lesson is how
human could be grabbed, and could link and meet with, relate to, cooperated with,
contribute to and support others with different cultural, historical, social and economic
backgrounds in the international environment.
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HEX NG, T, 29 LicE oz s oFEE-
& OBRIED ICE L T2 e e bk b,

DI E oL, hEFORERICIKY 72056 i % 18R
L, B2 i28ERELT, BELT, fiEoHm
ICHC % RH 3 (Other self (alter ego) filifk) = &
BUHEL LT3,

ZHGOREBRFHROBERICOVTERL THL
L, BEASBIEN-ATIE, MEOZEICL ST
BREIIODVWTOFEN (AL DOREDOFTIEL) MMES
Na. 2L T, HEOEEIZOWTOHLYHELY
7% (Narrative) S E N 4. 95 L-@EICE
WT, EE, THC] oBEOIRZFEML T
CTENWUREL RS, HCIZDPWTY, HAHZ LT
HooE(rE#RLL, BCEZINFEFTHNDLNTE

77 VL—AT— I pbERL, BSOEEDREE
(differentiation) * HAZWREE T 4. Y a—rDE
A&l 21X (Schon, 1983), =9 L7ziZ#EMI&T
Difmr@E LT, HC, LT, fHFiE #EAFETD
NTwb, [fTAEDOHFDEE (Reflection in action) |
WA T, T4 8122w T DE % (Reflection on
action) ] & 9 “Double Loop” Reflection (2 X » T
BHIFEEFR (Reflective Practitioner) | & 75 Z &3
T&, 222, HO B A, BEIER S
HT b,

22T, DEotawy, BRERoTLTHSL [H
Bl 2OV T OGN E EMEDOBRIZOWTHER LT
B&w, [HE] #35&oM0127% 50 FENE
ThbILIFEEROFTHL M SN FERI
EoTIE, HOEDIRANOMEDZIFANDLZ L, S
BlEICESTIE, MEZELZETHAPELZ LN
EEROBPTHLPE o TWAY, X, 9 L7
BIARICE MR b o TUUTICE D A Dl ) 2 LT
HbH. ZZIZBWT, EMEIKS [EHE] 3HES
N5, BEOHEMEL, FEEZFHOTLE). Ih
WZOWTIE, WAWALRFWADRTE LI ). #lzid,
HO &M@z [RAdv] 28 o0 TIlEZR <, &
HOS)BBEMEEMEL LT Thaw] 2655 &
TOLEA L), Hoodf L 1x, BEOMPIZANT T
By (FEPEAWEE, REidfks)
ETHY, HMIK - THC BB DORMIC [1ah5]
RIETHIETIERV. FALLTOHEELT
&, BEFEIKR A ME S SR [Rdv] 2ok
LOTIER L, HOPWNEWIZ TR ] 1280 &
W BRICR S, BEITOELL 2 AL
DAy NT—=2%FRTHELEZ L) A Ui,
HPEICAR B M X H OISR L TR, RAIC BT
Lo THDLYKITLZENANETHLI LD A,
BHIE—X, BEEREES, m#EE EMEE R
H) OBF (FEANELELTOHALD) ~OMb) DEL%L
WLT, —ADAZHO—ADRZ-L VHEHEIRS (2
ARTHIGT ) LI ABIZITE TR, 20t
SoT3IAMTEENY, MM FEkEEEE LT,
W LTHIBT2ZEICOMENHLE L, BIRICB
FAMREBMEICEE T 5 25 AMOFE 2 S LIER TR
ELLTwa" NELZOME, HMFRELTHAWY
wHENT T LRI, ZoRSvololatE SOk
T OERTHILOBEEMEZFHNTVEDS, T3
CHUT 25 AFFOF R S L TERAL A TWL I &

UTERESNBISEA FDICE ) BRIT A0 - BE,LO L DA% FD 2T 2 - ), IR mEgEEE] $115,

AR, 2001 4E.
R —, i AE. 20104E 9 H 25 H.
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EzoNs. T, HEMHEERAMEOBRIZONWT
X, fEsk, BEEPRE, SZEIRE L V) TICHYBIRTIRZ S
NWTEA, HEMEREAE LR & v MBI
IZDOWTOEGTT—HIZIRDO L H I L TnwbZ &
WWHEH L TBEZWw. [HITBERIIBWTIE, ¥
AT A EA TSN AMOBERITE ) oo T 5D
D2 T TEELZTFNIL SR 0Il, HHRELER
WZBWTHEN ZATHE SN AW 58X, HEHEKRT
REENAY 72 W) 2 & THDH. WHETHSNBHIL,
THTLHOTHLNE. - - - () T, [E13]
o2 [§4), [55) oz [ansd] oREIZHS
T EIREINLRED? | POBVICH L, [
NZE > THUTASEL AN, fTAOTOXEADA
WCWBDENSHEINTHL] P LTWn5.
COMORKEIZ, PRIk TEx THEW] [
RPEY ] 2B A% & L CTo facilitator d L < 1%
coordinator DI TEIZOWVWT L ER L THB & 72\,
] TRRIED ] IZRLTES b DT % <,
ZFOREHEIIRELZLDTH S, [HEV] [BRE
D1l o7z012ix, THEW] TERIED ] 2 Lz54Hh
AT S PDOFGEEZRMET L ETETEE TSR b
ATy TORTHEMNIAT I E2dH T TERTS

ENREZOND. BIBEIITETEP D NTHS ) A
AR, €2 TRESN LML 2OFERE Gift L3R,

TS L B BRREEOW B D G2 L T wads, i
HORBOLMEY, £ZTo [HEW] [BRIED ] &

Gift HifEDREMN b DO THLH LEZ N5, MEE,

F7-TUFR-FA2EERa TN T B [T
EYBEMRZEIETE L0, FhU, 7272805
HHIX] 0k %ndboTRBZVDD, Z9 LA,
BHLLCo [FE] &, ¥7 -7y F - 74 270H
B L R0, 512, ExEOFED
Bt IBEANO=—XE, HEO=Z—X%0h, HHE
BT E WA H 505, 2O L) BRIGEICHIE
EHIHET HHEL, LX) AT DA
Hd, BEDOMEIZONWT, 2 - 1 TEHEN RS
EETRIZL, SHRBETRETHAL .

3. SRLLRNILTOMEEDHS, TXiE,

ERROWE 26 FEFEF TOREL T E TOREN
KECERDHIE, EBESKERNIEZ, AHELOMGZ
P TIE R, ZNHRID & CHES - B - BUA K
O ALWBRBE R N6 OBRE &AM H 5\ IZ AR-F
T OMRE OB % EPBEMEIEAE > TWD S
Ll ANMEZTTIE R HESFMIC IR 5 0E
HWAHHZEEBAL TCWLIETHL, ZDOT LI
X, TNETHIE ) EHET LT aho7z28, [EE
EV) ZEIFONEICH, T3, 20X RFERD
HLOTIE RV EBWIED-Z 8 S RWIZERL T
Wh, ZIT, P27 EEORIETIE, TEE] &2
[EBRTHLZE] REIZOVWT, EH»S5m LS
NTWwa, 2212, 0l4F03 AR LAL
FTOMYMATE 21970 R R, /XA — (1944
- 2014) WX WABEINZZ )T A HNV )T YR
DY DEZ TN, BEKMEN TV S,

3-1 EEEE BEENTHSEIE

[ERS &, F2EBRITHS E1E] Ev ) v,
DTD&) b )V LEANZRIWERZATWS.
O EE, $abb, b, Bih, &% BRKOH

K EHAGHETRLLZDONET L, HDHVIEH

L)L TRADPHEZ DS D
@ ZOLIBELELLDEDHEVZE, MEAERH

TOD, HHVIIERSEDLDH.

NES, WEMAMSE, 207 4H0 - )T ) XL
kA B EOBEREBRZ, 9A)ALET IR
DE, TNHDOMWIZT 7u—F952 &1F, EEE
B /17200 Tld 7% { BUERE LR D 5 EFRES S EN
WOkk A A XM ANHREEZEZEZ 52 L1227k
Mo T EIIZL B 2L, T2, ORV@QIZRLT
MWiE, CNLEYBELICRDZDTH DD, HAOH
ZANH R (WEIZBHOZ L) EHnSEh
DOhPbY) ZHOLDEHTHIELTX S,

Y 26 EEDEEIZB VT, [AMFELOBER% I
DECRA RBERDZENS ORE L AMFLOM
RGO ANHEDOMEAER] LIS - BE&WIC

L g1 —HR [HERE O — EE L O H I -] EER, 2017 4E, p. 147,

BELE, p. 151

WruFaaN )T AN, ML, BEEEOHY L) EEREEENRTINIEL, XVELSESZADIN—ARY T4 TEE

52, ABoOHAML R Bisd R0 B S Moy, EERoOBFSE] Thh, A=A N0 7, 779070, EEROIRKZ:
ExRHuC, HE, Wi 7 T RERELEEH 5V IEEEAE R EOSK L SHOMEIISHENRTWS, 2 )T oAV - YT AL
OFFFUL THHMNERES] THDH. NAA—ICLD 70T 4N - )T ) AACHETE(RE, N THL. HAFETELN
72T AN )T ) RALD NS RS, [BEFE] OF 84 5455 475 (455 ~ 466 H) (2017 4F) (iR, A
TR EHIEEICL 2 [HEMR L BHEERICB 28N EER (2T 400 - YT Y AL) OUEEME] LELCERSh
TWV5,
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LARBTEX Lol E, PR 2T FEEORET
1%, Tikly (2015)" OBIREE > A7 4 (A laminated
learning system) % b L IMER L7z [ % b - C
SESFIATATALHIO [FA] OB TRANZ
HY L) - HEANE (KB) oL~V Jg] 12k
AR L7z, ZOBRK TR 2722 L1, FA
7o b OERRITE, B AE o Toik 4 R B R A5
LTEY, REERREFELZVEV)ZE Bz
X, BE, R BWHEiE LTORHERENL
Wbhbhbboky) THbH oI kik, NERZEA
T, TRBTETHFHD LB ANDHELD B
I, SBEEE) R EHREEEL, SR O 0 s
EHIT, BEIZE D ) MO EEE b o2 A
B DT IR & PR & v ) RS
THARDEE, &5 ITEFER &k 4 2 TR EHEC
Ko T, wBEIIE, WS A & ol - 35
R L SNDHEOEEANE NHEEE TV o7
CERARTHWHLNLTHL, ZORMLBMBAL DO
filt - WL, BB 2T AT YT 4T 1 LR
BANCHELREBEBO—D L o2 THAD.
2F), HO &R0k chs. /2, 22
Mo, A BHEMELATINTLEI LIRS
DTH5.

B 212, Sarra (2011) &, Z )54 AN - )T
ALEWEZ, A=A MTIYTICBILEMER (7R
)Y =) OFMNI LB ENEBRE Bbo -0 0%E
EWVI)ERLTRLETWS, FOHRT, Sarra 1E, [R
HLWLO| [IBERLD] [rbnE) dbo] [k
Wb (2512 [EEEMRDD] RO [FEES5 L
WL OO SENRTWS) | [EF] O IR
Bl Pl RbotEORSH BT Z T EH
ALTWwBE YT oz b, RbotEoitz
Hi, EICEHETHY, ZOWZFIZL-TIE, 75l
RHER, E5121E, HIE L Vo A ARED S ET B
CEIZL BB EV) ZEDREHICHGEENS.

MRS 3EEEmIcE, THER - SEERICERT S
ZE.obE [HE] EbFRsh, @, oiEo ki
fHFCTHWA ] (RFESLES 6 B, A#ENE) L shT
Who LAl B %2 T&b] Lol [Pofiis
BT a8E] L BEENH L. F2, S NEHE
RETAMEROED X )i, FER, s, RELRE

e EENAT S pOREEIZL > THITON, TDL
EOT—VRURIIE L TESNL. HER, EER
EVI)FEENRIEY) Fa BT, X DIEVWERTI,
R B ik 2 2 EANSCERAPMHEICET 285 H TOLE
DEIZEBLTVWDLL0E LT [EE] vy 2k
EERADZEETERDEL) . FHITHIE
12k 5T, EBEED L VIZEREREE DS HWE
RO LD ERICRLEH)ICEDLNLIDTHS.

T hwmA T AL, ABOBHEIIRL
ZODMWIZX, UTOX ) BROBEERRLTE
7o,

EFREZ NEELT, 50IBELT, HoHW
TkRTT L LT A IR 2 2l & 2 VIR 25,
KA 2 BtRdD 5\ ITEE) Oofiz, B PRk E
B, FIH, W@, EF, E& B E) 2EL
Thab, ZOIEDN.

EFRAITH L E13: 2D L) IO T T, NE-TE-
RIC % BT B ELEM, MH2OETHEDLA
I &FAHEM - AEM D D\ IFHE X

ZDEINEZ T, EBEBHNICBWT,
b3 IR THAIANLAZED LI ITHHZ, ED
IVICIRB LD [ROBERDT | 280 i<
WLDTHHI) W, EEZEDLERRV,

3-2 b - B (WF, AT) TOMEEOR
=W, 'Xig, EARNBEREBZ TEL DEF
3-2-1 AREE

NI - G (v F, 49) TOME E DAV,
HAEBROHTOREE DRSS HE TFOAL,
JOE, FROEE, B TWL BIEDOERELZ &, 4
BT =LY EVE LT, AMA—1E
NELTEENC THSPEETHS ], [HFPLE
EENTWL], [EXZZERLMMEV] RN
AL L CIHEEICERTHLZ EITMENR V. A
Yhsiefig L 7282381, 9042 a~ & v ) o T,
HOBH TIERWEEA REIOT-Ed 7260880k 9 7%
G B /N - FEIRTCTE A TVWADORIZOVWTER D
F XY AEFEICGZLZEEEMXL, TTRO F¥ 2
AN —=ETFTF (TAVH - TIFIN - TT)VHD
EHDLEDIODr—AFY EFb o) P REE
L, ZORIZI V=TI NTINVT —27 247>

¥ L. Tikly, What works, for whom, and what circumstances? Towards a critical realist understanding of learning in international

and comparative education,

International Journal of Educational Development, 40, 2015, pp. 237-249.

IR VIR TE, LA FAERBRLZLOTHL. CORITHFERT L LA, FE (2015) 12X B L [
ANOMEHENE, FEONFEE L TRICEFES N0 (BF2IE, TA 2AIZOOTHS ) midatL, [H] ICHEFES b0l
[EEF) @B E 20X ) BEATHNL ] L) bOThD GHEHR M2 e Byr2 L YBT3 I L] #2015 45).
"' C. Sarra, Strong and Smart-Towards a Pedagogy for Emancipation Education for first people, Routledge 2011, p. 27.
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72, IRV T =T, TELTHLOEIN TSR
WIZDVWTT-EH 7257215 T L EDOMT RTOEY;
AN ORI E DILRL, oL TELbE0
BARMEICOWTOIT A2 L 2R L2 RIS, &7V —
TTZOHHHFE RN DN TR - LEHIZDOWT
EZ, TW—TTLICRET D L) EEBBICR -
TWwh, FEH7-HIRIUE - CEEROIRFEEZR LD
X, 7 SRR 22 SR L0 TIE R, (R
daEE V) HatEOd L EEEZET L TREDE
BrEOIZH 20T ThHD. HRLUEILES

DOH? eV BB IFFICEELREmTHY, Fnd
COFMERLS LTIEHETI Wb DOTHSL, LoT,

M 5T L OHRE - BEEROR N L v EpEnE
MEVD IR EMEE L v & D ISR
HAR L 7.

Ao EBY, [FHE] L) bONRLED, Tz,
MED=Z— X Z2FRETHEDNTEL2DONE V) Hr
EzxBHEE, MEHBEE VD BEGE) (£ OEMH
FL Oxf5li %8 TG D IEE) OEZEMEITA DL
CEDEBHBEFTYEZ L ETLOETH L &
BRBEHH. LoT, AWOEMRLEEITZ DM
FHREOZ > OL WHWTH oo F 2 5. FE
BORETIIBESELbOL— s 2 ER - TAF
7 eSS Z kL4 <, Facilitator flliZ & » TH Y
DHENEEN o TS, Tz, FAE-HIE, [532]
RVEETDHEEZONLTELHEOE)DANLD
BEORNRM, BEICLoTEY LY==, TEbke
EOFREMS720, OolFo720, BLYE, B
W% - HOHD X 9 % ABBEROBOFIZH L &
RO ZENTEb0EbLs,, 0RO E%
KEFIZTH I EDTEIUE, — BT 7% M PR A
FHEMIZIZ RS2, RoZ2) TEZWIZLTY (&
LAKA LT 77— L DOBWEBKEEHEOD) $5
BEOHBEEZME Lo baE, Thafils LT
[Rrsv] Z2HET LT EBWMEICR LD TIE RV,
ZIVIHEE Lo TN D,

3-2-2 INEEE

INEOIHY L 72 2 OEERICBWTIE, I PLEAR
VTOMEEDOMEVEERL, F1REO [HIZEH
D%z 072] Tk, #%AK (20007 o7 F & ok
DX, HEFEMICALFED 4 OO S RRMEL, H
WHRRE [T aARAY SA—FREWBIERDO 222D |
2l L CEOH S OERE LA [FE] &id,

LD oW L IO N % DSH 5726 OEF O REN:
IR T HITHTH Y, NEOHA DR L% AliE
52 THEIIENCTE AT, ZToOEIE AL
T HAE L2 EY Nz 5 2 & TRAR -
MAWERZER L CE . BRICIMIIRIEE N
MDD ), BHCOERNEIREIZ D < NFERIBE
IR L, AMEIIBISSTH A EIRRSEH Tl
ODFEWEED [FITIELE] 258t 2 5. R
L7ofmid, e, feEam, [+ n] ez B %]
i BEETA Ty T4 74 wOT7 7u—FThb.
BTS2 < 3o T L AERALTR ORI 7 B 56
DELZFITHL, HFROFIZBIT 5 FHEOREHE
Rz BT 08, BRI - BIROARMEICEE L
7o [HefnRe 2 B%E ] G, BRI RE L2 A4 218
HADEELZITMADTAT VT4 T4 %FEMET5H
[HFEETATYTAT 4] kMM T5HILE2ML
TR T 5E 2 HTOMM L2 KA bDTH 5.

