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Abstract

The intent of this study was to compare two different types of parent
involvement strategies: Parent Education Workshops and
communication through newsletters and the impact they have on
children’s math achievement and parent efficacy, parent
encouragement and parent home involvement.

Participating in the study were 259 children, 5 to 6 years old and
their parents, who were assigned to three experimental and one
control group. The study adopted a randomised pre-test, post test
2x2 factorial experimental design with control group.

A self-developed criterion-referenced math assessment containing
58 test items was used to measure children’'s knowledge of basic
math concepts. A self-administered parent survey to measure parent
confidence, parent encouragement and home involvement adapted
from Hoover-Dempsey's scales for measuring parent mechanisms
of involvement was modified and used for this study. Both the math
assessment and the parent survey were administered as a pre-test
and post-test. :

Three parent training sessions modelled on the Berkeley Family
Math programme were conducted over a period of 4 weeks for
parents in the workshop and workshop*communication groups on
how to help children with math at home. Parents who attended the
workshops were provided with take home math kits designed to
enable parents to use developmentally appropriate materials and
activities to encourage their children's interest in math. The
communication and workshop*communication groups received three
issues of newsletters that contained information and ideas for
parental involvement to help children learn math at home.

The results of the study showed significant gains in children’s math
where both the workshop*communication conditions were present,
in particular for children with lower pre-test math scores. No
significant effects of the treatment on the three parental variables
were found. Qualitative data collected from parents and teachers
indicated that the parent education workshops had positive results
and impact on parents’ self efficacy.
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1. INTRODUCTION

Background to the research study
This thesis investigated the effects of two types of parental
involvement (parent education and school-home communication

through newsletters) on :

1. children’s math learning and
2. parents’ reported self-efficacy, parent home involvement and
parent encouragement related to their involvement in their

children’s education and learning.

The study intended to contribute new knowledge by assessing the
differences which the two types of parent involvement (and a
combination of the two), considered to be the more common types of
strategies adopted in pre-primary settings in Singapore, have on -
children’s mathematical development. The findings would hopefully
be helpful in informing educators on the planning and preparation of
effective parent involvement initiatives and decisions that affect the

allocation of resources of time as well as teacher training.

Investigator’s Interest in the Topic

The investigator's interest in the topic arose from her own role as an
educator and experience of having run child care centres for more
than 10 years. Having developed and implemented various parent
involvement projects and initiatives to help parents become more
interested and involved in their children’'s education, the investigator
wanted to find out which types of involvement were more effective in

promoting children's mathematical development.

As a teacher educator, the investigator has also designed and
delivered courses on Building Home School partnerships as well as
conducted parent education talks, including make-and-take lunch-

time talks for parents at a workplace childcare centre. From the
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interactions with parents of children of preschool age, the investigator
has encountered parents’ expressed interest to support and be
involved in their children's education, especially in helping their
children transit smoothly from the preschool to the primary school
setting.

Drawing from both the interactions with parents and the literature that
have been studied in the course of preparing for the courses she
taught, the investigator was of the opinion that not all types of parent
involvement activities are equally effective for the purpose of
promoting children's learning and educational outcomes. The
investigator was interested to find out which types of parent
involvement, would be most suited and effective towards helping
parents in Singapore become more efficacious and confident in their

role in supporting their children’s education and learning in math.

In addition, through reviewing the research in this area at the start of
the study, there was clearly a lack of published local research studies
conducted in this area of parent involvement and children's
mathematics leaming which examined the different types of parent
involvement and their impact on children’'s math achievement and
parent self-efficacy in helping their children’s math learning. Hence,
this study would be a useful source of reference for educators and

researchers interested in this topic.

Rationale for study
In addressing the issues of school transition from preschool to
primary one, as well as the importance of parent involvement, some
concems facing both educators and parents are :
1. What are the competencies that children need to bring with them
before they enter primary school ?
2. What knowledge, resources and materials can preschools provide
parents and families to help them develop these competencies in
their children ?
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Since parent education and family support programmes are viable

ways to strengthen readiness for school, how can preschools help to:

1. Facilitate and support the family and the home environment and
mobilize it to support school readiness in the area of developing
numeric understanding and skills ?

2. Improve the provision of supportive environments in the home and

involve families in preparing their children for Primary one ?

In designing programmes of home-school-community partnerships,
schools cannot assume that one type of involvement or a single
activity will positively affect student achievement in all subjects.
Studies indicate that different types of involvement activity have
resulted in different outcomes (Epstein, 1995), such as math
achievement and grade point average (Catsambis, 2001, Desimone,
1999; Lee, 1994). Hence, there is a need for more research to
generate better information about the results of specific involvement
activities, so that more educators would be able to select and
implement those most likely to achieve the goals they have set for
their students.