4. ¥7OLNRNILTOMEEDHR, X

[EIE] M25GHCORBICHET 5 Ha, [385
Tl&, MR TR EABE I L2 Z 72K - KE
B 7 REBHES T [ & LTw BRIz
HY20E H L., £2121%, EREBHEZOL D
DFOEA DBCOEE (K4 DS DTHHIET
DFUDEFL - b s 2 L THESNS) &,
VHIR - K EY 2 o AABCE I EE DSV R - K E PR % %7
EN TER] CXoTEA (HDHWIE [HE]
END LI L ol [HHawvy] 2SS,
COR, HADVEEK - K ERH] EE OB AT AT 5 A
DBEZRDTH D) .

HAIZTERK - WORIEREERIEDOET VD ) B
5, - BEBIGEMEHRE, AMEEK, EARMN A
HEE - ~F—, BlIZEHAROREERTHSL Z &
FHIZOTAHT E (E L)V o national identity DT
B) I2DoWT, FERWAVCEML R L, Fiu, Bk
L, R, MR F TR A& léducation model %
AL, BRIZEALZ BRIZBWTY, ZHL72E
TIWAIXF L, S - BEO&RENT [VEER - KER] 5
i (BEICBWTIEH#ERE L, competency & 1d7 - T
WAL 5252 ETHY, ENDINIRE, HD
WIZZENZENDE U A58 (#s, X7, F
Begs) 12245 L\ 9 linstruction model 7% H A LIy
O [HFE] ICBWTEBNOZ L THD. HERIZBWT,

BIznTo AT bA] Ml Yay - w—fh, BE:Yar - v— 208427 -)— Ya—Fr-ZAavk, YF)—-

Ay b, T4 T vy F, 20084E2H1H.

PgAR (2001) TRZEHIEDE 24| st T [F5EF 22 RA0012] R A 254 B
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7272T S A WEEZRTERK - SR EIRY 7 B0B I BE OB
L, EIROREEZEZ b EKT % l'éducation model %
BAL, HFosz, EHS0ETEAZ ] L
2D, 2227 a LNV TOPERK - KIER 2
Eoia, [ ORMELZHCTHW#EIH L L
Bbhd [HEF] LI x2EIEZLDON
EWVWHTETLH D,
HARIZBWTL LB A AVERK - KEFHEHIE = £
TH32Icx 3 230 d b o7z, [FKIA T 72
LFEDbOEMPWONHENTLEY | &
9, BEOWCKNDOIRT A > ORRIEEE % 255 72 5
LEFE—BITHEH. HL, 29 LEEBEIEHD) L
WIS, E230EHF) TREOFELER
HELIEEAETRTOTEL b2 FRINET 5
CENRTELZ LR TAICHRFE SN AT NER S %
W, 2o TR EZRIZIEW L O 0H RS 5. Bl

AE, OEfFERE 2T ANLZmE LTO, FFR,

WAL, REOBNRH 722 L. QERFREZZIT AN
72 THAANDOH] o722 & MEIRGHT L, THRK-
KEWEROBEA, BHEARKZHE, 512, LFH
HELETV LV DS, OB, BIICBITA
e E L E T ORI OWVT DWW R LD, K
AL E SN THADZ DL, Thbb, WK
e B UT L) EOFRICEFDTE, 512
IZFEHA O EAPRAEFNS, LidvoTY T
D OMFEEF N—2 3 VIO RD5 R, v
MEDH L. ZOREICOWTIE, TRESERL AN
Ve, BEFILAVE W) RELBETIE R, /N
HER, AT, WIIIBITS [ 2SRk S
Fl LVIIEZERIELTCVWAYEY ZoZkix, A
WASTERAZ L T\ /2 3 FIVL XLV TOHD EhE o
EH0v, RO D ANDFEHERL TS, @HAE
DOHEMEIZL D, HAFETOHEIVEER - KE L
BEHZICBO TR TH -2 & @OFZER
BROSEIICEBE I SN2 2 b 1872 fERR LTI, K
RER % RE L TW7zAs, 1900 4121, Eiczn%
BEIb L7z, F¥EOERMELY, ERKEEDOTTHEM
ENSZ Il L D, OBEEESFEIIEm SN2
L. BV S, F T TIE, e,
MBS, ERECTHBESER SN, FoRu -7
i, EHE, B%, BWETH-72. L TCORRERA
o720 THFROBEEDREPoT22 L, BhHITHN
L. WEEENC LD TA T YT 474 — (58 30b)
DYEFRIAN DI LS ITERF AN L o T ENFzDT
HbH TZIZBWT, HEPHMESbs Tz ] &

AAGFELHEZ L7 [HRA] THH, HOCHPHES
n, TAAR] (MEHEOEFTIEZ ) LA UE#E FE
O, [BEOD7O] O%MTHo 7. LLEOTERK - >k
ErEREBHEOZEAIZLY, HRIZIZ 22056
“Hb TP ELEERLS o200 b, FhUL,
ELICIE, FRHoBERECTHL. x| [§c) e
DEHIZ]TEZT] [ ZU2vwoRr, Lbwnol:
HOCOFUORAEIEIEN SN S, ZORELE, HE
NAvta—RL—2 3 YOERL T AREICBWY
T, FROEZOBMPE LD E WS BIWIZH L,
WFORELPAL, bbb, KAREEHE, HERZ, HE
)i el A R SRk WA W/ EE AVl N O S/
T&E X9 (7L, BHF, BEHo %) THER
REREZHITLFEDIWMITETND). 212
X, ZZL5MWOMErRH L. HARIZBWTIZ [BW ]
I LV orY-0HaiTh by, [—EKda] L5
FTHLONRHE LTHZDAITHDLE V), FE LT
[2AWSHBETH D Z E3L720H] TH D L) R
W, BRIIHCEMMEOERZVORBOEEETH 55
¥, 2 LT, PHRK - KREWILAEE I O 78k o 23
ILDOBTH 5 FRICBWTARYIZHWE TR E RN
ThHhiHIEITHLPTIEZRWES 9 .

VL b SRS C RS HE IR 18 22 PEIRK - K &L 20 il B2
OEABFEIZOVTIE, TNELTLIRLELE
o 728 2 R R KR IC BT A2 ER EETHE
A, B DHWIZIEE AR % 5T 3 A i CRE S A
LM ENTE. 74 L (Paulo Freire) &, 7§
MR- OREI AR 2 SRATICTHE L T L) IKiFO T
WY AT LA RTGEL, REFEHE (Education
conscientisante) % i < T, PEHER - SKIEHHCE H B
MHIEE THWMADIED HIZOWT, FNE [ HEW
THUOMFN 2B ERE 2 FioHis ] T 5 [HLH
& [EAMEZ R & PUOEEE O R S L5 Hhid
TH A [ 25T, TEEK - KENEE O 8
FREZEA, (] oZF AN ) LEY iz
TERATHIDICHEX vl WS, XoT, [BlEH
ROLMT, HERRBLOMME L & HI12H D AT
MES, FAERMICHED 5 WIZEEZ E e D EEL
T, BEMROLEHE LN ZD 20w A LD > T
CTDDEE P ZHER L, HAZ, PEEK - K E A AH]
ANDEE D S DRI % FN T

EHl, ZAATADEFRETHo72V 2V E
(Ettore Gelpi) &, HOHREIZIK S F 1 (Learning
by Self-determination) % i < HC, VEEK - KE YT
REE\EOBGHEIER L, Z2NBIGIICHIL TR W

Do8wa - 7 AL UNRABF) MENEE0HES] fiddE, 1979 4, p. 80.
DR [ ESE T HARO O v ) NHK R, 1997 4, pp. 242244
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FERFH D DTHRV) Z e 23 E, THRR - KEMT
REEHIE DT EE EEA~OEA (328 13, W
WAL E TV D5IbE L TWAICEE v EdRiHE LT
WAL NEOMEFT TR L [T RER BZE D720
DHEE] XD LRI H 72 2 7 - HusB R o
HLZOHToO [HEW] OWREEEZREL TV,
Z T, flE (A, 4, HARBRED) & oIfEh T —
J—=FToHhY, [FRTRERHSE] 07-0IZIZATC L
M DOHEBEREZZ 252 EPEET, 21U, HE
OEFELHELLDE RS, 512, TOEREEIZ, /N
EEL, B (2001) 1KY s, [BASSET AT
YTATA GO T T a—FEF &, FIIIBT S [l
HOMEE~ORRE ] OBEME, [WEKFTLE &I
B2 EHE, FICHSS LMt w) 747
YTATAOMBEIIERE] 2wy 2 EERiERL.

EHEHIREIFZEST 71 (Thomas Piketty)
LD MERETH L. 2 2IiE, BICRED
LD EEINTELAER Lz TG - BB A VE
AN, BRIEZEDPFOEEN 2K, Thbb, [
BRE E REMEO R RILKIE, FOFFIC LR
HIE, MR AF VOB L &) bIFREOD PR %
L7232 TR, BWhT, o, BENIC, KA
DK > T > T L HEIEFRNMER RIS % &0
THHELL6T]I20THY, oLk, [EAR
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Any Multilingual Learning for CIB in Japanese school?

- Reality of Educational Policy and What Happens in Classroom -

Hiroki ISHIZAKA

Naruto University of Education

Abstract . This article reviews the history of educational policy in Japan with respect

to children with immigration background (CIB), in particular to consider its relevance

and effectiveness in terms of opportunities for a multilingual education. This article

concludes that CIB are provided opportunities to learn Japanese as a Second language

(JSL), they receive little multilingual learning in public schools. As possible policy

suggestions for multilingual learning, central government should take actions i) to

expand financial support for local governments and others, ii) to establish research to

develop a new curriculum for multilingual learning, and iii) to promote establishment of

consortiums among organizational stakeholders.

1. Introduction: what happened in Japan before
and after 1990

Multilingual learning is both old and new in
Japanese school education. The number of people
with immigration background in the country has
increased almost 200% since the enactment of a law in
1990 known as the Revised Immigration Control Law
(RICL). Accordingly, the number of foreign children
enrolling in public schools of elementary, junior and
senior high school levels reached nearly 72,000 in 2012,
and it is estimated that around 40% of them are having
hard time with Japanese language (MEXT, 2013a).
Considering these circumstances, in 2007, Ministry of
Education, Culture, Sports, Science and Technology
(MEXT), established an ad-hoc advisory committee
on education for foreign pupils enrolling in public
schools to discuss helpful remedies for both the pupils
and schools. However, since these foreign pupils are

named “learners of Japanese as a second language

(JSL)" by MEXT, they are regarded as needing
remedial education for learning the Japanese language.
Historically in Japan, multilingual learning has been
considered only for international schools. Nowadays,
public schools do not seem ready for treating foreign
pupils appropriately in multilingual and multicultural
context. On the other hand, international schools for
children with immigration background (CIB)! have
been increasing in numbers and developing multilingual
and multicultural curriculum. Lehman Shock in 2008
affected financial foundation of immigrant workers
directly and foreign schools still face a crisis of survival.

Japan shows the smallest ratio of foreigners to
the larger population among all advanced industrial
democracies. However, looking back our immigration
history, Japan has long incorporated people from other
countries (Chung, 2010). Koreans are recognized as
the first immigrants to Japan. They were said to start

immigrating to Japan in the early Meiji Period? around

I Children with immigration background (CIB) in this article means not only those of nationalities other than Japanese, but also
children of Japanese heritage who are born overseas and have difficulties understanding Japanese language or accepting Japanese

culture and customs.

2 Meiji Period (1868-1912) began as the first period of modernized (westernized) political system after Edo Period, the last feudal
system. Meiji Period was when practical abilities and political system were restored from the Shogun (Samurai hereditary
military dictator) to the Emperor of Japan. Since then, Japanese period changes due to emperor’s death.
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1880, and then Japan experienced a huge increase in
their voluntary and involuntary immigration after
Japan's Annexation of Korea in 1910. By the end of
World War II (WWII) in 1945, Korean colony had
reached its largest population of about 1.9 million.
After WWII, many of them were repatriated, but,
around 0.6 million Korean people remained in Japan.
Since then, more people start coming into Japan from
other overseas countries.

Due to pressure from businesses to alleviate
Japan's labor shortages (in particular, unskilled
labor), an aging population and low fertility rates,
the government and the Diet (Japanese parliament)
decided to revise Immigration Law and wrote the
RICL. Since the enactment of RICL, three new
types of immigrants came to Japan other than the
immigrants from Korea and their descendants. The
first group consists of two sub groups: those who are
given three-year trainee visas to work and learn skills

from Japanese professionals, the other international
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students with a student visa, that permits them to work
temporarily (part-time job). The three-year trainees
start their work by receiving on-the-job training and
“trainee allowance” in place of salary. Most of these
immigrants are from China and Vietnam.

The second group consists of Nikke: people
(ethnic Japanese), who are descendent of Japanese
immigrants to Latin American countries, living
mainly in Brazil and Peru. The Nikke:, through the
third generation, are permitted to reside and work in
Japan with the appropriate credentials. The permit
i1s valid for up to three years, but is renewable for
an indefinite number of times. What distinguishes
Japanese and Nikke: people is whether or not they
possess Japanese citizenship. Most of them work for
small and medium-sized firms in construction and
manufacturing companies (Chung, 2010). The last
group consists of spouses, children or relatives of
Japanese who have obtained a residence status. Most
of them are of Chinese or Filipino background.
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Figure 1. Country-based distribution of foreign residents in Japan

According to country-based distribution of
foreign residents in Japan (Ministry of Justice, 2015),
the number of Chinese, Brazilian and Peruvian
immigrants increased drastically after the RICL
was enacted in 1990. However, due to the Lehman
Shock in 2008, Brazilian residents who constitute
the third largest immigrant group (Figure 1) went
back to their homeland year by year. On the other
hand, immigrants from Southeast Asia show gradual
but steady increase in their presence. From 1995 till
2005, Japanese government issued 20,000 to 80,000
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entertainer visas annually to Philippian people, most
of them are female. Since this visa is valid only for a
short-term, they come and back repeatedly. After the
Japanese government made visa issuing conditions
stricter in 2005, some Filipina immigrants already in
Japan tried to obtain permanent resident status and
others came to Japan by getting married to Japanese
men. As a result, the number of Filipina immigrants is
reaching between 2000 and 5000 annually (Kalakasan
& Kawasaki City, 2013). On the other hand, Vietnamese

immigrants started to live as special residents in
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Japan once refugee status was approved in 1979
(Takiyjirt & Uemoto, 2015). Since 1990, they have been
coming to Japan as trainees and students similar to
Chinese immigrants. These students are expected to
work in Japanese company, not only in Japan but also
in Vietnam (Suganaga & Nakai, 2015).

Immigrants or residents who came from
countries such as Brazil and Peru in Latin America
and the Philippines and Vietnam in Southeast Asia, are
highlighted in this article. People from these countries,
so-called “newcomers”, face more difficulties in being
accepted and acquiring the Japanese language as well
as maintaining their mother tongues than Korean and
Chinese people, the so-called “oldcomers”, do®. Most of
East Asian people, through the long-term acceptance
of Japanese culture and language, may have overcome
in some of the difficulties while preserving their own

community and unity*.

2.Trajectory of multiculturalism and multilingualism
in Japan

The question of whether there is multiculturalism
or multilingualism in Japan varies based on the
particular circumstances of the group. Right after
the WWII, there was a discussion to rethink and
recover Japanese identity and while abandoning
Japanese fascism (nationalism). As a part of this,
the Japanese Emperor, who was treated as “living
god”, was officially declared just as “the symbol of
the State and of the unity of the people” in the new
and current Constitution (Article 1). Nevertheless,
ideological issues were divided along two positions-
rightist or leftist-, which seemed to be the only way
of considering about how the Japanese should be and
desire to behave as a nation. From the beginning of
Meiji Period until the end of the WWII, children were

educated on a basis of mixed moral and ideological
education between Confucianism and Emperor-
centered philosophy, where Shintoism® was closely
linked, under the Imperial Rescript on Education
(Kyoiku ni Kansuru Chokugo)®. The aim was to
consolidate rapid modernization (westernization) and
national unity under the Emperor. At that time, the
citizens were considered as children of the Emperor,
and—in case of emergency—would be expected
to“offer yourselves (themselves) courageously to the
State; and thus guard and maintain the prosperity of
Our Imperial Throne coeval with heaven and earth”
(cited from the Imperial Rescript on Education).
Therefore, we today can easily imagine that loss of
“the Emperor” after the WWII as the citizens “living
god” strongly affected the Japanese people’s thoughts
and ways of being.

However, this change did not necessarily
give Japanese people an open mind to respect
other countries or cultures (including languages).
Rather, it might have actually caused them to stop
deliberating about their identity and relationship
with others, and make them focus their efforts on
growing or developing materially and economically,
keeping themselves isolated from the exterior world.
Confucianism and Shintoism—which were the bases
of the prewar and wartime education—in general,
respect the relationship among the elements of the
world, such as nature and human beings, human
beings and other living beings, and among human
beings themselves. Thus, their pure application was
not supposed to mean isolation or predominance of
Japan and Japanese people over other countries or
people. However, the long-term political application
of the Emperor-centered philosophy possibly spoiled

relativism and humanism from these two religious

3 Certain numbers of newcomers were categorized as illegal immigrants by the Japanese government. At the end of 1990s, the
number of illegal immigrants was increasing while the employment of unskilled workers was reduced due to the collapse of the
bubble economy (Graburn & Ertl, 2008). To narrow this gap between demand and supply in labor market and, the Second Basic
Plan for Immigration Control took effect in 2000.

* This could be because of 1) systematic and long-run attempt during the colonial era to eliminate Korean language and culture
and 2) prevalent obsession that started from the colonial era with racial homogeneity, uniqueness and racial purity and so on
(Maher, 1995). Characteristics of oldcomers’ issues may be different from that of the newcomers’ issues.

5 Shintoism is a group of Japanese religious schools to establish a connection between present-day Japan and its ancient past, as
well as between gods and human beings. In Japanese language, “Kami” literally means not only gods, which are plural, but also
spirits, divinity, scared essences, inclusively, energy generating the phenomena. In addition, “Kami” can take its forms in various
natural objects such as rocks, rivers, trees, animals, etc. Not only that, People also can possess the nature of “Kami”. In other
words, “Kami” and people are not separate, but are interconnected (Murakami, 2006; Shimazono, 2010).

6 This regulation was stipulated in 1890 as the guiding principle of public education and was daily read and memorized by pupils.
It was abolished in 1948 after the WWIL
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philosophies, and emphasized the dichotomy and
differences between elements, like interior and
exterior of our world, ie., “our people (country of the
Emperor)” and “others” (Murakami, 2006; Shimazono,
2010). Nakane (1978) defined this dichotomy as
“uchi-soto” (inside outside) distinction. This way of
thinking might have allowed them to misunderstand
that Japanese people were part of the larger world
and to ignore or underestimate people of different
origin (race/country), somehow, giving unfortunately
“convenient” excuses to militarized government to
get involved in the tragic war.

Even though the country has been open to world
economy and grown considerably since WWII, it
IS not easy to determine whether people’'s way of
thinking is relativist/multilateral or conservative/
unilateral. According to Befu (1993; 2001), the “myth”
of Japanese homogeneity has not been broken, but
rather still exists in the Japanese people’s mind
and way of thinking today. During the miraculous
economic growth in Japan between 1945 and 1990
(right before the collapse of the so-called “economic
bubble” in 1991), a new postwar nationalism developed
that built up notions of Japanese uniqueness and
superiority (Yoshino, 1992; Befu, 2001; Graburn & Ertl,
2008). However, contrary to this myth, a variety of
minority populations live in today's Japan. Graburn
& Ertl (2008) categorized them into three groups: 1)
Japan’s indigenous people, the Ainu, Okinawan and
Burakumin; 2) the oldcomers-Korean and Chinese
people and their descendent; and, 3) the newcomers--
recent Immigrant workers from Latin America
and Southeast Asia. In other words, the first group
corresponds to autochthonous minorities, while the
others (second and third groups) are allochthonous
minorities (Heinrich, 2012). Faced with the increasing
numbers of newcomers in Japan since 1990, the
academic discourse with respect to multiculturalism
began to change from the mainstream “myth” of
Japanese homogeneity to seek the possibility of the
nation’s diversity (Morris-Suzuki, 1998; Komai, 1999;
Douglass & Roberts, 2000; Komai, 2001).

In addition to ethnicity or race, linguistic
modernization was used to pursue uniformity,
clarity and monotony, since one’s identity as being
Japanese was widely considered to be grounded in
(or dependent upon) one’s proficiency in Japanese
language (Heinrich & Galan, 2011). However, due to
the increase in number of immigrants, in particular
Nikker and Southeast Asian people who could not
speak Japanese fluently, the disparity or diversity
in language proficiency became visible. Since then,
contrary to the “myth” of monolingual society,
multilingualism was somehow detected and supported
by a significant number of scholars (Maher & Yashiro,
1995; Goebel, 2001; Kanno, 2008; Heinrich & Galan,
2011). UNESCO (2010) confirmed that eight indigenous
languages/dialects’ in northern region and southern
islands of Japan were at risk of extinction. These were
Ainu (Hokkaido), Amami, Hachijo, Kunigami, Miyako,
Okinawan, Yaeyama and Yonaguni. In addition to
the indigenous languages/dialects, more than 100
different languages were confirmed as being used in
Japan, both by newcomers and oldcomers living in
Japan (Heinrich & Galan, 2011).

Confronting the noticeable change from the
myth of a monolingual society to a multilingual
one, in particular after the RICL was enacted, the
Japanese government had no specific policies at the
beginning. In particular, there was no educational
policy to address linguistic issues because of a lack of
prior experience or recognition of multilingualism as
Heinrich (2012) indicated:

The arrival of these newcomers made it clear
that no policy, no concepts and no ideology of
how to deal with linguistic diversity within Japan
existed. It did not exist because diversity within
Japan in the form of autochthonous minorities had
been ignored (Heinrich, 2012: 151).

Since the time of facing this issue, Ministry of
Education, Culture, Sports, Science and Technology
(MEXT) had no concrete plan to promote teaching
languages other than Japanese (Kanno, 2008). Even
though MEXT and policymakers' educational policy

7 One issue of these dialects implies dissolution of diglossia (Heinrich, 2012). Diglossia is a situation in which two types of dialects
(languages) are differently utilized in a single language community. One of them is taught in formal education and commonly
utilized by all members of the community, while another one is shared only in a smaller community.

8 The EIU was an unique definition of education in Japan related to internationalization or globalization. Other than the EIU,
there emerged many definitions: international education, global education, intercultural education, education for cross-cultural
understanding, etc. These definitions have common meanings, while they are slightly different. In this article, the author describes
and analyzes mainly the EIU, which has been the core concept along with others.
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have been promoting “internationalization” of children
by means of enhancing the so-called Education for
International Understanding (EIU)® in public school,
they only sought to foster proficiency in English
for Japanese children and Japanese language for
Children of Immigrant Background (the learners of
JSL). The EIU was said to be born in the 70's in the
form of the “Recommendation concerning Education
for International Understanding, Co-operation and
Peace and Education relating to Human Rights and
Fundamental Freedoms” (November 19, 1974). It was
understood by MEXT as the harmonious combination
of the following three components (MEXT, 1996):

1) To make children have a wide perspective,
foster quality and ability of understanding,
respect different cultures and live together with
others of different culture.

2) To assure children’'s self-establishment as
Japanese and as an individual for international
understanding.

3) To foster basis of foreign language proficiency
and ability of communication (expression) in order
to enhance basic ability of respecting other’s point
of view and expressing his or her own opinions

and intentions in international society.

Even though these components are prescribed to be
equitable, in the actual implementation, MEXT and many
policymakers seem to concur in that it is sufficient and
indispensable to foster proficiency of English language
(Japanese-and-English-led quasi-monolingualism) at public
school level as well as to enable children to understand
Anglophone culture (quasi-monoculturalism) (Heinrich &
Galan, 2011; Yoshimura, 2010). The EIU was promoted
by MEXT through extra-subject activities, such as
Foreign Language Activities (FLAY and Integrated
Studies (IS)°. In the Course of Study (CS), which is
the standard for curricula throughout Japanese school
system, it is stipulated that in principle English should

be selected for FLA (MEXT, 2008). This does not
necessarily mean that FLA must be carried out only
in English, if desired, schools or teachers can “add”
other languages as extra for FLA. However, due to
severe time constraints, very few schools try to teach
or deal with languages other than English in the FLA.
In addition to limited language selection, the content
of Foreign Language Activities tends to be focused on
how to pronounce or use English phrases and words,
rather than how to communicate in different contexts
and how to actually understand and respect different
cultures. This is due, in part, to the lack of teacher
training, pedagogic materials and human resources
and network teachers can count on (Hatae, 2014;
Otani, 2014; Hiroe et al., 2015).

Before Foreign Language Activities were
established as an extra-subject activity in the Course
of Study!, Integrated Studies was the only activity
available to put into place Education for International
Understanding. Even since the establishment of FLA,
in the CS of IS, the EIU was described as follows
(MEXT, 2008)*2:

1) When carrying out learning on international
understanding, activities should lead pupils to

experience and research lives and cultures in

foreign countries by working toward solving

issues and explorative activity.
2) In learning activities, it is important for pupils
to look at a variety of countries and regions, to

experience and get used to foreign lives and cultures
by researching its background and seeking for
difference with Japanese culture from viewpoints
of daily life such as food, clothing, and shelter.

3) Itisalsoimportant for pupils to comprehensively
learn by cooperating with foreigners in

community or Japanese people who once lived
in other countries through various activities.
Such activities include cooking and eating foreign
country’s food, thinking about difference of

9 Foreign Language Activities is an extra-subject activity only at primary level. Annual class hours allocated for this activity is 35
out of 980 total periods. At secondary level, English is taught as a subject, being equivalent to the Foreign Language Activities.
10 Tntegrated Studies was established in 1998 in order to enable pupils to think on their own way about life, to make proactive
decisions and to solve problems better, through interdisciplinary-synthetic and explorative studies, at last, to nurture in pupils’
“Zest for living”. Annual class hours for this activity is 70 out of 980 periods.

11 Before this establishment, FLA was, in some ways, included in IS. Ultimately, MEXT has decided to upgrade FLA to a formal
teaching subject beginning in 2020. This means that FLA is going to be obliged to use authorized (screened) textbooks and
conduct not only formative assessments already used, but also summative evaluations (exam-based evaluation) in the same way
as other principal subjects, Le., mathematics (arithmetic), science, Japanese language, social studies, etc.

12 These reflect the author's summary of the wording of the CS for IS, which are related to the EIU.
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ingredients and its relationship with local climate,
researching habit of eating and relationship
with history and culture, comparing them with
Japanese habit and culture, and discussing and
presenting what pupils have experienced.
According to the above descriptions Education
for International Understanding should be conducted
by exposing students to the experiences of a
variety of overseas communities and cultures, as
much as possible with assistance and help from
foreign people—both adult and children—in Japan.
Currently, more than 60% of public schools conduct
EIU as a component of Integrated Studies (MEXT,
2013b). However, this does not mean that EIU is
done at every grade and in every classroom in the
corresponding schools. Moreover, many schools
cannot find the needed ‘human resources’ such as
the foreign residents who represent different cultural
backgrounds who live nearby. The biggest problem
might be that children with foreign background
(including immigration background) attending schools
are overlooked as partners for the EIU. The MEXT
and schools probably tend to treat Children of
Immigrant Backgrounds solely in terms of their need
to learn JSL, students who, according to MEXT (2011)
and; Matsugaki & Ishizaka (2015), are not reaching the
same level of Japanese proficiency as native Japanese
pupils. In addition, as a result of the assimilationist
policies applied by MEXT and accommodated by
schools and teachers the only supports provided for
CIB is to learn the Japanese language and does not
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guarantee their access to instruction in their mother
tongues (Okazaki, 2007).

Education for Children of Immigrant Backgrounds
is officially determined by MEXT as an extra public
service. In Japan, the Constitution (Article 26) assures
that “all people shall be obligated to have all boys and
girls under their protection receive ordinary education
as provided for by law”. However, according to the
MEXT, “all people” in the Constitution literally means
only Japanese citizens, not foreigners. This means
the guardians (parents) of CIB have no obligation to
send them to school in the territory of Japan (MEXT,
2011; 2013a). However, the International Covenant on
Economic, the Social and Cultural Rights (Article 13
(1)) and the Convention on the Rights of the Child
(Article 28 (1)) ensure every child’s right to education.
To comply with this, Japan, as a signatory country
of this convention, respects these articles and offers,
if and only if children and their family request it, a
free public education to them (MEXT, 2011; 2013a).
In other words, while the Japanese government offers
free public education to CIB, it is not an obligation
for the government nor for CIB’s guardians (parents)
according to MEXT. However, the Convention
strictly stipulates, based on the Rights of the Child
(Article 29 (1-(c))), that every child's parents, his or her
own cultural identity, language and values should be
respected in the country he or she lives. The actuality
in Japan is, therefore, does not reflect the intention of

the convention at all.

Figure 2. Actuality of learning and education for CIB

Based on the description above of how CIB are

treated in Japan, Figure 2 summarizes the actuality
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the CIB face when learning at school. First of all,

those who have difficulty of manipulating Japanese
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language need to attend JSL class intensively while
completing lessons of other subjects. In this situation,
it is very rare that they can count on appropriate
multilingual learning activities in public school. In
other words, they can enjoy lessons of other subjects
only if they get integrated with Japanese pupils. The
precondition for CIB to attend lessons is to assimilate

with Japanese pupils, yet their situations and/or

characteristics are easily ignored. As a result, they are
often left far behind or isolated in lessons. FLA and
IS are not exceptions. They enjoy EIU through FLA
and IS as if they were Japanese pupils, even though
they can be supportive partners as well as normal
learners in lessons. Of course, this is achievable only
if the originally intended curricula of FLA and IS are
appropriately implemented.

Figure 3. Ideal situation of learning and education for CIB (proposed by the author)

To effectively provide education for CIB, learning
in JSL class, multilingual learning, EIU, FLA and IS
need to be better coordinated in the process of their
planning, implementation and assessment. In this
way, Japanese pupils along with CIB can benefit from
comprehensive approach of harmonizing these learning
and education (refer to the Figure 3). Particularly for
CIB, multilingual and multicultural learning is lacking
the most as discussed above and is indispensable to be
implemented. To illustrate what kind of multilingual
and multicultural learning are versatile and what kind
of issues exist in conducting them, exemplary cases
will be introduced and analyzed in next section's.
Most of the following cases are school-based or
local government-based, which implies that the gap
between the intended and implemented curriculum,
unfortunately, seems not to be visible or seems to be
ignored at the level of the central governmental.

3. Efforts for multilingual learning at schools and
others.

To improve the learning in JSL for CIB, who
cannot speak Japanese well, in 2007 MEXT established
an ad-hoc advisory committee on education for foreign
pupils enrolling in public school. Since then, MEXT
had prepared several manuals about how to deal
with the CIB focusing on the learning in JSL (MEXT,
2011; Tajiri, 2014). These manuals are supposed to be
helpful recommendations for pupils, schools (principal/
teachers) and corresponding local board of education.
According to one of these manuals, “Guidelines for
Accepting Foreign Children at School MEXT, 2011)",
both CIB and Japanese pupils should enjoy the EIU
by understanding their friends’ culture and identity
while reconsidering their own. With this, pupils should
ultimately overcome misunderstandings about others
and achieve attitude and skills for living together
and helping each other. Of note is that the manual
explains the importance of appropriately supporting
mother tongue development, and includes rationales

13 The reason why multicultural aspect is discussed by the author adjunct to the multilingual aspect is that, as described above,
these two aspects are interconnected in Japan as issues and should be linked for future of multilingual learning for CIB. In the

next section, it will be discussed more in details.
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based on Cummins’'s Linguistic Interdependence
Hypothesis' published in 1979. However, the manual
does not contain any specific suggestions for the kinds
of activities or tools that are useful to conduct the
EIU and to deal with CIB's mother tongue. Based on
Cummins’s hypothesis, the manual argues that mother
tongue is helpful to foster proficiency of Japanese
language and academic ability for other subjects.
Yet, it also mentions that there is different effect
based on development phases of CIB. Furthermore,
even though terms such as “identity”, “self-esteem”,
“multiculturalism” and “mother tongue” are mentioned
in the manual, there is no argument or explanations
about exactly how to address or respect them.

On the other hand, the manual describes how
to teach JSL classes in detail. Teachers who are
in charge of teaching JSL first need to understand
children’s background, context and proficiency level
of Japanese. Then, depending on the proficiency
level, they apply different types of program, such
as “Survival Japanese Program”, “Basic Japanese
Program”, “Skill-based Japanese Program”, “Integral
Learning Program between Japanese and Other
Subjects” or “Supplementary Program for Other
Subjects” to children. Of course, JSL can offer a space
for multicultural learning in community-based and/
or Interactive activities (Okazaki, 2007; Yamanishi,
2010; Kitamura, 2012). Yet, it still lacks discourse on
multilingualism.

In 2013, the MEXT established a new ad-hoc
advisory committee on how to guide children who
need to learn Japanese as a Second Language. Based
on the report of this committee, a “special curriculum”
was introduced in 2014 to conduct official lessons for
CIB to study JSL in public schools. Before this special
curriculum was introduced, JSL was an extra-curricular
and extra-subject activity. It was implemented as a
part of afterschool activities or lessons for CIB, a kind
of voluntary work for school teachers and schools, and
extra financial administrative burden for local board
of education and local government. Therefore placing

JSL as a special curriculum is meaningful for all
stakeholders in this context. However, it is anticipated
that this would result in huge gaps among schools and
boards of education that introduce this curriculum
differently. More importantly, some school or board
of education even do not introduce the program, since
there is local control over any special curriculum
depends on their own decision (Tajiri, 2014).
Currently, in the discourse in Japan around
multilingual learning multilingualism almost always
stands for bilingualism. The most common method is
to teach CIB separately in their languages: Japanese
and their mother tongues. Of course, when JSL is
taught, students’ mother tongues are occasionally used
as an auxiliary language by schoolteachers and JSL
teachers. In some municipalities or towns, teachers
are hired or asked to work and intermittently teach
CIB, In some cases these mother tongue teachers
might be social workers/volunteers. According to
Saito et al. 2015) even though these teachers are
outsiders in the schools, on top of the work described
above, they are also expected to interpret and
translate some information for CIB and their families,
help schools to understand CIB’s situations and teach
Japanese language and other subjects accordingly. In
public schools, it is very unusual that more than two
languages are taught (ie., Japanese and English) to
pupils. However, in the case of international schools
for CIB, bilingual or trilingual learning is a typical
standard for language education. This is because

CIB’s needs for learning languages is diverse due to

their career progression. In 1995 Nakanishi suggested

that CIB are likely to follow different career paths

(Nakanishi, 1995):

1) Intend to Return Home: want to go back to their
homeland immediately or after graduating junior
high or high school.

2) Japanese oriented: want to stay and work in
Japan. Some of them want to graduate from high
school or university.

3) Globally Oriented : want to go to the European

14 This Hypothesis (Cummins, 1979) argues that certain first language (L1) knowledge can be positively transferred during the
process of second language (I.2) acquisition. Both proficiency of L1 and L2 share the Common Underlying Proficiency (CUP), which
is child’s cognitive and academic proficiency, and is said to develop during a certain time, ideally in earlier childhood. If the CUP
is not effectively developed by one-language-based life and learning, not only L1 or L2 proficiency, but also academic ability for
other subjects would be negatively affected. On the other hand, Cummins (2000) explains that proficiency of social languages (the

»

so-called “Basic Interpersonal Communication Skills (BICS)”) can be equitatively obtained through good transfer of meanings and
functions at the CUP between academic languages (the so-called “Cognitive Academic Language Proficiency (CALP)”).
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Union (EU) or United States (US) after graduating
from school, or go and come back continuously
between Japan and their homeland.

4) Don't see a future: want to study in high school,
but, feel like not to make it due to difficulty of
studying in terms of learning level or financial
reason. Or want to work rather than to study.

For those CIB who intend to return to their
home countries, it is important to graduate from
international schools that offers bilingual learning
(Japanese and mother tongue) with a qualification
corresponding to homeland educational system. In
addition, the Globally Oriented CIB who may require
trilingual learning should attend international schools.
The Japanese Oriented CIB may desire to join public
schools where they can obtain the qualification
corresponding to Japanese educational system. The
most problematic case is are those CIB who do see
a future for themselves. They cannot accommodate
themselves to public schools nor international school
due to difficulties of studying and/or financial issue.
They usually do not achieve enough levels in Japanese
proficiency, and even worse, some of them cannot
develop communication skill based on their mother
tongue.