This study aims to find out which type of school-initiated parent
involvement programmes (in the areas of communication and Parent
Education) can promote parent involvement and the impact this has
on parental efficacy for helping children’s learning at home, parent
role construction of encouragement in relation to children’s education
and student achievement in mathematics). The objective of the
parent education programme in this study aims to offer groups of
parents of 6-year olds the opportunity to work more closely with the
schools in ways that will enhance their involvement in their children’s
math leaming at home. The intervention programmes designed and
developed for this study focused on creating opportunities for more
information eXchange between school and home especially in the

area of helping children with math in the home.
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Issues in Transition from preschool to primary school

Each year, about 50,000 children transit from the preschool and
childcare centres into the formal school system at Primary One (P1)
in Singapore. (MOE, 2003). For many 6-year olds, the transition from
preschool or home to Primary One can be demanding. Children face
new expectations for independence and responsibility, as well as
educational goals that are more formal than those in preschool. They
must also learn to interact with teachers in ways that centre around
academic progress and often face larger class sizes as well. (Rimm-
Kauffman, 2000).

Children entering primary one come from different family
backgrounds and levels of school readiness as preschool education
in Singapore is not compulsory and there is no mandated curriculum
or standardized measures against which preschools can benchmark
their programmes'. Children in most preschools transit from a less
formal and play-based curriculum and programme to a more formal
and structured experience of schooling, having to cope with a maths
curriculum? that places a greater emphasis on the abstract and
symbolic level in teaching and assessment rather than at the concrete
level. This poses a challenge for children who may not have had a
good foundation in language and mathematical concepts e.g. rational
counting, cardinality principle of numbers, sequencing, sorting
I/grouping objects, concepts of more than, less than, counting back

and forward etc.

During these transitions, parents are often unsure what is expected

by their children’s new teachers or how to help their children in new

! The Ministry of Education provides a set of guidelines for preschool curriculum but does not
make it mandatory for all preschool and child care centres to adopt. For the material,
please refer to the website :
http://mwww.moe.gov.sg/preschooleducation/curriculum_framework.htm

2 Piease refer to Appendix A for the Primary One Math syllabus, p. 281
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schools and grade levels. This is particularly so for preschool children

entering primary one.

School readiness is generally referred to as the conditions that
promote children’s readiness to succeed in school (Jenkins, 2003). At
its core, readiness is multifaceted, complex, and systemic, combining
e A child's experiences at home and the resources of the home,
e The resources and experiences present in child care and
preschool settings attended by the child;
e Community resources that support high-quality parenting and
child care;

Children’s preparedness and success in school depend on the quality
of experiences and opportunities that take place before they enter
school. Research has shown that high quality early education
experiences in families, childcare, preschool and early elementary
settings do help prepare children to succeed later in school (Miesels
1999; Shonkoff and Phillips, 2000).

The experiences that children have in their homes with their families
are by far the most important influence on the readiness
competencies. In particular, parents’ sensitive interactions with their
children are an important developmental ‘input’ to the growth of pre-

academic as well as social behavioral competencies (Pianta 2002).

The topic of parent involvement and better home-school partnerships
have also been stressed by both political leaders and policy-makers
in Singapore, who have emphasized the importance of adopting
home-school partnerships as a strategy to help improve student

achievement.

Former Senior Minister of State for Education, Aline Wong,
recognized that “there are important pre-reading, pre-writing and pre-

arithmetic skills to be learnt before a child can read, write and do



22
sums. We need to give adequate attention to these critical

fundamentals.” Her plea to parents “ to work hand in hand with the
(preschool and child care) centres, and later on with schools, to
provide the best learning opportunities and experience for their
children” is a necessary one. It must be remembered that Pre School
Education is only one factor of success in learning. Home support for

children is equally, if not more, important.” (Wong,2000)

The current Minister for Education, Mr Tharman Shanrﬁugaratnam
also argues for the importance of building positive home school

partnerships to improving pupil school achievement :

“If there is one consistent and categorical finding in studies of
educational achievement, it is that the engagement of parents
matters, regardless of race or socioeconomic background. Children
are better motivated at their studies, and eventually do better,
when parents continually monitor their children’s work, encourage
them on, and give them the love and care they need when young.
(Shanmugaratnam, 2005)

“Collaboration between PSGs (Parent Support groups), community
organizations and schools to promote parenting skills will pay off
for our children. Engaged parents - parents who talk to their
children -about what they have done in school, monitor their
progress and constantly support them and encourage them on -
have better achieving children, in every socio-economic group.”
(Shanmugaratnam, 2003)°

Competencies that children need at the Primary level

A review of the Primary One (P1) Math syllabus, shows an extensive
list of content and expectations of what a P1 child will be learming
(Appendix A) as compared to what children are expected to learn
before they enter Primary One. The Foundation Stage (P1-P3)
covers considerable amount of content and problem solving skills. All
subjects, with the exception of the Mother tongue languages, are
taught in English. Hence, children who come from non-English
speaking and disadvantaged homes may find the content and
concepts a challenge to grasp and acquire.