With the terms Cummins (2000) used, not only
academic language (the “Cognitive Academic Language
Proficiency (CALP)”), but also social language (the
“Basic Interpersonal Communication Skills (BICS)”)
cannot be achieved. This situation is called “double
limited” or “semilingual”. This could also happen to
the other three types as well, if CIB fail to follow
lessons or instruction in school. The double limited
(semilingual) CIB could face difficulties of thinking
logical and abstractly (Sato, 1995; Tamaki, 2014; Nii
& Yururi, 2015). In addition to this double limited
issue, it is also indicated by several researchers that
if mother tongue is not appropriately taught or dealt
with, CIB may not effectively foster their identities
and capabilities to communicate with their parents
(Kitayama, 2012; Ochiai, 2012).

Several approaches or activities have been

implemented to responding to these issues, They

focus on language education that are implemented by
schools, local governments, boards of education, or all
together. While MEXT provide helps sometimes by
giving project-based funds or additional designation of
human resources, they are mostly conducted at and
within local levels.

The methods for teaching mother tongue are
not as well structured as for the Japanese language
and other subjects. Mother tongue lessons are
usually conducted as extra-curricular and afterschool
activities. Therefore, similar to typical teaching style
of JSL, “Toridashi” (bringing all CIB in a classroom
and teaching them together) is applied®. However,
the problem with “Toridashi” is that CIB at different
proficiency levels gather in the same classroom and
the teacher of mother tongue needs to teach the same
lesson to them. Thus, the content of the teaching is
usually very general or too simple. Needless to say, to
conduct lessons of mother tongue appropriately and
effectively, a coherent curriculum for teaching mother
tongue is indispensable and must be implemented.
The diversity of the students from Immigrant
backgrounds, the different languages they speak,
and circumstances of being in Japan, along with a
scarcity of governmental support!'® for this field work
together to prevent stakeholders such as schools,
local governments and local boards of education from
taking flexible and appropriate actions toward the
issues (Nakanishi, 1995; Tamaki, 2014). Below, several
examples are introduced to illustrate their advantages
and disadvantages.

Hamamatsu City is a relatively large city (where
in Japan?) and one of the famous cities where many
people with Immigration background (more than
30,000 people) are living. In 2014, the number of CIB
who needed to learn JSL was 1405, or 2% of all the
pupils in public schools (elementary and junior high
schools) in this city (Saito et al, 2015). With the
support of financial and human resources provided
by the central and city governments, additional
teachers were allocated to those public schools with
many CIBs in attendance. Moreover, bilingual support

personnel and learning counselors were dispatched to

15 Other than “Toridashi”, “Hairikomi” (an extra teacher joins ordinal lessons (Japanese language and other subjects) to help the
teacher in charge of that lesson) is commonly employed as a teaching method for JSL.
16 There exists some sort of financial assistance from central or local government in the field. However, it is insufficient to cover

all the demands claimed by practitioners.
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these schools, and Non-Profit Organizations (NPOs)
were contracted by the city's board of education to
conduct activities for learning Japanese language and
mother tongues.

There are two main approaches to the teaching of
mother tongues in Hamamatsu City. One is bilingual
support personnel providing learning assistance
(combining Japanese and mother tongue) for new
CIB in order to provide life normalization (adaptation)
as a first step. This learning assistance, mainly as
“Toridashi” during their schooling, but continues in
different ways based on their necessity. The other
Is teaching mother tongue in the “Bogo Kyoshitsu
(Classroom of Mother Tongue)”, managed by NPOs.
This class is offered outside of regular school hours on
Saturdays, when public schools are not in session. The
purpose of this class is to help with the communication
between parents and their children and to promote
understanding of their countries through learning
how to read and write mother tongue and teaching
about their country’s culture and history (Saito et al.,
2015).

The second example of----- is a school in Osaka
Prefecture which is located:--. . Shiki Primary School
in Yao City is famous for its pioneering bilingual
activities'”. This school has a long history of educating
CIB, and has been accepting CIB since 1984. In
1993, “Nihongo Kyoshitsu (Classroom of Japanese
Language)” was established to teach JSL as an extra-
curricular activity. As the experiences of managing
this activity accumulated, the teachers started
recognizing the Importance of teaching students
their mother tongue, as well. According to research
conducted by Nishimura (2009), when students initially
entered the schools, teachers discussed challenges
they faced such as the difficulty of communication
between CIB and their parents which they felt was
affecting the students’ self-esteem. In response to
this, mother tongue instruction was introduced in the
Nihongo Kyoshitsu starting 2003, whose name was
changed into the International Class in 2007. Mother
tongue learning started initially through JSL by
explaining in mother tongue, teaching basic words or

knowledge about mother tongue. Later, its contents
and class timetable were systemized apart from JSL.
Basically, CIB learn mother tongues such as Chinese,
Vietnamese, Filipino and Thai in a proficiency-based
class through “Toridashi” while Japanese pupils
learn Japanese language or IS in different classroom.
Mother tongue has now developed into a learning
activity inside the school’s regular curriculum, as well
as in JSL (Nishimura, 2009).

The final example is from Hyogo'®, a neighboring
prefecture west of Osaka. Hyogo is a unique prefecture
as evidenced by the fact that its board of education
established the Multicultural Children’s Center in 2003
to support CIB and their families comprehensively
to smoothly live and learn in Hyogo. This center
offers supportive activities such as 1) consultation for
learning and schooling, 2) offering learning materials
and information, 3) exchange program for the EIU, 4)
registration and dispatch of interpreters, volunteers
and learning supporters, and 5) research and training
to understand the CIB's issues. In addition, Hyogo
prefectural board of education started projects to
support mother tongue learning for CIB in 2006.

Through these projects, schools with many CIB
were assigned as base schools for mother tongue
learning. Volunteers who can teach and guide mother
tongue are therefore sent to these schools (Notsu, 2015).
In addition to activities offered by this center, various
NPOs also try to support mother tongue learning in
their own places as well as in public schools (Ochiai,
2015). For example, “Hoamai Kyoshitsu (Classroom)”
was established in 2006 at Shinyo Primary School,
Kobe City as a project funded by Hyogo prefectural
board of education, and currently supported by Kobe
city board of education. The Vietnamese students
in this school district represent around 10% of the
school's pupils. In the “Hoamai Kyoshitsu”, classes
in Vietnamese language and culture are offered for
Vietnamese CIB every Friday after school. These
CIBs are learning Vietnamese language through card
games and twister game, and celebrating Vietnamese
festival and performing “Shishimai (Lion Dance)’, a

traditional dance in Vietnam.

17 Osaka is one of the first prefectures to deal with CIB’s learning. There are approximately 200 schools in Osaka that hold a
specified classroom for JSL or mother tongue learning (Majima et al, 2010). In Osaka, there are 1966 CIB who were at various

levels of understanding Japanese language in 2012 (MEXT, 2013b).

18 In Hyogo, there are 774 CIB who face difficulties of understanding Japanese language in 2012 (MEXT, 2013b).
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In all three cases above, schools, NPOs, boards
of education, and other stakeholders are trying
to provide multilingual learning activities to the
extent possible within the constraint of financial and
human resources. However, according to Matsugaki
& Ishizaka (2015) there are still many CIB who do
not receive sufficient support, particularly those who
are scattered among different schools where there
are only one or a few students in the entire school.
In general, the case in Japan is that teachers and
people in community have little understanding of
CIB'’s issues or are familiar with international issues,
thus CIB tend to be isolated not only from school,
but also from the life of the community. As a result,
they are more likely to be absent from school, stay
at home doing nothing or play downtown at night,
and eventually drop out of school (Tamaki, 2014). As
mentioned above, even though the Ministry confirms
the importance of treating CIB appropriately, its
support toward CIB, schools, boards of education and
NPOs is clearly not enough. Related to scarcity of
MEXT’s support, various issues exist as follows:

1) Inconsistency of methods or contents of
mother tongue learning (education), and shortage
of pedagogical consideration or sharing and
accumulation of experience of harmonization among
the EIU and teaching JSL and mother tongue (Saito
et al, 2015; Tamaki, 2014).

2) Scarcity of human resources such as foreign or
Japanese teachers who are capable of conducting
mother tongue and culture education, and in-
curriculum learning activities (Tamaki, 2014).

3) Too much dependence on voluntariness of local
stakeholders such as teachers, schools, NPOs and
local boards of education, etc. (Nishimura, 2009;
Kitayama, 2012; Ochiai, 2012).

4. What’s next for multilingual learning: Policy
Recommendations
Several suggestions for policy directives or
concrete remedies are introduced below, They

are based on the research of Japanese scholars

who have been investigating these issues and offer

several suggestions for better serving the children of
immigrant background and strengthening multilingual
teaching and learning.

Yoshimura (2010) proposed a harmonization of
three types of foreign language learning: 1) English
learning as a Foreign Language Activity (FLA), 2)
Multilingual (Plurilingual)”® learning as FLA or IS,
and 3) Multilingual learning with language minority
(including CIB) as IS. The last type of learning is
important for both majority (Japanese) and minority
children (including CIB) in terms of the EIU.
Specifically, Fukuda & Yoshimura (2010) proposed a
kind of mixture of multilingual learning described by
Yoshimura (2010) as follows:

1) 2-yearlong IS: choose 5 principal languages
(Portuguese, Chinese, Spanish, Korean and Filipino),
which are spoken by CIB and a sign language
(Japanese), and conduct 10 hour lessons for each
language. Include research about the language
and the students’ background such as culture,
geography, history and community, etc.

2) l-yearlong IS: choose 3 languages (Chinese,
Korean and Filipino) for Grade 3, and conduct 5
hour lessons for a language, dealing with sound and
words, greetings, colors, animals, fruits, numbers,
animals’ roaring and song, etc. Then in Grade 4,
another program is proposed, choosing other 3
languages (Vietnamese, Indonesian and Thai).

Abe (2010) partially applied Fukuda & Yoshimura
(2010)'s 1dea to studying IS activities in the classroom,
where a child with Chinese background was the
subject and confirmed the positive effects: 1) increase
in knowledge about diversity of world, 2) affirmative
attitude toward diversity of language, 3) raising
Interest in learning languages, and 4) increase in
knowledge about languages for daily life other than
Japanese and English.

Tamaki (2014) interviewed the principal of a
Brazilian international school in his study. He found

19 Yoshimura (2015) highlighted “plurilingualism”, which refer, in the definition of the Council of Europe, to “the repertoire of
varieties of language which many individuals use, and is therefore the opposite of monolingualism; it includes the language variety
referred to as 'mother tongue' or 'first language' and any number of other languages or varieties. Thus in some multilingual areas
some individuals are monolingual and some are plurilingual” (Council of Europe, 2014). In contrast, multilingualism refers to “the
presence in a geographical area, large or small, of more than one 'variety of language' i.e., the mode of speaking of a social group
whether it is formally recognised as a language or not; in such an area individuals may be monolingual, speaking only their own

variety” (Council of Europe, 2014).
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that international schools need human and pedagogic
resources for Japanese language, instead of those for
other languages. This is contrary to Japanese public
schools that do not have enough resources of other
languages. Therefore, both types of schools could
cooperate together to get synergic effect. International
schools facing serious problems of finance are likely to
welcome this kind of cooperation from public schools.

The Tochigi Prefectural Board of Education
established a long-term (six month) in-service training
for learning foreign languages beginning in 1991.
Teachers can apply for this training to study foreign
languages such as Chinese, Spanish, Portuguese,
without working during this training. Even though
there has been some mismatch of teachers learned
some language and schools in need of reinforcement
for multilingual learning, a total of about 30 teachers
have benefited from this training (Tamaki, 2014). This
trial by Tochigi prefecture is worth mentioning as
a possible model for reforming in-service training
related to multilingual and multicultural learning.

In order to support the local efforts for multilingual
learning introduced above, the central government
should involve more, such as 1) increasing financial
support for local government, boards of education
and schools, i) conducting empirical research for
developing a new curriculum of multilingual learning
(including reconsideration of consistency among
multilingual learning, the EIU and JSL, etc.), and
1ii) establishing aconsortium among public schools,
international schools, NPOs and so on that would----+- .
In conclusion, it is the hope of this author that MEXT
would take a principal role and conduct more concrete
actions on this field.
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An Analysis of 5" Grade Fraction Magnitude Comparison Tested to
7" Grade Primary School Students in Papua New Guinea (PNG)

Anda Apex APULE

Naruto University of Education

Abstract: Fractions concept poses a challenge for many primary school teachers and
students all over the world though it is important for future mathematics learning.
Many recent research findings have uncovered that both teachers and students in
Papua New Guinea at primary school level have difficulty understanding the fraction
concept.

This report is based on a sample 5" grade fraction magnitude comparison test
that was administered to the 7™ grade students of one of the primary schools in Papua
New Guinea (PNG). The purpose of this study is to comprehend the effectiveness of
the mathematics curriculum at primary school level in PNG. A test consisted of 6
fractions comparisons items were administered to a total of 76 seventh grade students
from two classes. The study engaged both quantitative and qualitative methods of data
collection. The findings exposed students’ limited understanding of fraction magnitude
and common areas of misconceptions. Hence, the study proposes more effective ways
to improve the standards of mathematics education at the primary school level in PNG.

Keywords: Papua New Guinea, Fraction magnitude, Misconceptions

1. Introduction as Study Background

Papua New Guinea has four levels of education;
namely, elementary, primary, secondary and tertiary.
The basic or compulsory education is made up of
3 vears elementary and 6 years primary from the
existing structure of 3-6-4 (3 years Elementary School-6
years primary school-4 years secondary school).
Mathematics subject is compulsory for all levels of
PNG education starting from the elementary level.

This report contains information about sample
mathematics test conducted in one of the primary
schools in Nations Capital, Port Moresby, and PNG.
The study is part of the program sponsored by JICA
under the long term study program “Improvement
of Quality of Teaching Materials for Mathematics
and Science”. Hence, the sample acts as tool to

guide curriculum planners and educators about the

general misconceptions of teaching and learning in
mathematics education as well as the effectiveness of
the existing curriculum so that applicable measures
can be taken to improve the standard of mathematics
education at the primary school level in PNG.

Port Moresby is the biggest city and the economic
centre of the country; therefore the students and
teachers were from most provinces of PNG. Also
the classes consisted of children from various socio-
demographic backgrounds with wide range of ability
levels.

The primary schools in PNG can be classified
as rural, semi-urban and urban schools. Possibly
it is right to say that this sample represented the
urban centre of the country, and there may well be
different results in the semi-urban or rural schools of
Papua New Guinea. However, previous study (Apule,
Ishizaka, Osawa, & Kosai, 2016) discovered that the
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urban school performance level was just equal as the
performance level of rural and semi-urban schools.
Hence, this sample study can signify efficiency of
primary school level mathematics education in PNG.

2. Participants

The sample includes two seventh-graders (ages
12-15) in a primary school in Port Moresby, the
National Capital of Papua New Guinea. The sample of
76 students from two classes (38 male and 38 females)
participated in this survey.

3. Instruments

The main source of data collection was through
the six (6) open-response fraction items used in the
test purposely to gather information about students
thinking and understanding of fractional concepts.
The test required students to use the inequality
symbols (>, = or <) to compare the fractions and
explain their answers using words and or diagrams

on the space provided. Thus the study engaged both
the quantitative and qualitative methods of data
collection. The open-ended aspect of the test was to
provide a qualitative data of students understanding
of fractions concepts and expose their tendencies in
thought.

Table 1: Fraction pairs for comparison and their type
used in the test.

Item | Pre-test Fraction Comparison type
a. <, % | Same denominators
b. ~ .= | Unit fractions/same numerators
C. .4 |Equivalent fractions
d. ¢, |Different Denominators
e. % , % Different Denominators
f 2,2 | Same Numerators/different denominators
4. Results

4.1. Overall results
The graph (figure 4.1) shows the overall results of
the sample test performance.

100
< 80
E 60
[¢]
<
> 43.4
o 40
3
Q 13.2 13.2
< 20
5.26 3.9 2.6
0 H . B
a. b. c. d. e. f.
Question Items

Figure 4.1: Overall performance

According to the overall performance in the test,
less than half (434%) of the total respondents had
correct answers for item ‘a’-comparison of fraction
with the same denominator. Otherwise, the other five
comparison items were poorly performed by the total
respondents, exposing similar type of misconception
through their words and or picture diagrams used in
explaining their comparison (>, =, <) choices. For item
‘b’ comparison of unit fractions (3,3) the accuracy rate
was 13.2% while item ‘c’, comparison of equivalent
fraction (+2) was only 5.26%. The two other items

with different denominators items ‘e’ and f was the
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worst performed. Three students (3.9%) had correct
response for item ‘e’ whereas only two students (2.6%)
had item T correct.

4.2 Qualitative Analysis

As per the research design, students were
encouraged to write using words or picture diagrams
to justify their comparison choice (>, =, <) for each
pair of fraction comparison. These data type was
analyzed qualitatively by using an open coding to code
each student case independently. These independent

students’ cases were then combined through checking
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the commonalities and strategies used. Subsequently,
four (4) main categories were identified in which
all the independent codes were merged. Three of
these categories were as an evidence of students’
misconceptions while the fourth category was as
an evidence of correct reasoning for the fraction
magnitude comparisons.

(i) Misconception 1(M1): Viewing a fraction as two
separate whole numbers

Misconception 1 (M1) was due to students viewing

a fraction as two separate whole numbers. The sample

students’ responses were used as an evidence of M1.
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Figure 4.2: Sample evidences of Misconception 1 (M1)

The sample evidence was used to compute the rate
of M1 for the sample respondents. Figure 4.3 shows

the rate of Misconception (M1) observed in each item.
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Figure 4.3: Rate of Misconception 1 (M1).
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According to the information provided in figure
4.3, we can see that M1 was noticed in all items with
the highest of 58% for items ‘e, followed by item ‘d’
with 54% and ‘e’ with the M1 rate of 53%. The three
other fraction comparison question items had the
following M1 rates, item ‘a’ (26%), item b’ (25%) and
item f (33%).

Correspondingly, it was observed that many
students reiterated M1 for all the question items. For
example, same denominator fraction item ‘@ (%,%),
students compared the numerator and denominator
separately, ie. 5>2 (5 is greater than 2) and 6=6
(Both numbers are same so they are equal) thus their
comparison choice was (2>%). Though these students’
answers were correct, their thinking was wrong
because students with this misconception applied
the same strategies to all the other pair of fraction
comparison items, like item b’ (+,%), 1=1 and 3>2, so
their answer was (+>+). Since the numerators were
same, they just compared the denominators.

Similarly, for item ‘d" students with category

() misconception claim that & was greater than +

because 5>3 (comparing the numerators separately)
and 6>4 (comparing the denominators separately) and
thus + has bigger numerator and denominator so it
is bigger than <. Though their answer was correct,
students with this misconception applied the same
strategy to compare item “e”, claiming that % is less
than < because 2<3 (ie. comparing the numerators
separately) and 3<5 (i.e. comparing the denominators
separately) because the fraction number + has bigger
numbers for numerator and denominator than fraction
number + , which is a total misconception. These two
items were deliberately prepared to capture this type

of misconceptions.

(i) Misconception 2 (M2): Viewing that same
numerator fractions are equivalent
The second Misconception (M2) was identified to
be students viewing that same numerator fractions
are equivalent. The sample students’ responses were
used as an evidence of M2 as shown in figure 4.4
below.
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Because the numerators are same.

3, 3
£ §& 3

nMMbw

tece

a’( ‘\'b\.e *of '\q \
e f\' w )

Cand

Two numbers at the top is equal so it is equal.

Figure 4.4: Sample evidences of M2

The sample evidence was used to compute the

rate of M2 for the sample respondents. Figure 4.5

shows the rate of M2 in the sample test.
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Figure 4.5: Rate of Misconception 2 (M2).
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As it can be seen from the graph in figure 4.5,
M2 was only noticed in question items ‘b’ (+,3) and
T (£3) because these two items have same number
as numerator for each fraction pair comparison. Each
item had M2 rate of 45% because the same group of
students who had this misconception view in item b’
reiterated the misconception in item f. These students
decided to focus on comparing the numerators of the
two fractions rather than thinking about the fractional
amounts.

(ii) Misconception 3 (M3): Incorrect reasoning for
fraction magnitude comparison
The third Misconception (M3) was identified as
“Incorrect reasoning” basing on students responses.
The M3 includes use of; addition, multiplication, or
incorrect diagram and or picture representations.
Figure 4.6 shows the sample students’ responses as
an evidence of M3.

5/6x2/6 =5%x2/6 = 10>6

Gj[———

Incorrect diagram representations

Figure 4.6: Sample evidences of M3

The sample evidence was used to compute the
rate of M3 for each item. These types of misconception

were noticed in all question items. Figure 4.7 shows
the distribution of M3 in each item.

100
9 80
g 60
:S 40 30
S 20 _:. 17
o M M
a b

42
33 38
I l I .
c d e f

Question Items

Figure 4.7: Rate of Misconception 3 (M3)

According to figure 4.7 above, very high rate
of M3 was noticed in all the fraction magnitude
comparison pairs of item. The rate of M3 ranges
from lowest as 20% (item b’) to the highest as 42%
(items ‘c’). In addition, it can be seen that equivalent
fractions item “c” (+,%) recorded the highest rate of M3
because the sample respondents could not reason the
equivalent nature of the fractions or could not view
these fractions as equivalent due to use of operations

such as addition, multiplication or incorrect picture

diagram representations.

Hereafter, the high rate of M3 as observed in these
results perhaps reveal that students were not taught
fraction magnitude comparison topic or had missed

out on learning this very important mathematic topic.

5. Discussions and Implication

The sample population overall performance was

very poor exposing limited understanding of fraction
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magnitude in all the six pairs of fraction comparison
items. The most straightforward, comparison of
same denominator fractions question item ‘a’ (2,%)
had an accuracy rate of 43.4%. On the other hand,
five other pair of fraction comparison items having
different denominators proved to be very difficult
for PNG primary students at this grade level. The
worst performance score was for item ‘e’ (3,2) and
£ (2,2) with the accuracy rate of only 3.9% and 2.6%
respectively. Similarly, equivalent fractions item ‘¢’
(+,%) recorded an accuracy rate of 52% from the
total respondents’. The students’ respondents could
recognize the equivalence nature of the two fractional
numbers. Likewise, the comparison of unit fraction
item b (+%) had an accuracy rate 13.2% while
different denominator fraction item ‘d’ (2,2) also had
an accuracy rate of 13.2%.

The further qualitative analysis identified three
types of common misconceptions for each type of
fraction magnitude comparison items in this study.
The most common misconceptions was “viewing
a fraction as two separate whole numbers”, mostly
treating the numerators and denominators separately.
Students think that the numerator and denominator
are separate values and have difficulties seeing them
as a single value. For example, fraction comparison
question item ‘e’ (%), students simply compared
numerator to numerator 5>3, and denominator to
denominator 6>5, concluding that 2>< or because the
first fraction has bigger numbers for its numerator
and denominator over the second fraction. Though
the answer is correct, their thinking is incorrect. It is
hard for them to see 2 and < as individual numbers.
Many students with this view of misconception were
noticed to have applied the same reasoning to all the
questions, totally reducing the success rate.

For comparison of unit or same numerator
fractions such as question items b (5,3), and f
(£,2) prompted Misconception 2 (M2) of viewing that
the same numerator fractions are equivalent. The
sample respondents recorded M2 rate of 45% for each
questions items ‘b" and f. For example for the fraction
comparison pair + and +, students with M2 say that
these two fractions are equal because the numerators
are equal, 1=1. It was observed that mostly the same
group of students having this view in item b’ repeated
the same view in item ‘f by focusing on comparing the

numerators of the two fractions rather than thinking

62

about the fractions amounts.

Furthermore, in all the questions items, students
exposed total confusion state of having the skill of
comparing fraction magnitude by applying unnecessary
operations such as addition or multiplications, or even
Incorrect pictorial representations. These responses
were categorized as Misconception 3 (M3) due to
incorrect reasoning for fraction magnitude comparison.
These misconceptions were noticed in all the question
items with lowest as 17% in item b" and highest as
42% in item °‘¢. These students simply disclosed

inadequate understanding of fraction magnitude.

6. General Conclusions

The primary purpose of this study was to
identify the effectiveness of PNG primary school level
mathematics curriculum so that appropriate measures
can be taken to address the findings highlighted in
the study. The study was successfully carried out in
one the primary schools in Port Moresby, PNG. There
was a fair (50% male and 50% female) participant
from both genders from the 76 total participants. The
sample mathematics test consisted of items taken
from 5% grade Japanese Curriculum on the content
area of fractions, specifically comparison of fractions
magnitude.

The results of the test administered showed that
majority of the students fell short of demonstrating
mastery of the 5" grade fraction comparison
concepts at the 7% grade primary school level in
PNG. Students exposed very limited understanding
of fraction magnitude and its comparison skills. The
qualitative analysis exposed three common areas of
misconceptions in comparing fractions magnitude.
Misconception 1 was due to students treating the
numerator and denominator as separate whole
numbers. Misconception 2 was due to students viewing
that same numerator fractions are always equivalent,
and Misconception 3 was Identified as incorrect
reasoning’s, that includes the use of operations such
as addition and multiplications and incorrect diagram
representations.

Hereafter, in light of the findings revealed in
this study, the following recommendations need
careful attention in order to raise the standards of
mathematics at the primary school level in PNG.

Firstly, Teaching and learning of fractions with
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understanding requires significant effort from both
teachers’ and students. Teachers must help students
to recognize that fractions are numbers and that they
expand the number systems beyond whole numbers.
Use number lines as a central representations tool
in teaching this and other fraction concepts from
the early grades. It is also important to incorporate
variety of manipulative such as set models, area
models, number lines etc:--This will help students to
explore fractions with a variety models and connect
the visuals to the related concepts. For example, an
area model helps students to visualize parts of the
whole. A number line shows there is always another
fraction to be found between any two numbers-
an important concept that is underemphasized in
teaching of fraction. Using number lines are very
important in developing students understanding of
the fraction yet they are not widely used in PNG
classrooms. Recent reviews of research on fraction
(Siegler et al, 2010) report that the number line helps
students understand a fraction as number (rather
than one number over another number) and develop
other fraction concepts.

Secondly, the standard of Papua New Guinea's
education system would not be elevated until the
country begins to produce a greater number of
qualified teachers. It was observed that generalized
subject teachers were teaching the upper primary
classes, where one teacher teaching seven or eight
different subjects though not competent with some
of these subjects which compromises the quality
of education students deserve. It is important that
specialist subject teachers’ must be assigned to
important subject like mathematics so that the
intended curriculum is properly implemented to
raise the standards of mathematics educations. Also
it is strongly recommended that teachers must
be provided with adequate in-service training on
mathematics content in line with applicable materials
and methods that can support students learning in
the classroom.

Finally, there is a possibility that many PNG
primary school teachers skip or overlook some of
the important mathematics topics and subtopics in
the existing curriculum. Students showed little or
no understanding of fraction magnitude comparison
skills in this study. Hence, curriculum alignment for

primary school level must be clearly stated and spelt

out to the teachers’ so that appropriate content at
each grade is delivered to the students. That is the
primary school level curriculum 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
avoiding excessive repetition. As students construct
and develop new ideas and skills, the concepts and
processes they learn become richer and much more
complex.

To conclude, fractions arithmetic is fundamental
for future mathematics achievement and for ability
to succeed in many professions. Unfortunately, these
skills bear large difficulties for many teachers and
students. Therefore, it is important to review and
identify why learning fractions arithmetic is so
difficult for primary school level in PNG. It is better
to identify the current practices and commonalities
and see what interventions are effective that can
help children overcome the challenges of mastering
fraction arithmetic.
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Study Note

Issues that Hinder the Development of
Mathematics Education in Samoa
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Abstract

Mathematic competency in Samoa has been low for more than 20 years now. It
is considered the lowest achieving subject in examinations, 40% of students receiving
30% marks or lower in National Examinations. Students entering into university for
advanced studies in Mathematics are inadequately prepared for further studies in
Calculus and Linear Algebra. This is due to the lack of substantial understanding
in fundamental principles of Mathematics. This article provides an overview on
the quality of teaching Mathematics in which it directly impacts student learning in
primary and secondary level education. Also the non-alignment between the curriculum
and the textbook indirectly affects student who are learning mathematics. Also it
briefly explains examiners and their lack of understanding of the current situation of
what is being taught to students, because there is a misunderstanding between what is
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perceived to be taught and what it is actually being taught to students.

Keywords: Samoa, Mathematics

1. Introduction

Samoa is an island located in the Polynesian region
of the South Pacific Ocean with a population of 187,820
on aland area of 2,944sq km (Samoa Bureau of Statistics,
2016) comprising the two main islands of Upolu and
Savaii and eight small islands. The education sector
consists of: government and non-government schools
(primary and secondary); early childhood education;
post school education and training; and Ministry of
Education Sports and Culture (MESC). Ministry of
Education is guided by their mission which is “Promote
quality and sustainable development in all aspects of
Education, Sports and Culture to ensure improved
opportunities for all”. The ministry’s responsibilities
include school planning, policy formulation and
regulation of education in Samoa. This mission or
theme is the groundwork of school development

programs in Samoa. The sole objective is to increase

and broaden access to education, ranging from Early
Childhood Education to Universities. Despite the
Ministries effort to improve education, the mathematic
performance of students in higher-level examination
1s constantly low. Mathematics subject is taught from
primary to secondary and it is the leading issue facing
the education sector at present. Students’ mathematics
level drops drastically, as they reach secondary
schools and this problem has continued for the past
20 years. It is an issue that demands the attention of
the Ministry of Education. It needs to undergo reforms
and to upgrade to try resolving this issue. One major
reform started in 2012 and it was first implemented
in 2014, when Pacific Senior Secondary Certificate
(PSSC) which was administered by the Secretariat of
the Pacific Board for Education Assessment (SPBEA)
was replaced by Samoa Secondary Leaving Certificate
(SSLC). The development and the localization of

external assessment components that is, examinations
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have currently been administered in a Samoa context
since 2014. Even with these reforms, there was not
much improvement to the credibility of mathematics
examination. It is believed the quality of learning
depends on the quality of the teaching inside the
classroom. Therefore, in order to improve the
competency level of students in mathematics, teaching
of mathematics needs to be improved first. Teacher
must be equipped with both knowledge about the
contents and pedagogical in order to boost confidence
in teaching mathematics.

2. Background

The figure below shows two graphs the current
progression rate of students in secondary schools

Progression Rate in Secondary Education
120%

100%

80% -

60%

40%

20%

0%

Year9 Year 10 Year 11 Year 12 Year 13

=4=Male =fli=Female

and the transition rate of students to university level
respectively. In the first graph (see figure 1) the
low progression rate for Year 11 is due to students
skipping a grade from Year 10 to Year 12. However
In Year 12 and Year 13, the students are required
to take the national examination which resulted in,
the drop in progression rate for Year 13. About 30%
of students tend to fail the examination in Year 12
comparatively, about 40% tend to fail the Year 13
examination. From those who failed, half of them
will repeat a year in order to continue studies while
the other half will drop out of school like any other
country, where various educational issues exist.
The Ministry of Education Sports and Culture is

continuously seeking for a solution.

Transition Rate from Year 13 to NUS
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n w &» w 8 b
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—
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Figure 1. Progression rate. (Source: Education Statistic Digest, 2016, p. 52)

The main issue this paper will focus on is the
mathematics competency of schools in Samoa. The
status of mathematics education of schools in Samoa is
a major concern for University level. In the secondary
level, the students are not adequately prepared for
the next step of mathematics at the University.
The foundation of mathematics and its principles
are not properly acquired, learned and nurtured
at the appropriate age therefore; it causes a ripple
effect throughout their academic life. This issue was
not fully revealed until the Ministry of Education
localized the national examination in the year 2014,
the shift from Pacific Senior Secondary Certificate to
Samoa School Leaving Certificate. This new reform of
localizing the examination, involves the modification
and unpacking of the current syllabus and introducing
the SOLO taxonomy to analyze student’s answers
in the examination paper. Structure of Observed

Learning Outcomes (SOLO) Taxonomy provides a

66

simple, reliable and robust model for the three levels
of understanding-surface, deep and conceptual. (Biggs
and Collis, 1982). From this reform, it has revealed
students’ actual mathematics knowledge. In Figure
2, the graph illustrates the average percentages of
national examination, namely the Year 12 Samoa School
Certificate (SSC) and Year 13 Samoa School Leaving
Certificate (SSLC) for Mathematics from 2002-2014.
These are the last two years of secondary schools.

The results shown, clearly confirmed that
the achievements of mathematics in students are
considerably low as their academic life reaches the
final stage of college. The problem is constantly and
rapidly increasing throughout the years resulting
iIn more and more students loathing mathematics
subject in secondary schools. Due to the localization
of the national examination, results for SSLC shown in

figure 3 was recorded and analyzed using the SOLO
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Figure 2. SSC and SSLC Mathematics at-risk percentage (source: Education Statistic Digest, 2016, p. 51)

Taxonomy model. About 96% of the students achieved
‘beginners’ level in Mathematics, 3% in ‘Achieved’ level

and 1% in ‘Merit level. No student achieved ‘Excellent’

level since the introduction of the SOLO Taxonomy.

Percenatge of Year 13 Students Sat SSLC Examination with Levels of
Achievements
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Figure 3. Year 13 SSLC examination achievement level (source: Education Statistic Digest, 2016, p. 54)

The SOLO taxonomy model can help identify the
core factor of students’ problem in mathematics. The
gap lies in the students’ ability to use and apply their
previous knowledge to understand new knowledge.
The students’ learning capacity has not been well
taught in order to link and connect previously learned
knowledge to help solve new knowledge. It is shown by
the SOLO taxonomy analysis of the SSLC examination
that almost all the children’s’ level are at the beginners
level, in other words, students’ knowledge are still at
their crude state. It is a huge challenge for the MESC
to find a solution and this clearly justifies the ongoing
state of Samoa educational reforms.

3. Teachers lack the competency to teach
mathematics

Teachers are one of the most important resources,

he/she is expected to deliver and educate to the
best of their ability. Students respect and trust their
teachers therefore, whatever the teacher will teach
they will believe and consider it to be accurate. The
problem occurs when the ability or the capability of
the teacher is questionable. It is a great concern and
a problem if most teachers that teach mathematics in
both primary and secondary level are not proficient to
teach. In primary level schools, from Year 1 to Year 6
only one teacher teaches all the subjects. Most teachers
are forced to teach mathematics, and this is an issue
by itself because they do not have the capability to
fully understand and educate mathematical concepts.
One of the main reasons being is, students who
disliked mathematics when they were in school,
have now become primary teachers. Unfortunately,

they have no choice but to teach mathematics and
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consequently they will inevitably teach mathematical
contents according to their level of understanding.
These teachers will try and learn mathematics just by
memorizing how to calculate and follow the pattern
of calculation without any knowledge of mathematical
concepts or why it is done that way. For example, in
one of my classroom experiences as shown in Figure
4 below clearly demonstrates how teachers without
any background knowledge and understanding of

mathematics interpret and teach.

Errorin the multiplication of two fractions

(@x2)+(1x1) _ 4+1 _5

2 1
IxXZ=
3 6 6 6 6

Figure 4. Year 4 calculation error
Source: Author’s experience

Teachers follow the pattern of adding fractions
which deals with how to find the lowest common
denominator therefore, applied the same method
when two fractions are being multiplied. It is a
great misconception that misleads and harms the
understanding and knowledge development of students
in mathematics. A diagnostic research was conducted
to Primary School teachers to find out common
misconception among teachers who will be teaching
in the field of mathematics. (Fuata’t et al, 2007, p. 89).
About 30% of teachers showed misconceptions with
measurements as the highest. Teachers play a vital
role in class therefore; they should be the number

one priority and focus for the Ministry of Education

Sports and Culture (MESC) in Samoa. The ever
growing number of primary level teachers who have
little or no knowledge of how to teach mathematics
I1s constantly increasing and it has become a major
threat to mathematics and its future. This problem
applies and affects secondary level teachers as well.
Moreover, there is a huge dropped in the number of
teachers who teach Secondary level mathematics,
which leads to schools being forced to employ anyone
with little or no background in mathematics and/
or without considering their qualifications. (Strategic
Policy and Plan, 2015, p. 21) For example, an
Accounting teacher can teach mathematics because
accounting involves calculations similarly, a chemistry
teacher can teach mathematics because Chemistry
has formulas. This kind of approach and practice
1s being used by school principals and executives
due to the lack of qualified and capable teachers in
mathematics.