3 Cited from Speech made on 13 September 2003
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As preschool education is not compulsory in Singapore, it is
estimated that 5% of children who do not attend pre-school4 may
enter Primary One without any preschool experience or adequate

school readiness skills.

Unless there is a conscious effort to educate and inform parents of
Kindergarten 2 children entering P1 of this marked difference in
terms of cognitive expectations'and the gap in the mathematics
curriculum between the preschool and primary schools, parents will
remain unprepared in terms of what is to be expected of their
children. Many parents who do not have any prior experience of a
child in the primary schools would be unfamiliar with the new
mathematics syllabus taught in the Primary schools.. A lack of
knowledge and understanding in this regard will put both parents and
their children at a disadvantage especially if théy do not understand
how they can help their child.

To quote the Minister of Education, Tharman Shanmugaratnam on

the importance of Mathematics, he said,

“As a subject, Mathematics matters to our young, not just because
improved performance in Maths will raise their 'O' and 'N' Level
aggregate scores, but because Mathematics is important as a
foundation for further learning, in our universities, polytechnics and
ITEs (Institute of Technical Education). Along with Science,
Mathematics remains the foundation subject for most
develospments in an innovation-based world.” (Shanmugaratnam,
2005)

Given the social importance of mathematics, science and technology .
knowledge, it is essential to establish competence in a subject area
early and to ensure that there is greater attention paid to the

preschool math curriculum.

“Shanmugaratnam, Ministry of Education, May 2006
® Cited from a keynote speech made on 19 Feburary 2005
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Given that high quality pre-school edubation can bring children to an
appropriate level of school readiness, pre-schools should aim to help
families to support their preschool age children acquire the basic core
competencies and knowledge to adjust and cope in a very different
learning environment and assessment in the Primary One school

system.

Home-School connections to support children’s school
readiness
Given the importance of school readiness, it is imperative that
schools and educators take positive steps to develop appropriate
parent education and support programmes to enhance involvement at
home to provide positive pre-primary experiences for all children.
Combining leaming in school and leaming at home can and should
begin early in a child’'s leaming career, and as educators, there is a
need to assist parents in teaching their children mathematics skills by

relating everyday experiences and routines to mathematics.

One of the reasons why ‘at home' involvement is significant in
promoting achievement and adestment could be that for younger
pupils, parenting prbvides the child with a context in which to acquire
school related skills and to develop psychological qualities of
motivation and self worth. As the child’'s first and most important
teachers, parents provide the experiences that promote life skills,
abilities and attitudes that underlie school success. (Pelletier and
Brent, 2003).

Parent Involvement in children’s education :

There is a supply of untapped parental assistance available to
teachers that may be especially useful in improving the skills of
average and below-average students who could do better with

~ additional time and well-guided attention.
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Parents can play a role to encourage, support and motivate children
to leam maths concepts and reading skills. Teachers can provide this
help and support through sharing of knowledge and teaching
approaches e.g. how to make learning materials, offer parent training
workshops and share ‘success’ stories of how some parents have
found effective ways to help with children’s homework and learming at

home.

In addition, with the large class size in both kindergarten and Primary
One classes, it is important that parents become involved, on a 1-to-1
basis to support their child’s learning at home, since the class
teacher, due to the large class size, is unable to devote the same
intensity and level of attention to the child that a parent can. However,
parents are often unsure as to how to help their child to be prepared
for a more academic curriculum and how to keep up and cope with

the new ways of leaming and supporting children’s learning at home.

Epstein (2001) observed that an important correlate of homework and
discipline problems is the lack of educational trappings at home (e.g.
books, tools, maps, dictionaries etc). Teachers who need parental
help in solving student homework and discipline problems may need
to find ways to make educational resources available for use at home,
or at least help parents be aware of the existing resources in their

homes that can be used for education purpose.

In a parent satisfaction survey conducted prior to this study in 2002
by the childcare organization which the investigator works for, parents
voiced their concerns that their children were given too little
homework and were worried that their children would not be able to
cope with homework later when they entered primary school. Parents
have also made suggestions to participate more actively in their
children's learning, either at the centre or at home. Requests for
better communication from the centre to inform parents of their

children’s progress and homework matters were also made.
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The aim of this study is to explore how the two types of parent
involvement and a combination of these two types would affect :

1. Children's Mathematical development

2. Parent Confidence /Self efficacy
3. Parent Home Involvement
4

. Parent Encouragement

To address some of the methodological shortcomings® pointed out by
Baker and Soden, (1998), which include the lack of experimental
studies conducted on the topic, this study adopted a 2x2 factor
experimental (pre, post) design to compare the effects of the different
types of parent involvement (Communication and Home Learning) on

the abovementioned variables.

In summary, by knowing which"type of parent involvement has a
greater impact on student outcomes and school-home practices,
schools will be able to help parents similar to those in this study
support their children's leaming, and hopefully, in easing the
transition from preschool to primary school for the 50,000 children
each year. The benefit of this study is envisaged to contribute to the
existing body of knowledge by :

1. Building on existing knowledge and contributing towards a
better understanding of which type of school-home
partnerships and parent involvement activities are most
effective for helping children transit to primary one.