4. Teacher training college standard needs
improvement

Countries with a better education system have
high standards for those who want to become a
teacher. The best students are chosen to become
teachers, why teachers are well respected by society.
In Samoa, it is a completely different logic, to enroll
in a Teacher Training College; the most important
subject is English. The National University of Samoa
1s also the only local university in Samoa that consists
of six faculties and for a student to enroll in each
faculty, there are certain criteria that needs to be met.

(Faculty of Science)

Eng+Best 3 >=200%
English score >=40%
Mathematics >=40%
Chem,Phy,Bio >40%

Eng+Best 3 >= 160%
English score >=40%

Criteria to enroll into National
University of Samoa

FOS

(Faculty of Business)

Eng+Best 3 >=200%
English score >=40%
Mathematics >=40%
Acc, Eco >40%

Eng+Best 3 >=200%
English score >=40%
Agriculture score >=40%
Mathematic score >=40%

(Faculty of Arts)

Eng+Best 3 >=200%
English score >=40%
Hist, Gsam, Geo >40%

FON

(Faculty of Nursing)

Eng+Best 3 >=180%
English score >=40%

Figure 5. Enrolment criteria into National University of Samoa,
Source: National University of Samoa calendar, 2016, p. 100)
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The National University of Samoa places more
emphasis on higher standards in Faculty of Science,
Business, Arts and Agriculture with an aggregate
mark of 200% or more with specific required marks
from associate subjects. However, for a student to
enroll in the Faculty of Education, an aggregate mark
of 160% is enough with more emphasis on English
marks only. Therefore, students who are mostly
enrolled in the Faculty of Education are considered
not academically oriented and thus cannot make it to
other faculties. The Faculty of Education is becoming
a haven or a fall back plan for students who want to

leave college and start university.

5. The school syllabus is not aligned with the
textbook used in the classroom
The second most important resource in a classroom

is the materials such as textbooks. Textbook as defined
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13. GRAPHS II

ACHIEVEMENT OBJECTIVES
On completion of this chapter, students should be able, at:

LEVEL 7 ALGEBRA

to model a variety of situations using graphs

to sketch graphs and investigate the graph of a function, using a
calculator and plotting points if necessary

to use graphical methods to investigate a pattern in data and, where
appropriate., identify its algebraic form

to describe the relationship between members of families of curves in
terms of transformations

Figure 6. Textbook content-Chapter objective
Source: Year 13 Mathematics Textbook, 2004, p. 102

In Trigonometry, the syllabus requires students
to solve trigonometric equation using the reciprocal
functions which are Secant, Cosecant and Cotangent,
in the textbook; the only identities mentioned were
Sine, Cosine and Tangent in addition it was mentioned

as an Investigation problem but not in class.

Problems and Invesﬁgaﬂot;s .

1. Investigate each of the following statements by substituting values for o to |
see if they always seem to be true. If they are, prove them. |

sino

a. tano= T b. sin(90 -~ o) =cos a
c. cos(90-a)=sina d. sin (& + P) = sina + sinf}
1
e. sin(2a) = 2sin f. l+un2“’co‘2a
] 1
g 1+ 2 =72 h. tan‘a cos’a - sin‘a =0

tan'e  sin @
i. tan’a cos’ + cos’a = | je sina+cosa=tnn%

2. Asphere of radius R encloses a cube in which the corners are points on the |
surface of the sphere. Write an expression for the volume of the cube in terms
of R. |

Figure 7. Textbook content-Trig Identities, 2004, p. 205

by Oxford dictionary; “is a book used as a standard
work for the study of a particular subject” (Collins,
2017). The textbook assists the teacher during his/her
teachings and serve as a teaching material, but using
an obsolete textbook goes against the above mentioned
definition. The mathematics textbook, published in the
year 2004, was aligned with the curriculum used at
that time. In Samoa, however, throughout the years
there have been some changes in the curriculum with
some topics being added or omitted. These changes
were not effective immediately but over the years
the changes became bigger and later resulted in dire
consequences. For example, Algebra-graphs, in the
syllabus is mentioned to factorize the cubic expression
using the factor theorem, but in the textbook (Year
13 Mathematics, Barrett, p. 102) cubic is plotted using
plotting points according to the objective of the chapter,
as shown in Table 1 below.

13MTH14  [13MTHL4.11 identify cubic functions 1

determine the equation of a cubic funation
13MTH1.4.0.2 ) 1
fromits graph

13MTH1.4.21  [expand and simplify factors of a cubic equation 2

find values of unknowns using the factor and
13MTH1.4.2.2 ) 2
remainder theoren

factorise a cubic expression using the factor
13MTH1.4.3.1 ) 3
theorem (no proof required)

13MTH1.4.3.2 |so|ve cubic equations by factorisation only 3

Table 1. Syllabus content-Objectives
Source: Syllabus Unpacking, 2017

One of the major changes in the curriculum was
when the International examination for senior levels
was localized. As a result, in 2014 Samoa’s University
entrance examination for Year 13 became localized
which made some huge changes to the curriculum and
also of how the examination was written. Even though
with all these changes being occurred teachers were
still using the same textbook. Unfortunately, about
40% of the textbook contents are now obsolete and
no longer in practice in the curriculum. Therefore,
the responsibility to seek extra help and assistance
now falls on the mathematics teacher. For instance,
the commonly used textbook on addition in the
Samoan classroom are textbooks from New Zealand
and America. For a Year 13 teacher about 2 extra
textbooks is needed to be used in order to fully

cover the contents of the curriculum. However, not
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all schools are fortunate to find additional textbooks
hence, some topics in the curriculum are not covered

in the academic year.

6. Examiners are not familiar with the syllabus

At the end of each year, the Year 12 and Year 13
students sit a National Examination. This examination
determines the student’s ability to proceed to the next
level. Year 12 examination is called Samoa School
Certificate (SSC) and it is a precedence certificate
to enter Year 13. Samoa School Leaving Certificate
(SSLC) is the Year 13 examination used as an entry
point into university. However both examinations are
controlled by the Ministry of Education Sports and
Culture (MESC). Finding examiners is a responsibility
of MESC and one of the policies to become an examiner
states; a teacher currently teaching in Primary or
Secondary school cannot become an SSC or SSLC
examiner. The policy was made to minimize biased in
setting the exam paper, but it also poses a problem.
Examiners are now been recruited from Professors
and Lecturers of the National University of Samoa.
To be an examiner they must be familiar with or able
to read the curriculum in order to write the exam
paper. However, most of these examiners have never
taught in Primary or Secondary schools, they have no
background knowledge or experience on how to teach
the curriculum. As a result there is a high possibility
that they may create examination questions that are
outside the scope of the curriculum and outside of
the student’s level of understanding. As mentioned
by Rev. Vavatau, Director of Congregational Christian
Church Schools in Samoa, “The content of each
question is stated in the curriculum however the
actual question and level of difficulty found in exam
were of Foundation level not Year 13" (Staff Writer,
2016). In addition Chris Hazelman, director of Catholic
Schools in Samoa, mentioned in the Samoa Observer
Newspaper “After close analysis from teachers in the
Catholic and Private systems I can say that there are
close to 40 questions that should not have been in the
exam. This is unacceptable” (Staff Writer, 2016). This
supports that there is a difference in point of views or
interpretations of the curriculum between those who
uses the curriculum daily to teach the subject and
from those who just read the curriculum in order to

write the examination paper.
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7. Conclusion and Recommendation

Mathematic results can be improved if the quality
of teaching in the classroom improves. Teachers
are the most important resource in classrooms; the
change should start from teachers. Teachers need to
participate in professional development activities on
a regular basis to refresh, upgrade and review their
outlook in teaching mathematics. In addition, they
should have the opportunity to share similar concerns
and experiences with other colleagues or fellow
mathematics teachers in Samoa; it could contribute
positively to teachers’ own self-esteem and confidence
as educators. Hence, there is a great urgency for the
MESC and NUS to work collaboratively in developing
guidelines and implementing strategies whereby the
two institutions can fully utilize the expertise available
locally in Samoa, to develop professional development
activities to impact mathematics learning in local
classrooms. MESC should also take a closer look and
needs to improve on the selection criteria of becoming
a teacher. The government’s priority must be put on

education focusing on mathematics.
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Abstract

The mathematic achievement in Fiji primary schools has been a major concern
over the last decade. This was clearly shown by the students’ constant poor
mathematics results in the three (3) annual national external examinations namely the
Literacy and Numeracy Assessment (LANA), Fiji Year 6 Examination (FY6E) and the
Fiji Year 8 Examination (FY8E). The purpose of this in-depth analysis of the external
examination items, results and the examiner’s report is to illustrate an overview of
Fiji Grade 6 students’ mathematics achievement level and the underlying factors that
may have hindered the numeracy achievement progress. The entire analysis covers
the Fiji Year Six Examination and Fiji Year Eighth Examination mathematics results
of 2015 in addition to the Year 6 Numeracy Results from 2012 to 2015. However, the
results analysis has discovered that students’ poor numeracy achievement is highly
related to students’ lack of basic mathematic conceptual knowledge and skills to solve
comprehension and application related problems which requires high level thinking
influence. In this regard, the quality of mathematic teaching and the teachers’
competence level are highly questionable.

1. Introduction

Mathematics Education has been widely regarded
as the heart of Fiji economic development. Due to
its direct implication in the life of an individual
and the nation as a whole, the focus on its quality
implementation in and out of the classroom is seriously
considered with great intensity. In Fiji, mathematics
1s taught as a compulsory subject to all students from
K-Gradel3. At the primary level, the main mathematic
topics of teaching are Numbers, Chance and Data,
Measurement, Geometry and Algebra.

Despite the numerous recent reforms, strategic
initiatives and the huge investment of the Fij
Government in the education sector over the last
decade, the academic achievement of students in
mathematics continues to hit rock-bottom which is

far below the expectations of the government and the

communities at large.

In the quest to identify key reasons behind this
issue, the initiative was taken to analyze the 2015 Fiji
Year 6 and Year 8 External Examination mathematics
items and students’ results. However, only the Year 6
examination analysis was carried out in much greater
details using the national examiner's reports of
Grade 6 as a reference. This activity was executed in
conjunction with the analysis of the Grade 6 national
numeracy assessment results of four consecutive
years, that is from 2012-2015 to detect students’
competence level and define the contributing factors
towards their poor numeracy achievement as well.
The analysis of the results covered the diagnosis of
the students’ performance level for each exam item
and the cognitive level of questions used for each
item. Such detailed analysis has surely revealed some

core causes of poor mathematics examinations results.
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However, in Fiji primary schools, tests or exams
usually consist of knowledge, comprehension and
application-type questions. According to (Blosser, 2000)
the basic knowledge level questions simply require
the quick recalling of facts, while the comprehension
level demands grasping the meaning of a material.
At a much higher dimension, the application level
commands the use of learned material in creating a
new situation or solution.

Furthermore, the analysis report has highlighted
the importance of using multiple type of questions
during class sessions especially by teachers to enable

students to further develop their cognitive skills. With

better developed cognitive skills, students will be able
to solve mathematics problems very effectively. In the
report, quality mathematic teaching and competence
of teachers are seen as a way forward for improving
students’ achievement level. Besides, as examination
questions are written in English, the students’ literacy
skills to understand the meaning of the mathematical
terminology used in the text really need big
improvements to help them solve comprehension and

application questions very well.

2. Overview of Fiji Primary Schools Mathematics
Education

Table 1. Primary Mathematics Curriculum Topic For Year 1-8

No. Strand Sub-Strands
1 Numbers Whole Numbers, Operations, Fractions and Decimals.
2 Algebra Patterns and Equations.
3 Measurement Length and Area, Volume, Time, Mass, Money and Temperature
4 Geometry Shapes, Angles, Lines and Directions
5 Chance and Data Chance and Data Representation and Interpretation

(Source: the author made this table)

Table. 1 shows all the five major teaching
strands that feature in all primary grades (G1-8)
covering basic concepts and skills in the lower grade

and a more advanced concept in the upper grade.

The coverage of these strands across all grades is
specifically aimed to demonstrate the significance of
sequential development of mathematics conceptual

understanding and skills from one grade to another.

Table 2. Common Features of Primary Mathematics Education Across Fiji

Key Area

Distinguishing Features

Mathematics Teachers

Teachers teach all subjects and they are not Maths Specialists.

Teachers Qualifications

Certificate and Diploma in Primary education

Teaching Approach

Great emphasis is placed on teacher -center approach. Teachers are usually exam -oriented
and focus more on the acquisition of procedural skills than the conceptual understanding.

Textbook students.

Textbooks are offered free by the government but there are not enough supplies for all

Teachers Guide

Teachers Guide are not readily available. Usually teachers teach using their own ways and
understanding of the lesson contents.

Professional Development

There is hardly or no school based professional development conducted nationwide on
improving mathematic teaching and learning process.

(Source: the author made this table)

The distinguishing features stated above are
common characteristics of Fiji primary mathematics
education. Unfortunately, little has been done to
review its direct impact on students’ learning despite
the multiple reforms undertaken by the Ministry of
Education.
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3. Overview of Fiji Primary Mathematics External
Examination Results
(a) Grade 6 National Numeracy Assessment Results
Every year all Grade 6 students across the country
undertake the National Literacy and Numeracy
Assessment called LANA as part of the Ministry
of Education diagnostic tool of assessing students’
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competence level in literacy and numeracy. The
following numeracy achievement level of students

were obtained from the LANA assessment programs
that were administered from 2012 to 2015.

2012- 2015 Numeracy Achievement Level

60% 50%

40%

20%

..y .
.,.%IIIIH

2012

0%

M Critical Level  #:Basic Level

(Source: Fiji National Level LANA Report (2016))

53%
46%

2014

4 Proficient Level 11 Advanced Level

Figure. 1 National Level Year 6 Numeracy (LANA) Results.

According to Figure. 1, an average of 49% of
the total candidates who sat the Grade 6 numeracy
assessment across the country from 2012 to 2015
are still having basic competence level. In stark
contrast, 24% of them are at the proficient level, 9%
have managed to reach the advanced level while
18% are still struggling at the critical level. However,
there seems to be a consistent trend noticed in all
achievement level throughout these four years of
assessment. The number of students at the basic level
remain high whereas the number of students at the
advanced level remain low.

Statistically, critical level 1is associated with
achievement below 50%, basic level category comes
between 50%-64% and the proficient level lies within
65%-84% while the 85%-100% achievement range
represents the advanced level.

However, with a quick glance at the data
presented above in figure. 1, the main cause of this

students’ incompetence cannot be clearly ascertained.
But the data generally depicts that mathematics
education in Fiji is not quite effective. With a high
number of students” achievement are still at the basic
level, as shown by the graph in figure. 1, for more
than three or four consecutive years, the teaching
techniques and content knowledge of the teachers in
the classroom is highly questionable. The students’
numeracy competence level are also crucial areas
that requires an exclusive investigation. Nonetheless,
there is more to imply with regards to the causes
of this poor numeracy competence level. Therefore,
a detailed analysis of the exam items and the level
of cognitive each question represents may present
a better insight into the underlying causes of such
incompetence of students in mathematics.

P

b) Comparative Analysis of the 2015 Fiji Year 6 & 8
Mathematic National Examination Results

Topic Content Achievement Level

80.00%
56.9% 58.5% 60.5%

60.00% 46.5%

40.00%

20.00%

\\

0.00%
Numbers and Algebra
Numeration

W Year 6

(Source: The author made this chart (2017))

Measurement

65.2%

57.1%
51.2% %% °

52.8%
40.4%

A\

Geometry Chance and Data

% Year 8

Figure. 2 The 2015 National Mathematics Examination Topic Content Achievement Comparative Results Analysis For Year 6 and 8.
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According to the graph in figure. 2, both grade
6 and &8 experienced great difficulties in dealing
with questions on measurement. Does this show
that measurement concepts are harder to teach or
learn than other mathematics concepts? Only further
research study on this uncertainty will give a clear
answer. Moreover, a detailed analysis of the exam
results and the level of question difficulty used in
the examination is crucial for the identification of the
cause of students’ difficulty in solving mathematics
problems.

However, although students” achievement in both
grades on other topics are better, the percentage rate
of their correct responses for each other topics mostly
stays within the 50-60 % range. This clearly indicates
that the students’ achievement level is still basically low
and the need to address this mathematical incompetency

issue is highly required at all school levels.
(¢) In-depth Analysis of the 2015 National Mathematics
Examination ltems and Achievement Rate of Grade 6

The Grade 6 National Examination mathematics
items of 2015 and students’ achievement rate for all
items under each five teaching strands as shown in
figure. 1 have been analyzed in detail to assist in the
identification of the root causes of students’ numeracy

Incompetence.

Note: In the analysis table, all questions numbers are
marked with either (A) for section A (multiple
choice) or (B) for section B (short answer) ques-
tions. The number next to either A or B, denotes
the question number for that particular section
while the small letter besides each number repre-
sents the parts of a question.

Table 3. Numbers and Numeration Exam ltems and Achievement Rate Analysis.

Question Strand Sub-strand Cognitive Level Correct Incorrect Causes for Errors
No. Responses | Responses
Al Numbers Round off to the nearest 100 | Comprehension 40% 60% | Misunderstanding of place value.
Ab ﬁﬂi eration Addition of Decimals Knowledge 69% 31% | Lack basic decimal addition skills
All Number (written in words) | Comprehension 45.5% 54.5% | Inability to read 4-digit numbers
Fraction o o, | Inability to change fraction to
Ald (written in decimals) Knowledge 62% 38% decimal
Al7 ((I))Ii):‘:fi]t;ﬁgve Property) Comprehension 42.5% 57.5% | Inability to distribute numbers
Bla Number (Place Value) Knowledge 60% 40% Inability to calculate the total
value of 16tens.
Operation o o, |Inability to recognize that
BIb (Addition & Multiplication) | KPOWledge 63% 310 747474747 +7=7 X 6.
. Inability to multiply two digits
O, O,
B1f Multiplication by 100 Knowledge 70% 30% number by 100,
Blj Addition of Decimal (money) | Knowledge 61% 39% Wrong alignment of numbers
B3 Addition of Decimal Knowledge 78% 229 | according to its place value.
B7 Writing word number in Comprehension 57% 43% Inability to transcribe 5 digit
numeral numerals.
B12 (%fjf;glgrg ¢ Integers) Application 46% 54% | Lack basic division skills.
B10 Fraction Representation Comprehension 47% 53% Inability to ma ke fraction
representation.
Operation o o, | Inability to write multiplication
Bl9a (multiplication sentence) Knowledge 54% 46% sentence.
B20a Fraction Representation Knowledge 64% 36% Inability . to make fraction
representation.
Addition of fractions with o o, | Inability to add fractions with
B20b different denominators Knowledge 51% 49% different denominators.
Overall Achievement Average 56.9%

(Source: The author made this table (2017))
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According to Table 3, the overall students’
achievement average in Numbers and Numeration
is only 56.9%, which indicates a very low and
basic competence level. A great deal of students’
misconceptions are caused by their deficit in basic
knowledge and skills to manipulate numbers and
operations concepts especially in decimals and
fractions. For example, in Section B, Question 3 (B3),

the following item was given:

Q8. Calculate: 3.1+3.1+3.1=
As show in Table 3, 22% of the students were

not able to answer this simple knowledge question

correctly. According to (Ministry of Education(a),
2016) examiner’s report these students have placed
the numbers in the wrong place values when using
vertical addition.

Cognitive Level Achievement Rate

100% 59%  63.2%

50% Ny
B\

Knowledge

B Number of Question

(Source: The author made this chart (2017))

Comprehension

46.4% 46%

Application

> Achievement Rate

Figure. 3 Cognitive Level Achievement Rate in Numbers and Numeration

According to Figure. 3, students dealt with
knowledge-type questions more better than the
Comprehension and Application-types. Their ability
level to deal with application or high-level thinking

questions in Numbers and Numeration is relatively
as low as 46% although application problems only
represented 6% of the questions for this particular

topic.

Table 4. Algebra Exam ltems and Achievement Rate Analysis

Question Strand Sub-strand Cognitive Level Correct Incorrect Causes for Errors

No. Responses | Responses

A2 Algebra ?ﬂﬁfé Elj‘rtrtl%g) Knowledge 615%|  385% | Inability to identify the pattern.

Al2 }fnﬁ?ﬁ; Eﬁgebrer;) Knowledge 66% 349% | Inability to identify the pattern.
Number Pattern o o - . -

Blg (missing letter) Knowledge 88% 12% | Inability to identify the pattern.
Number Pattern — o o . N

Bl11 (triangular number) Application 30% 70% | Inability to identify the pattern.

B13 ﬂﬁ?ﬁé Eﬁ;ﬁebreﬁ) Knowledge 61% 39% | Inability to identify the pattern.
Number Pattern . o o . . .

B19b (no. of sticks) Comprehension 42% 58% | Inability to identify the pattern

B19c gﬁgﬁfé Eig%r;) Knowledge 61% 39% | Inability to identify the pattern.

Overall Achievement Average 58.5%

(Source: The author made this table (2017))

Table 4. indicates that the students average
achievement rate in Algebra is only 585% which
is at a basic level. Students inability to identify the

pattern in different sequential contexts is a major
area of concern. The use of operation like addition

or subtraction to find the missing data is seen to be
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a major struggle for some students. For example,
in Section A multiple-choice question 12, (Al2), the
following item was given:
Q12. Which number will correctly complete the number
pattern written below?

645, 644, 647, 646, 649,

As shown in table 4. , only 66% got the correct
answer (D) as some of them were not able to identify
the pattern or failed to add or subtract values correctly.
However, 6.5% of them chose A, 10.5% chose B, 9.5%

chose C and 7.5% did not give any answer.

A.653 B.652  C.651 D.648
Cognitive Level Achievement Rate
100%
72%  68%
"l
50% \ 42% 30%
\ 14% § 14% N
o N N\ NN
Knowledge Comprehension Application

B Number of questions

(Source: The author made this chart (2017))
Figure. 4 Cognitive Achievement Rate in Algebra

M Achievement Rate

As shown in Figure. 4, students performed better
in the knowledge-type questions but did extremely
badly in the comprehension and application based
questions. Their abilities to deal with high level
thinking questions in Algebra is relatively as low as

30%. Although comprehension and application have
the same number of questions, students seemed to
experience a great deal of difficulties dealing with the
application questions which requires a lot of thinking

and processing at a higher dimension.

Table 5. Measurement Exam ltems and Achievement Rate Analysis

Question Strand Sub-strand Cognitive Level Correct Incorrect Causes for Errors

No. Responses | Responses

Ab Measurement h)erclrgrit h (unit conversion) m Comprehension | 48% 52% Inability to change 1m to cm.

Al3 E)erclrgr;c h (unit conversion) m Comprehension | 48% 52% Inability to change 3m to cm.

A20 Volume of a box (1Xwxh) | Application 375%  |625%  |Misunderstanding of volume
formula

Blc Time (unit comparison) Knowledge 80% 20% Inablllty to change hours to
minutes.

Ble Volume (unit conversion) ml Knowledge 53% 47% I.nability to change millilitres to

toL litres.

B4 Length(rectangle perimeter) | Application 32% 68% Inability to calculate the perimeter.

B9 t)errlégth (unit conversion) cm Comprehension | 56% 44% Inability to change cm to m.

Bl4a Money (total amount) Comprehension | 28% 72% Inab111ty to express the total
amount in figures.

Bl4b Money (total amount) Application 24% 76% Inability to calculate the total
amount

B22a Volume (quantity) Application 40% 60% Inability to understand quantities.

B22b Volume (quantity) Application 36% 64% Inability to calculate quantities.

B22¢ Volume (quantity) Application 6% 94% Inab1_llﬁy to express fractional
quantities.

Overall Achievement Average 40.7%

(Source: The author made this table (2017))
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The 51.2% achievement rate of students on

Geometry is at the basic level category. A great

deal of errors seems to be caused by the students’

misunderstanding of basic concepts of geometry which

are illustrated as sub-strands in Table 6 above. For

example, in Section B, Question 5 (B5), the following

item was given:
Q5. The diagram shows the net of a

Top

Curved

As shown in table 6. Above, 85% of the students

cylinder correctly.

Cognitive Level Achievement Rate

100% 82%
56.0%
50% w
N
knowledge

B Number of Questions

(Source: The author made this chart (2017))

18%

28.5%

NN\

Comprehension

M Achievement Rate

were not able to comprehend the net diagram of a

Figure. 6 Cognitive Achievement Rate in Geometry

Figure. 6 clearly shows that students have a higher

achievement rate in solving knowledge-type questions

than the comprehension based type. However, despite

the high achievement rate in the knowledge domain,

the achievement scores of students are only 56%
which proves that quite a number of students still
lack basic knowledge of Geometry concepts.

Table 7. Chance and Data Exam ltems and Achievement Rate Analysis

Question Strand Sub-strand Cognitive Level Correct Incorrect Causes for Errors
No. Responses | Responses
A3 Chance Probability Comprehension 22% 78% | Misunderstanding of the problems.
and Data - :
A8 Probability (%) Comprehension 37.5% 62.5% Inability to express the answer in
percentage.
Data interpretation (bar o o, | Inability to interpret the data on
Al8 graph) Knowledge 73% 27% the graph.
Data interpretation (bar o o, | Inability to interpret the data on
Al9 graph) Knowledge 77% 23% the graph.
Blh Average Application 39% 61% | Wrong calculation of the average.
B6 Data Interpretation (table) Knowledge 54% 46% | Misunderstanding of the word'least’
Bl6a Data Interpretation (bar graph) | Knowledge 72% 28% | Inability to interpret the data.
B16b Data Interpretation (bar graph) | Application 46% 54% ;;%E)lﬁtltéi;g fdd up the total
Bl7a Data Interpretation (table) Knowledge 58% 42% | Inability to interpret data on the table.
B17b Data Interpretation (table) Knowledge 68% 32% Inability to understand data on a
calendar.
Bl7c Data Interpretation (table) Knowledge 78% 22% Inability to understand data on a
calendar.
B21a Data Interpretation Comprehension 799 28% Inability to interpret data on the
(pictograms) P ° ° | pictogram.
B21b Da_ta Interpretation Application 46% 54% Inability to understand the
(pictograms) problems.
Average Overall Achievement 57.1%

(Source: The author made this table (2017))

80

EREHE RO 115



An In-depth Analysis of Fiji Grade 6 Mathematics External Examination Items and Results

in Table 7, the 57.1%

overall achievement clearly indicates that students

As shown average
understanding level of Chance and Data is still in
the basic level category. The students’ inability to
understand, interpret and calculate data is a major
obstacle for them to achieve better results. For
example, in Section A multiple choice questions 3,

(A3), the following item was given:

Q. 3 How many possible outcomes are there when a
coin is tossed?
A. 4 B. 1 C.2 D. %
According to (Ministry of Education(a), 2016)
examiner’s report, only 22% of the students got the
correct answer, C. However, 14% of them chose
A, 15% chose B, 42% chose D whereas 7% gave no
answer at all. Most of them chose D due to their
misinterpretation or inability to draw distinction

between numbers and chances.

Cognitive Level Achievement Rate

80%
60% 54%

40%

20%

0%
knowledge

Comprehension

B Number of Questions

(Source: The author made this chart (2017))

43% . 43@
\ N

Application

™ Achievement Rate

Figure. 7 Cognitive Achievement Rate in Chance and Data

According to Figure. 7, the students gained more
marks in the knowledge-type questions than in the
comprehension and application based type. The high
numbers of knowledge based questions taken from

the chance and data strand has caused the overall
achievement average to be at 57.1% as shown in
Table 7.

Table. 8 Summary of the overall cognitive level Achievement Rate for all topics.

Knowledge Comprehension Application
Strand No. of' Achievement | No. of. Achievement | No. of. Achievement | Overall
Questions | Rate Questions | Rate Questions | Rate Average

Numbers 10 59% 5 46.4% 1 46% 56.9%
Algebra 5 67.5% 1 42% 1 30% 58.5%
Measurement 2 66.5% 4 45% 6 29.25% 40.7%
Geometry 9 56% 2 28.5% 51.2%
Chance and Data 7 68.6% 3 43.8% 3 43.7% 57.1%
Total Achievement 52.9%

(Source: the author made this table (2017))

According to the summary shown in Table. 8,
students’ overall achievement rate in measurement
is 40.7% which is the lowest when compared with
their achievement in other strands. This has been
discovered to be highly influenced by the biggest
number of application and comprehension questions
but with only a much smaller quantity of simple

knowledge-type questions students had to answer

for this particular strand. However, Algebra in deep
contrast records the highest overall achievement
rate of (585%) because it has the least number of
application and comprehension questions although
the number of its knowledge questions was not the
highest as depicted in Table. 8 above.

Nonetheless, it is clearly shown by the data that
the strand which has a high number of knowledge
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questions but less number of comprehension and
application-type questions like Algebra in this case,
relatively assumed a high achievement rate as
students experienced less difficulties in solving simple
knowledge questions than dealing with comprehension
and application problems. On the contrary, strands
that gained a relatively low achievement rate seems
to contain a higher percentage of comprehension and
application questions like Measurement in this regard,
which students found it difficult to solve.

Overall, although the exam paper was quite
a fair one in terms of questions distribution to the
three-cognitive skill level, the general performance
of grade 6 students in this particular examination
is extremely low with only 52.9% achievement rate.
This controversial mathematical incompetence issue
is entirely due to students’ lack of basic mathematic
content knowledge and problem-solving skills to tackle
any mathematical problems especially the ones that
requires a higher degree of thinking and processing
abilities.

(d) Conclusion

The general study of Fiji Primary School
Mathematics Education and the detailed analysis of
the Grade 6 National Examinations Items and Results
have revealed that the following factors have profound
influence on students’ incompetence in mathematics:

(i) Students’ deficit in basic mathematical
conceptual knowledge and skills.

(1)) Students’ inability to deal with high cognitive
level questions namely the comprehension and
application mathematical problems.

(iii) Students’ lack of literacy skills.

The in-depth analysis of the causes for students’
errors in each exam items, has shown that many
students are still not having enough basic knowledge
and skills of mathematic concepts especially in
addition, subtraction, multiplication and division.
This issue really challenges not only the quality
of mathematic teaching in the classroom but the
competence of a teacher as well. Moreover, the
students’ inability to deal with the high cognitive level
problems raises a lot of concerns over the kind of
questioning skills students are being exposed to in the
classroom by their teachers. It seems crystal clear

that students are most often given simple mathematic
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knowledge questions only which does not require
high-level thinking in the classroom. This was clearly
demonstrated by the students’ poor achievement
rate in solving the comprehension and the application
questions for all teaching strands as shown in Table
8. According to Blosser (2000), professors who are
using various question types during class sessions are
enabling students to practice a wide range of thought
processes. If professors continually use one particular
type of question, students thinking may not be
challenged at the higher cognitive levels. Furthermore,
the standard of the students’ literacy competence
too is a major obstacle to their understanding of the
problems both in lessons and exams. As English is the
students’ second or third language, understanding of
the questions can be very difficult at times. This was
shown by their inability to answer simple and basic
knowledge questions correctly in the exam.

However, such issue of students’ incompetence
in mathematics can be addressed if the following
actions are taken at a school level. Firstly, all school
mathematic teachers should review their traditional
teaching approaches. There is a strong need for
teachers to develop their content knowledge and
teaching pedagogy on a regular basis. Similarly,
students should be challenged with all cognitive
level questions, that is, from the least difficult
to the most difficult ones. In this way, students
will have the opportunity to develop their own
thinking and creativity skills in problem solving.
Secondly, more emphasis should also be focused on
improving students’ literacy skills and knowledge of
mathematical terminology used in a text under each
strand to avoid misconceptions and ambiguity during
lessons or exams. Thirdly, there is a dire need for
all schools to provide their teachers with high-quality
and responsive ongoing technical assistance such as
professional developments, expert consultations and
workshops for developing their content knowledge
and teaching skills. On the same note, it is highly
crucial that teachers are also provided with quality
mathematic teaching support and resources to raise
the students’ learning and achievement level.

Last but not least, a further and more exclusive
research on Fiji primary school students’ incompetence
in mathematics is a course of action that is worth
considering in the near future. As this will assist

teachers, not only to gain a deeper understanding
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of the root causes of this learning predicament but
also equip them with effective teaching strategies
to address mathematics achievement disparities
successfully in the classroom. Above all, adequate
attention and collective efforts by all stakeholders to
address this incompetence issue is highly indispensable
if students are to yield better mathematics results in

years to come.
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Abstract : In Papua New Guinea (PNG), change of curriculum from OBC to SBC in
2014 required the production of quality learning and teaching materials. QUISE-ME
project funded by JICA developed a new mathematics textbook. Three trial lessons
were conducted by the pilot teacher on Unit 6-Quadrilaterals on the Topic-of the new
textbook in a Grade 4 class in a Primary School. From the findings it is noted that
teachers could satisfactorily interpret the textbook and organize learning activities
for greater children involvement. Also, exposure to textbook could make teachers be
creative and can gradually prepare child centered lessons as opposed to the current
common practice of teacher centered lessons. However, the authors would recommend
that 1) teachers be properly trained and benefit in-service training, e.g., through lesson
studies for them to use the textbook appropriately to develop meaningful lessons, and
2) be permitted to flexibly decide to what extent they teach the contents of the new
textbook or to just follow the flow of textbook and employ their own way of teaching,
until they get accustomed to use it and manage well the allocated time for lessons.

NUE Journal of International Educational Cooperation, Volume 11, 85-94, 2017

1. Introduction

Mathematics is one of the very important courses
of study for all children attending schools in Papua
New Guinea (PNG). It is a compulsory subject studied
by students from Basic Mathematics in Elementary
Schools, to Primary Schools, to High Schools and
Secondary Schools. Some indicators that are observed
now in drop in mathematics results, misconceptions,
loss of interest and motivation by both teachers and
students can be attributed to curriculum reform and
unavailability of textbooks for teachers and students
in the PNG classroom context.

According to Apule et al,, (2016), it was found that
the misconceptions developed by students is carried
over to the next grade level, particularly in the topic of
geometry and fractions. With these misconceptions in
mind, understanding higher concepts becomes much
too difficult for them. The drop in mathematics results

across all school levels in PNG for the last decade

has raised serious questions on the Outcome Based
Education (OBE) that was instilled in 1996. In 2014,
the curriculum changed to Standard Based Education
(SBC), which was rolled out in 2015 starting from the
Elementary Sector. The Curriculum change from OBE
to SBC brought many challenges. One of the biggest
challenges is the production of quality textbooks
to be used by students to enhance learning. Under
the Quality in Science and Mathematics Education
(QUISE-ME) Project, the PNG Ministry of Education
through the Curriculum Development Division (CDD)
in collaboration with JICA, currently is writing a new
mathematics textbook to be used in primary schools
in PNG starting 2018.

This report contains the trialing of the New
Mathematics Textbook conducted in a Grade 4 class
at a Primary School in Port Moresby-Papua New
Guinea. The lessons were conducted by the class
teacher using the new textbook as a way to validate

the contextualization of the textbook. “Textbooks and
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instructional materials are particularly important
because they are the primary means through which
students gain access to the knowledge and skills
specified in the State Content Standards that are at the
heart of education system.”(Oakes & Saunders, 2002,
p.b). The understanding and interpreting of textbook
by teachers is essentially important for teaching and

learning to take place.

2. Research purpose and target

The Purpose of the research report is to find
out if the new textbook can be properly interpreted
and translated into meaningful learning and teaching
experiences by both students and the teachers in
primary schools in Papua New Guinea. The lesson
was conducted in May 2017, in a Grade 4 class at
a Primary school in Port Moresby, PNG. The Total
number of students In the class is approximately 34
students. There were three (3) lessons conducted in
the same class by the class teacher on the Unit. One
trial lesson was conducted each day during the block
period, which is 80 minutes (40 minutes/lesson X2
lessons = 80 minutes) in three (3) different days. The
VIDEO and photo taken by researchers were used as
data. The data was analyzed qualitatively to describe
the textbook contents and the three implemented
trial lessons and clarify the relationship between the
textbook contents and the lessons with respect to the
feasibility of contextualization and issues lying on it.