2. Finding out how parents and schools can help support their
children’s (6-7 years olds) mathematical development. at

home.

® Refer to pp. 56-57
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Outline of the Thesis
The following Chapter 2 will summarise and present the relevant
literature that outlines the conceptual framework and theories that are
relevant to this study and which have helped to inform and shape the
design of this study. Examples of key studies that have been
conducted in the area of parent involvement at home and various
Family Math programmes to help parents support young children’s
math leaming at home will also be presented. Following that

discussion, the research questions for this study are also presented.

Chapter 3 will describe and provide a framework for the research
design and how the procedures selected for this study were
implemented in order to address the research questions. The chapter
will des_cribe in detail the selection of the participants for this study,
the instruments developed and used for this study as well as the

constraints faced by the investigator.

Chapter 4 through 6 will present the feedback from both parents and
teachers on the interventions as well as the findings and
interpretations on the key outcome variables that will address the
research questions pertaining to the children’s math achievement and

parents’ self efficacy, parent involvement and parent encouragement.

Finally, chapter 7 discusses the results of the study and concludes
with the investigator's own reflections of the implications for planning
and conducting parent involvement programmes in light of what has
been leamed in the study as well as propose areas for teaching
practice and potential future research in the area of parent

involvement at home.
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2. LITERATURE REVIEW
Introduction

This chapter reviews the relevant studies conducted on the topic of
parental involvement. It aims to present a case for the importance of
parent involvement and its benefits and relevance to children’s
learning outcomes and school readiness. As the investigator is
interested to find out which kind of parent involvement is more
effective in helping prepare preschool children to transit into primary
school, particularly in the area of mathematical learning, the theme

of the literature review is organized as follows.

Firstly, (1) a review of the literature pointing to the importance of
home-school connections and its impact on helping children
becoming ready for school will be discussed. In particular, (2) the
impact of parent education programmes on children’s learning
outcomes studied in Various countries and (3) a theoretical
framework for this study will be presented. This is followed by a
discussion on (4) the definition of the different types of parent
involvement as well as the rationale for choosing the two types of
parent involvement for this study. The chapter concludes with (5) a
brief outline of the gaps found in past research as well as the (6)

research questions formulated for this study.

Importance of home school connections on school readiness
The importance of parent involvement has been documented in three
decades of research and have demonstrated that parent/family
involvement significantly contributes, in a variety of ways, to improved
student outcomes related to learning and school success. When
parents participate in their children's education, the result is an
increase in student achievement and an improvement of students'
attitudes. The effects of increased parental involvement in children’s
learning overwhelmingly demonstrates that it is positively related to

achievement (Henderson & Berla, 1994). Further, the research shows
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that the more intensively parents are involved in their children's

learning, the more favourable are the achievement effects.

School transitional practices also have an impact on a child’s school
readiness. Children's success in school can be linked to effective
transition practices and activities. A child’'s competencies that he or
she brings to school is linked to the extent to which the primary
school is well linked to family and child care resources and the
degree to which the classroom experiences adequately provide for
the child in both the preschool and primary school (Love et al 1992;
Pianta and Walsh 1996; Miesels 1999). According to Tizard et al.
(1988), cited in Aubrey and Godfrey (2003), one of the key predictor
of attainment at age seven is the amount of 3R knowledge brought
into school, and this emphasizes the importance of the impact of
young children’s learing experiences between ages of four and

seven years.

Readiness and school success are also related to variations in family
background (e.g. mother's education, family structure etc) and home
experiences (e.g. Parent-child reading) (Brown, 2003). Certainly, this
complex mix of factors need to be optimized for children to be
successful in school. Since family factors play a critical role in
supporting and shaping children’'s early development, parent
education and family support programmes are often viewed as viable
ways to strengthen children’'s readiness for school by giving children
the resources and support they need prior to going to school. Hence,
in order for children to be ready for school, both home and school will
need to interface and work hand in hand to support the child during

the transition.

A survey study of children’s reading and math achievement in
kindergarten and first grade by Denton (2001) showed that children
begin kindergarten with different sets of knowledge and skills.
Children’s reading and mathematics knowledge and skills that differ
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by child, family and school characteristics at the beginning of
kindergarten persist into spring of kindergarten and the spring of First
Grade.

Children who bring certain knowledge and skills with them to
kindergarten are likely to be at an advantage in classroom learning
compared to their peers who do not possess these knowledge and
resources. Children who have specific cognitive knowledge and skills,
are read to at least three times a week, who possess positive
approaches to learning and enjoy very good or excellent general
health tended to perform better in reading and mathematics than

those who do not have these resources.

Experts point out that without deliberate provision of such supportive
environments, no amount of skill-building activities will facilitate
children, especially those from adverse home circumstances, to
‘readiness’. (Perth-Pierce, 2002). |

The key context for parental impact on school outputs is in the home.
Other forces, such as information from schools, might be an essential
lubricant. Depending on the age or developmental level of the child,
parents can and do provide for the acquisition of skills (e.g.
Foundations of literacy and numeracy through playing word and
number games). Parent Involvement seems to have a major impact
on children through the modeling of values and expectations, through
encouragement and through interest and respect for the child as a
learner (Desforges et al 2003 p. 45-49).

The effect of parental involvement (in terms of providing a home
leaming environment or HLE) on achievement and cognitive
development has been explored in studies of English preschoolers
(Sylva et al 1999; Melhuish et al 2001). Higher home learning
environment was associated with increased levels of cooperation,

conformity, peer sociability and confidence — strongest effect on
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cognitive development (after age). HLE effect is stronger than that of

either SES (socio economic status) or mothers’ qualifications.

Zellman and Waterman (1998) explored parenting styles as a
predictor of children’s reading achievement and concluded that “the
parenting processes are independent from family background
characteristics such as SES and ethnicity, that parenting style is not
enmeshed in a social context defined by poverty or ethnic
background which sbggests that it might be both teachable and
changeable” (p. 379). In other words, good enthusiastic parenting can
be found amongst mothers of all social classes and ethnic

backgrounds and where it is not found it can probably be taught.

Siraj-Blatchford et al (2002) study on effective teaching strategies
showed that it was parental Involvement in learning activities in the
home that was most closely associated with better cognitive
attainment in the early years. The case studies cited also suggested
that when there was a special relationship between parents and
professional educators, this was beneficial when a continuity of

experience for the children was negotiated between both groups.

Many studies have documented the significance of parent/family
involvement in homework. Stearns and Peterson (1973) found that
when parents of young children tutored their children, student
performance improved. Early childhood, preschool and kindergarten
programmes that train parents to work with their children at home
tend to have significant, positive effects (Baker et al. 1998,
Kagiticibasi et al. 2001; Mathematica, 2001; Starkey and Klein, 2000).

Similarly, Clark (1993) surveyed families of 1,171 third graders and
found that the way children spent their time at home proved to be a
more significant factor in predicting their success in school than
family’'s income or education level. Families with high achievers

reported more time engaged in home learning activities, such as
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homework, reading and using materials like the dictionary, than
families with low achievers. Clark identified the following variables

that comprise what he calls ‘parents’ press’ for academic success:

o Parent knowledge about homework assignments
e Parents’ perception of child's engagement in homework and

e Parents expectations for child’'s education

A study that looked at different kinds of invitation and prompts to
parents by Westat (2001) found that schools where teachers reported
having high levels of outreach to parents (i.e. meeting them face-to-
face, sending parents materials that include information on ways to
help their child at home and telephoning routinely), showed that the
test scores of students grew at a 40% higher rate than those schools
where teachers reported low levels of outreach. This finding was also
confirmed in a study by Balli et al. (1998) which found that families of
students who received prompts were significantly more involved in

mathematics homework than families who did not.

Further review of the literature shows that programmes and
interventions that engage families in supporting their children’s
learning at home are Iihked to higher student achievement. Miedel et
al. (1999) longitudinal study of 704 low income parents of eighth
graders and their involvement showed a long-term relationship
between parent involvement and student achievement. In the study,
participation in five parent activities was associated with a three-
month increase in kindergarten reading achievement and a seven-
month increase in eight grade reading achievement. The three

implications of their work are :

1. Parent involvement is an important component of successful
early intervention and should be emphasized in both new and

established programmes
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2. Implementing early parent involvement programmes can
promote future family-school relations and a successful
transition to first grade
3. Parent-involvement programmes can be a protective factor in
overcoming risk conditions such as poverty, which lead to low
achievement

The most effective forms of parent involvement are those which
engage parents in working directly with their children on learning
activities in the home. This conclusion is supported by high quality
studies using contemporary techniques of data analysis from large
data sets that have safely established that parental involvement at
home manifested in the form of parent-child discussions can have a
significant positive effect on children's achievement (Desforges and
Abouchaar, 2003). Some of these studies include those conducted
by Sacker et al (2002) on the National Child. Development Study in
England and Sui-Chu and Wilims, 1996) who based their study on
the US National Educational Longitudinal Study (NELS:88). These
studies reveal that a great deal of variation in students’ achievement
is outside of the schools’ influence such as that due to social class
and parental involvement. However, unlike social class, parental
involvement is open to the educative impact of schools. According to
Sui-Chu and Wilims, parental involvement made a significant and
unique contribution to explaining the variation in children’s academic
achievement over and above the effects associated with family
background. Sui-Chu and Willms, 1996, p. 138).