Figure 1: Lesson classroom

The focus of the lessons was on the Unit 6:

Quadrilaterals.
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Lesson objectives were as follows:
1t lesson: Draw and categorize quadrilaterals by
length of sides and size of angles
2rd - Jesson:  Understand the meaning and
characteristics of perpendicular lines
3 lesson: Think about how to draw the
perpendicular lines
These three lessons are to understand the definition
and meaning of perpendicular and parallel lines and to
be able to draw the lines by using triangle rulers and
protractor. These three lessons are an introductory
part of the whole unit, which means after learning the
meaning of perpendicular and parallel lines and how
to draw them, the students are supposed to apply this
previous knowledge for understanding the features
of variety of quadrilaterals such as parallelogram,
trapezoid and rhombus and how to draw them. The
students are supposed to know the definition of right
angles, how to draw straight lines and how to measure

and construct angles before this unit.

Texthook structure for these 3 lessons are as
follows:

1st lesson: 1) doted figures are on the textbook and
ask students to draw their own quadrilaterals
to connect lines, which go through dots, 2) to
categorize quadrilaterals students made and there
are many examples on the textbook. 1%t lesson
aims at connecting the concepts of lines and how
to intersect them and the future definition of
perpendicular and parallel lines and quadrilaterals.

2 Jesson: 1) firstly confirm how to measure and find
out relationships of lines to make a right angle, 2)
introduce the definition of perpendicular lines, 3)
confirm the definition of perpendicular lines, using
a Japanese post office logo mark, which show
possible 2 perpendicular lines, 4) give 1 exercise and
activities to confirm again the definition and shape
of perpendicular lines.

34 lesson: 1) Look at 3 examples of drawing
perpendicular lines and discuss about how to apply
them, 2) practice to draw perpendicular lines,
3) confirm which lines are perpendicular with a

diagram.
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3. Lesson description and qualitative analysis

1) 1stLesson

In the Introductory phase of the lesson, the
teacher poses a verbal problem for the students to
mentally calculate and respond. Problem given by the
teacher was “Mary was given 4 matches sticks to
make a shape. How will she use the 4 matches sticks
to make a box?” One student said she put the sticks
together, while another said she put the sticks across

then down then tied the edge. The other student was
asked to draw on the black board how Mary could
arrange the sticks to form the shape. Student drew a
4-side shape on the blackboard and said how the four
matches sticks can be arranged to form a shape. The
teacher used this idea to make a link to the lesson
that will be taught which is on quadrilateral. The
teacher then, stated the purpose of lesson on using
perpendicular lines to create box.

Figure 2: Example parts of 1% lesson on the textbook

After confirming what a quadrilateral is,
the teacher asked the students to make wvarious
quadrilaterals by joining dots with four lines with
ruler using the dotted diagrams on the worksheet
from the textbook page. Most of students could draw

some kinds of quadrilaterals, but, many of them are
rectangles, squares. Some students could draw as the
Figure 3 shows unique and complicated figures. They
seemed to be accustomed to use ruler and know how

to draw figures on dotted papers.

L

Figure 3: Students’ drawings

On a blank A4 paper between two children,
the teacher then, asked them to categorize the
twelve quadrilateral shapes into three groups by
drawing one on the paper given. The groups are;
quadrilaterals with all sides having different lengths,

two sets of equal sides, and with all four sides of

equal length. These criteria of categorization ware
given by the teacher, not from students’ idea. After
selected students pasting the twelve shapes under
the three categories on the black board, the teacher
asked class to discuss among themselves regarding

the placement of shapes under each category on the
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black board. Three shapes (A, H, I) were placed under
all sides are different, four shapes (B, E, F, K) under
two sets of equal sides, and five shapes (C, G, G, L, ])
were placed under all four sides having equal length.
Teacher asked the class whether the shapes classified
on the board was correct.

Since it was not an open question, the students
simply tried to respond the questions, yes/no verbally.
Some said ‘yes' and a few said ‘no’ while most students
were just observing. Some selected students re-
arranged the shapes by moving them from one group
to the other. Finally all agreed that the re-organized

classification of shapes should be; quadrilaterals A, B,
E, H, K under all sides are different, quadrilaterals
D, F, I are categorized as two sets of equal sides and
quadrilaterals C, G, L, H were classified as all four
sides having equal length. Teacher briefly said that
shapes can be grouped into angles like all four right
angles, while pointing to shapes with all sides equal.

In the concluding remarks, the teacher stated
that in the lesson today they have learned about
perpendicular lines (actually, they have not learned it
yet in the 1% lesson), and names and characteristics of
quadrilaterals will be learned later.

Figure 4: Blackboard for 1* lesson

2) 2messon

In the introduction of lesson number 2, the
students were reminded that it is a continuation of the
last math lesson. As a revision of the last lesson, the
teacher posed a question about the number of sides
of a quadrilateral. All students responded together
orally to the question by saying 4. The teacher said
that the aim of lesson is to find angles between two
intersecting lines.

Figure 5: question about angles on the 2" lesson part
of textbook
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On page 59 of the textbook, the students were
asked to explore the angles of quadrilateral (E)
from the previous lesson. This time, the lines were
numbered so that Lines (1) and (2) run horizontal
while Line (3) runs vertically downwards and Line (4)
also runs somehow obliquely, slants to the left. The
teacher distributed protractors to be shared between
two students. The quadrilateral was drawn on the
black board by the teacher and made the students
become aware of where the angles are. Angles a, b,
¢, d are at the intersection of lines (1) and (4), while
angles f, g, h, 1 are formed at the intersection of lines
(2) and (3). First activity was for students to find
angles; a, b, ¢ and d.

Students’ example answers are as the Table 1
shows:

Most of students still faced difficulty of measuring
angles. Many of them did not know well the way of
measuring, such as 1) where is the center point which
they need to put on the intersection point of 2 lines,
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Table 1: Students’ example answers to angles a,b,c,d
at the intersection of Lines (1) and (4)

Angle (Degrees) | Angle a | Angle b | Angle ¢ | Angle d
Children’s 65, 120, |100, 120, | 60, 61 118
Answer 110, 150, |60, 90,
90, 50, {30, 70,
60, 61 110, 120,
118, 21
Correct Answer |61 118 61 118

2) how to align the base line of protractor on one of
the 2 intersecting lines, 3) how to read the scale of
protractor, etc. it seems that students are supposed
to have learned already how to use protractor and
measure angles. The new textbook also deals with this
contents before the Unit 6. However, they are lacking
the previous knowledge about how to measure angles,
since these lessons are not continuous or successive
lessons of the new textbook, but, just trial ones for the
new textbook.

Figure 6: Student’s measuring an angle on exercise

The teacher asked the students about their
thinking regarding the angles formed at the
intersection of lines (1) and (4). Using the protractor,
the children measured from angle f. Those who
measured first said angle f is 90 degrees. The teacher
asked why the answer is 90, the students replied
that they are the same. One student explained that
right angle is always 90 degrees. The teacher said
that since there are four angles and if one angle is 90
degrees, what will be angle g, h and 1. The children
responded that all angles are 90 degrees each.

The teacher then referred the students to
textbook page 59 and explained the statement in
the cloud callout on intersect. The statement is the
definition of perpendicular lines, which is “The two
lines are perpendicular if they intersect at a right
angle”. Then, the teacher asked the students to read
the statement in the dotted box, making reference to
the right angle that is drawn.

Teacher further posed a question about why lines
(2) and (3) are perpendicular. One student responded
that because they are right-angles. The teacher
further emphasized on that the two lines form a right
angle are perpendicular. With respect to the exercise
on the Japanese postal office logo sign given on page
59, students responded correctly to lines b and c are
perpendicular, however, when the teacher asked
about the ¢ and a which are not joined, one student
said the two lines are intersecting lines which was

fice in Japanese Map.

@ The diagram on the right
shows the symbol for a post of- @

@ At what angle do the two
lines @ and (© intersect?
@ If you extend the line (©), how
does it intersect with the line @? ©

@ Which lines are perpendicular?
0 (2 € 0

Figure 7: Example parts of 2™ lesson on the textbook
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not the expected response. Then, the teacher further
said that what if you extend the line ¢ to a? One
student said right angles and the other student said
perpendicular lines.

On Activity 3 on page 60, four are lines given and
students were asked to find the perpendicular lines.
Students’ responses are; all lines are perpendicular,
only lines 1, 2 and 4 are perpendicular, and only line
4 is perpendicular. Teacher asked them again to use

protractor to re-check their answers. All agreed that

only lines 1, 2 and 4 are perpendicular.

Figure 8: Student’s work to make a perpendicular line
on a paper

On Activity 4, students were asked to find
quadrilaterals on page 58 which have perpendicular
lines. Students were given time to discuss but teacher
gave answers to students. Later, using a circler paper,
the students folded it and formed 2 intersecting lines;
Line A and Line B. to fold the paper, not forgetting to
align the first folded line A when making a second line
B (refer to the Figure 8). The intersection point is not
necessarily on the center point of circler paper. The
teachers asked why lines A and B are perpendicular.

The students responded that; there are right angles
on the 2 made lines on the paper. The lesson ended
with the teacher asking the students to use the folded
paper or triangular rulers to find perpendicular lines

formed by classroom walls and black board.

o B Two lnes are. rdoular if the,
e f@‘w )

Figure 9: Blackboard for 2™ lesson

3) 37Lesson

Lesson number 3 is a continuation from the
previous lesson on perpendicular lines. In the
introductory part of the lesson, the teacher asked
the students to define perpendicular line. Students
responses; Sl: perpendicular lines are right angles,
S2: perpendicular lines are size of the angles, S3:
perpendicular lines are all sides are equal, S4:
perpendicular lines are made on right angles, Sb:
perpendicular lines is put one stick across and then
make one right angle, and two lines. The teacher
wrote the definition of perpendicular lines on the
board and asked students to compare with what they
wrote.

On the blank sheet of paper distributed, the
teacher asked the students to draw perpendicular
lines-two lines forming right angle, without any hint

Figure 10: Students’ drawing before the introduction about how to draw
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to draw it. Some students drew two lines that are
perpendicular, and not correctly perpendicular, while
some drew quadrilaterals. Most students used rulers
to draw lines.

Secondly, on page 61, the teacher asked the
students to explore how to draw perpendicular lines
by studying ideas of symbolized characters such as
Vavi, Kila and Kua. Students were asked to select
one of the characters and explain how perpendicular
line is drawn. Student’s explanation on Vavi's idea: to
make an right angle made by two lines, measuring it

& \avis idea % Kila's idea

with protractor, then, draw one line down to make
one right angle. Kila's idea; S1: rule one straight line
across then, rule a line downwards. S2: measured the
line and put one dot in the middle, S3: she put a dot
here and a dot over there and then she measured 5cm
across. Then, she ruled a line across from dot to dot
down. Kua's idea; S1: Kua ruled a straight line across-
30cm. then, she put the ruler in the middle and ruled
a line downwards. After, the students’ presentation
on each symbolized character, the teacher provided a
step by step explanation on each character idea, but,
not basing on students’ idea.

Kua’s idea

Figure 11: Example parts of 3 lesson on the textbook

On page 62, the Activity 7, the students were
asked to draw a perpendicular line passing through

Point A on the line a and also draw a line from B
(a point not on-line a) that will perpendicularly pass
through line a.

Draw a line such that.

@) It passes through point A and perpendicular to line @.
@ It passes through point B and perpendicular to line @.

o

. &£

i

«B

Figure 12: Activity 7 of 3" lesson on the textbook

In both questions, most students did not answer it
correctly by drawing perpendicular lines as expected
but instead some joined line from point A to B which
is not perpendicular to line a. Even though the teacher

guided with the step explanation, it was found that
most of students still faced difficulty of drawing
correctly perpendicular lines and the difference of the
points A & B's position might be confusing for them.
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Figure 13: Students’ drawing on the exercise

In the exercise, the children were required
to find perpendicular lines from the seven pairs of
lines given. Instruction was given for them to use

protractors to ldentify which relationship between

lines are perpendicular. Teacher called possible line
combinations that produce perpendicularity while
students only responded with a ‘yes’ or no'.

Figure 14: Blackboard for 3 lesson

4. Findings and Implications

1) Teacher’s Interpretation of Textbook.

The teacher’'s knowledge in mathematics and
previous experience as a mathematics teacher was a
significant factor in the teacher’s lesson preparation
and interpreting of lesson contents in the new
textbooks. According to PNG context of teaching and
learning, teachers are still dominated by talking and
giving correct answers to problems and seldom gives
opportunity for students to ask question and enquire
about their problems. This is what has been criticized
as OBE's failure. Though the teacher interpreted
the learning contents from the textbook fairly well,
it requires time and more exposure to the textbook
to meaningfully construct and formulate meaningful
learning experiences for students.

With respect to time management, all the three
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trial lessons required almost double more time (hour)
than what is planned. One of the causes would be lack
of teacher’s ability for time management, but, in fact,
the volume of teaching contents was definitely much
for PNG context. The new textbook’'s contents are
almost directly introduced from Japanese textbook.
The teacher tried to teach all the contents on the
textbook, however, if she can carefully choose the
most important parts of contents from the textbook
and plan to teach it to students, the lessons would be
within the previously planned time or at least less
than the conducted lesson. But, an important question
still lies on the textbook, which is how the teacher can
choose appropriately the indispensable contents from
the textbook.

Even though, there were instances of teacher
involving students to interact and use materials

like protractors, rulers, triangular rulers, papers,
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and black board, it still lacked the teacher’s ability
to fully understand the flow of concept development
organized in the textbook. Too much time was spent
on activity where students should do at their own
and report their findings like categorizing shapes.
Some terminologies that the teacher used were not
consistent with the textbook. The use of horizontal
lines and vertical lines can distort the conceptual
understanding of perpendicular lines because the
former is strictly straight up or down and straight
across whereas perpendicular lines can also be slanted
lines as long as the two lines meet at right angle. Also,
an angle is not a line, but the teacher consistently
mentioned, for instance; Angle Line A, or Angle a
(referring to a line).

For some reason PNG teachers developed the
perception that allowing time for students talking and
discussion in class may take up lesson time, that's
why the teacher did try her best to present a lesson
that is more interactive among students-the teacher
still provided answers even before students can solve
the problem.

2) Student’s Interpretation of Textbook

Students’ participation in the learning process
was quite commendable. However, many students
did not fully participate in class because students are
used to being passive learners and fear of making
mistakes. Students still lacked the ability and the skill
to use instruments like protractors effectively. Many
students used their observation skills to quickly arrive
at the answer and respond to questions posed by
the teacher in line with the textbook. Some students
cannot understand the questions, or they cannot read
the instructions in the activities because they were
calling out answers without being really sure if the
answer is right.

Their previous experience of guided “spoon
fed” type learning has caused them to be reliant on
simplified information rather than them reading and
understanding themselves. It was noted in Activity
7 page 62 that students did not understand the
Instruction, so they drew straight line joining Point B
to Point A on line a, which are not perpendicular as
the instruction says. Students tried their best to make
meaning of the learning experiences provided in the
textbook, however, the teacher’s using of students’

ideas to expound on further was not observable in

the lessons. Mostly it was on the teacher’s obligation
to provide good structured lesson for students to
meaningfully utilize the textbook to construct their
learning.

The students’ understanding of mathematical
concepts Is limited to procedural understanding,
and it does not processes and deeper understanding.
When explaining the ideas of the three symbolized
characters, the students only explained about the
steps to make the perpendicular lines, but does not
connect the definition of perpendicular lines and how
to draw it. The definition of mathematical concept
should be a basis for drawing geometrical figures, and
also drawing the figures helps students to understand
the definition. This relationship is always mutual and
circular.

To appropriately contextualize the textbook for
PNG, e.g, the Japanese post office sign should be
reconsidered, since it's not familiar to the students.
And somehow, its circler shape is confusing for them
to understand the perpendicular lines, since the circle

shape is not relevant to the perpendicular lines.

5. Conclusion and Recommendations

The research was carried out to trial out the
new mathematics textbook developed under QUISE-
ME Project Funded by JICA. The pilot teacher was
engaged to teach three lessons on Unit 6-Quadrilaterals
on the Topic-Perpendicular Lines using the new
textbook. The purpose is to see if the teachers in PNG
can appropriately interpret the learning activities and
organize them such that children are fully engaged in
the learning process.

From the findings it is noted that teachers can
satisfactorily interpret the textbook and organize
learning activities for greater children involvement.
Also, exposure to textbook can make teachers be
creative and can gradually prepare child centered
lessons as opposed to the current common practice of
teacher centered lessons.

Teachers as facilitators of knowledge creation, it is
important that teachers provide meaningful activities
as organized in the textbook, so students can be able
to make their own learning.

From the findings the authors would recommend
that teachers be properly trained and benefit in-service

training, e.g., through lesson studies for them to use
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the textbook appropriately to develop meaningful
lessons that are child-centered. Also, both teachers
and students must have unlimited access to textbook
so that through regular consultation, therefore it is
expected that they would get appropriate access to
information with respect to the new textbook.

As interim remedies, it is also worth to take into
account a possibility of applying the new textbook
in 2-step way: 1) basically teacher give all the guide
to students and 2) teacher try to draw ideas from
children with respect to how to try to solve questions.
Since for most of PNG teachers are not accustomed
to employ the second way, firstly it's better to
permit the teachers to take the first way for until
they understand well and correctly the textbook’s
contents and its intention. As well as this remedy, it
is also recommendable to show on the textbook which
parts of the textbook are the most indispensable
ones, because it's difficult for the teachers to choose
appropriately and teach them to the students.
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Activity 1: Thermal expansion of solids SGCSE F4

gas

PROBLEM : Will the ball pass through the ring after being heated?

HYPOTHESIS: 1. The ball will go through the ring.
2. The ball will go through more easily.
3. The ball will not go through
4. Other options.

MATERIALS: Ball and ring apparatus, Bunsen burner.

PROCEDURE: 1. Try to put the ball through the ring before heating it.
State your observations.

2. Heat the ball for some time and try to put the ball through the ring
again. State your observations.

3. Now immerse the hot ball in cold water and try to put it through the
ring. State your observations.

QUESTIONS: From the activity, answer the following questions:
(1) How do you explain the phenomenon?

(2) State a similar phenomenon in daily life experience?
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