In the study of 24,600 8" grade students in the US, Sui-Chu and
Williams (1996) concluded that "parental involvement in the form of
home discussion made a significant contribution to explaining the
variation in children's academic achievement over and above the
effects associated with family background”. (p.138). Studies cited in

Desforges (2003) “showed that parental involvement in the form of ‘at
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home’ interest support is a major force in shaping pupils’ educational

outcomes.” (p.22)

Promising outcomes have been documented in both mathematics
and literacy when children's parents/families are involved in the
educational process. Several studies have documented the significant
impact of parent/family involvement on student achievement in
literacy (Hara and Burke, 1998; Quigley, 2000) and mathematics
(Balli, Demo, and Wedman, 1998; Epstein, 2001). These
interventions ranged from teachers’ notes, and formal training offered
to parents on how to implement the programme at home and work
effectively with their children.

These studies support the importance for schools to take a more
proactive approach to initiate and develop programmes to assist
parents in leaming how to create a home environment that fosters
learning and how to provide support and encouragement that are

appropriate for their children’s development level (Quigley, 2000).

Hence, if teachers would like to empower parents to help, they must
demonstrate this with an active programme of parent involvement in
learning activities at home. Workshops for parents on how to help
their children at home or through school involvement can be
organized and conducted e.g. by provide training for parents to be

tutors of their children.

Studies on the Impact of Parent Education Programmes on

Mathematical learning

Parent training programmes have shown to have a positive impact on
parenting when programmes are specifically designed and managed
to influence children’s behaviours (Desforges & Abouchar 2003 ). A

key question to ask, then could be : Can schools reach out to alter



35
and develop spontaneous levels of parent involvement and thereby

enhance pupil achievement?

A longitudinal school-level math achievement study conducted by

Sheldon and Epstein (2001) has recommended that math homework
involving families should be assigned and schools should offer
lending libraries with math-related materials for families and
students to use at home. It also suggests that elementary schools
that involve families in students’ math leaming in a variety of ways
are likely to produce higher student performance on standardized

math tests.

Similar results for the impact of numeracy schemes were also found
in a study by Brooks and Hutchinson (2000), which showed
~ significant gains in literacy and numeracy were achieved, sustained
and transferred to school. Communication between parents and
children also improved markedly and parents reported being more
able and confident in helping their child at home and communicating

with the teacher in school.

Shumow’s (1998) study on parental attunement to mathematics
investigated change in parent scaffolding of children’'s problem
solving as a result of participating in the parent education
programme, which included receiving newsletters and
accompanying homework and individualized conversation. The
study suggested that education, experience and communication are
required to promote parent understanding of what their children are
learning, which is best attained through an effective partnership
between home and school that entails sharing knowledge and

experiences.

Workshops that inform parents about what their children are learning
and how to help their children at home are also connected to gains
in achievement. Shaver and Wallis (1998) studied the impact of
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school-based parent workshops that promoted five types of
involvement (parenting, teacher-parent communication, parent
involvement at school, parent involvement at home and programme
decision making) on the achievement of 335 students in West
Virginia and found that :

e Students with more highly involved parents were more likely
to gain in both reading and math than children with less
involved parents. This finding held across all income and
education levels

¢ Younger students (grades 2-4) made greater gains than older
students (grades 5-8)

e Students from lower income families made fewer gains than
students from higher income families, no matter how involved
their families. However, low income students with more
involved parents made greater gains than low-income
students with less involved parents

o A family’s income level did not affect level of involvement.
Low-income families were as likely to attend regularly as

higher income families

The studies cited above suggest that parent involvement, no matter
what the family background, is a dynamic force influencing students’
academic success. They also “help to dispel the myth that poorer
parents are less willing (and unable) to involve themselves in their

children’s education” (p.95)

Although it has been shown that direct parent instruction of their
children at home positively affects school achievement, parents
need specific information on how to help and what to do. (Cotten, K.
& Savard, 1982). Cotton and Savard reviewed 18 studies on the
effects of parent involvement in instruction on the achievement,
attitudes, and behaviour of elementary and secondary students and
found such involvement beneficial, especially when parents receive

orientation and training for helping their children. Home leaming
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activities were noted to have helped students who needed help the

most. (Harris, Louis, et al 1987)

Research has shown that helping parents to teach children
mathematics is important in the preschool years if we expect
children to succeed in mathematics and school in the later years.
Starkey and Klein’'s (2000) experimental study of a four-month
programme that engaged 30 families to develop math skills in Head
Start (pre K) children and another 30 families were assighed to two
control groups. The study involved staff giving classes for mothers
and their children and loaned activity kits for use at home, and
examined how low income parents could contribute to their
children's math readiness when provided with training and activities
to work with the children. The study showed that the two key factors
in the programme’s success were the work of parent liaisons and
the provisions of math kits to use at home. Over the pre K year, the
intervention to improve children’s informal mathematical knowledge
made ‘extensive develop‘mental change’ but the comparison
children's did not. Hence, an important step toward achieving
readiness for school is to provide parents with the tools they need to

support their children’s informal mathematics development.

The Mathematica Policy research and the Centre for Children and
families at Columbia University (2001) examined the impact of the
Early Head Start programme on 3,000 children and their families. The
Early Head Start programme was designed to prepare low-income
preschoolers for school and includes early education, parenting
education, comprehensive health and mental health services,
nutrition education and family support services. The experimental
study found that the home environments of Early Head Start children
were more likely to support cognitive development, language and

literacy, based on researchers’ observations, than control homes.
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Similar findings were found in an experimental study conducted by
Kagitcibasi et al.(2001) in Turkey that involved children who were
randomly assigned to the HIPPY programme (Home Instruction
Programme for Preschool Youngsters). In this programme, mothers
from three different settings (home care provided by mothers with no
support, childcare without education and educational nursery
schools) were provided with training, home visits and discussion
groups. In the short term, children in both HIPPY and nursery school
settings made greater progress than children in the other two
groups. Seven years after completing the programmes, children
showed greater gains than children in the other groups, earning
higher scores in reading and math and social development. Home-
based training of mothers and the educational preschool both had
positive effects on children’s cognitive development and grades in
language and mathematics. In addition, there were positive
changes in mothers’ expectations of children and in their interaction
in the home. Although such a finding might not be totally relevant to
the Singapore context, the finding does suggest that there are
strong links between home-based training of mothers and children’s

gains in math, reading and social development

Conceptual Framework and Theory

This study draws on the following three models and theories :

Firstly, Epstein’s (1987) School, Family and Community partnerships
model of overlapping family and school spheres is based on a
theory of family-school connections, which consists of overlapping
or non-overlapping spheres representing family, school and
community. The external model recognises that the three major
contexts in which students learn and grow — the family, the school
and the community — may be drawn together or pushed apart. The
internal model which comprises the interaction of the three spheres

of influence shows where and how complex and essential
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interpersonal relations and pattemns of influence occur between

individuals at home, at school, and in thé community.

This model is similar to the ecological model, which according to
Urie Bronfenbrenner, espouses that each person is significantly
affected by interactions among a number of overlapping
ecosystems. At the centre of the model is the child, who is encircled
by the Microsystems’ that intimately and immediately shape the
child’s development. The primary microsystems for children include
the family, peer group, classroom, neighbourhood. Interactions
among the microsystems, as when parents and teachers coordinate
their efforts to educate the child, take place through the
mesosystem®. The richness of the mesosystem between home and
school is measured by the number and quality of connections The
stronger and more complementary the links between the settings,

the more powerful the influence on a child's development.

The model of School, Family and Community partnerships locates
the child at the centre. It posits that partnership activities can help
to engage, guide, motivate students to produce their own

successes.

After a child enters school, there will be some overlap of the two
microsystems, namely the home and the school, at every grade
level. The theory sets forth that the degree of overlaps of family and
school organization and their goals and practices affects the social

and psychological distance between family and school members,

’ Microsystems are the systems that intimately and immediately shape human
development. The primary microsystems for children include the family, peer group,
classroom, neighbourhood.

® The mesosystem consists of the setting(s) which directly contain the unit of analysis (i.e.,
father’s community [his workplace and his involvement in the school board and local
government]) (Bronfenbrenner, 1986). Interactions among the microsystems, as when
parents and teachers coordinate their efforts to educate the child, take place through
the mesosystem.
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‘maximum’ overlap occurs when schools and families operate as
true ‘partners’, with frequent cooperative efforts, clear and close
communication between parents and teachers in a comprehensive

programme of many types of parent involvement (Epstein, 1986).

Secondly, a widely recognized theory that helps to explain
differences in the level of parent involvement is Bourdieu's (1977)
theory of cultural capital. According to this theory, schools represent
and reproduce middle or upper class values and forms of
communications. Schools embody those values because teachers
come from predominantly middle- upper class backgrounds and may
have difficulty relating to parents who come from a different cultural
frame of reference. That bias towards middle or upper class values
puts working-class students and parents at a disadvantage because
they must adapt to the dominant culture of the school to meet
teachers’ expectations, which result in processes that promote the
involvement of middle- and upper class parents rather than those
with lower SES. Hence, Bourdieu theorized that differences in the
level of parent involvement can lead to the reproduction of status

relations among groups (Feuerstein, 2000).

Laureau (1987) adapted Bourdieu's notion of cultural capital and
related it more directly to parent involvement. Lareau stated that
indicators of cultural capital include (a) amount of interaction a
parent has with other parents (b) parents’ understanding of school
processes (c¢) amount of contact parents have with school personnel

and (d) parents’ communication skills.

Laureau found that teachers tended to give better evaluations of
students if their parents were involved in the school. This suggests
that cultural capital when translated into the form of parent
involvement, can influence student achievement. A similar construct
termed social capital was developed by Coleman (1998) which
refers to social networks available to parents that enhance students’

ability to benefit from educational opportunities. According to
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Coleman, most schools have social structures that influence student
achievement and some schools have stronger relationships with
families than other schools do (i.e. possess more social capital) and

are therefore able to promote higher levels of achievement.

Coleman suggested that factors that influence social capital include
the schools’ understanding of its obligations to students, parents’
knowledge of the school system and the existence of norms that
support high student achievement (Coleman, 1991). He therefore
sees social networks as a resource available to all parents and
students rather than a mechanism that regulates the distribution of

student achievement.

Definition of Parent Involvement and Working Model for Study
The term ‘parent involvement’ is used broadly to include several
different farms of participation in education andv with the schools.
This study draws on Epstein’s typology of forms of parental
involvement (Epstein, 1995) and focuses on Type 2 and 4 parent

involvement (Communication and Learning at Home).

Epstein’s Model of Parent Involvement : 6 major types of parent

involvement

Type 1 Parenting Help families establish home environment to

support children as students

Type 2 Communicating Design effective forms of school-to-home and
home-to-school communication about school

programmes and their children’s progress

Type 3  Volunteering Recruit and organize parent help and support
Type 4 Learning at Provide information and ideas to families about how
Home to help students at home with homework and other
curriculum-related activities, decisions and planning
Type 5 Decision Include parents in school decisions, developing
making parent leaders and representatives
Type 6 Collaborating Identify and integrate resources and services from

with Community

the community to strengthen school programmes,
family practices and student learning and
development
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The typology provides schools and researchers with a structure to
help organize specific activities to involve parents in their children’s
education. As there are many possible activities for each type of
involvement, schools must choose which partnership practices are
likely to achieve specific goals and how to implement the selected
activities effectively.

As communicating with families through newsletters and parent
workshops are common parent involvement initiatives adopted by
our schools, the investigator is keen to find out whether these types
of involvement would have an impact on children’s math learning
and parents’ efficacy in helping their children learn math.

Parent involvement at home has a more significant impact on
children than parent involvement in school activities. What parents
do in the home environment remains significantly more important to
student outcomes than what parents do in the school setting
(Christenson and Sheridan, 2001; lzzo, Weissberg, Kasprow, and
Fendrich, 1999; Trusty, 1999).

Parental Role Construction and Beliefs in Involvement

The third conceptual model referred to in this study is Hoover-
Dempsey’s model of parent involvement. This model looks at the
area of parental role construction and was formulated as a result of
studies that were designed to enhance parents beliefs and self-
efficacy (eg, Bandura, 1997; Goodnow, 1998; Fullan, 2001). Applied
to parents’ involvement in children's education, parental role
construction appears to define the range of activities that parents
believe important and necessary for their own engagement in their

children’s schooling (Hoover-Dempsey and Sandler,1997).

Parents appear to become involved in their children’s homework
because they believe their activities will make a positive difference
for the child (Bandura, 1997, Hoover-Dempsey and Sandler (1997).

Self-efficacy theory suggests that parents’ behavioural choices are
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guided in part by the outcomes they expect to follow their actions;
the stronger the perceived self-efficacy for a task (e.g. helping with
homework), the higher the goals are likely to be set and the greater
the persistence they are likely to exhibit in reaching those goals
(Bandura, 1997). Consistent with these suggestions, parents have
reported reasonable confidence in their ability to help with
homework; their confidence, in turn, has been associated with
involvement (e.g. Ames, 1993; Balli, Demo and Wedman, 1998).
Parent involvement processes that influence student outcomes
include modelling, reinforcement and instruction (Figure 2-2). These
operating mechanisms have been positively linked to student
achievement and to student attributes related to achievement e.g.
attitudes toward homework, perceptions of personal competence,
self-regulation (Hoover-Dempsey, Battiato, Walker, Reed, DeJong
and Jones, 2001). Parents appear to involve themselves in their
children’s homework for three major reasons : they believe that they
should be involved, they believe that their involvement will make a
positive difference and they perceive invitations to involvement
(Hoover-Dempsey and Sandler, 1995, 1997).

Additionally, a sense of personal self-efficacy (the degree to which
one feels able to make a difference), in tum depends on a number of
related beliefs, attitudes and skills. Parents’ beliefs interact with a
sense of personal competence - if they have the resources, they will
get involved to the degree that they feel they have the capacity to
make a difference for their child (Bandura, 1997, Hoover-Dempsey &
Sandler, 1997). Parents who hold positive beliefs about their efficacy
to influence their children’s education seem more likely to be
involved. Shumow and Lomax (2001) examined parents’ feelings of
success in guiding their children. Parents have a high sense of
efficacy when they believe that they can :

o Help their children do well in school, be happy and be safe

¢ Have a positive impact such as improving quality of school
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The higher the parents’ sense of self efficacy, the more closely they
monitored their children and the more they were involved with school.
In terms of student outcomes, they found that the higher the parents’
feelings of efficacy, the more their children reported doing better in
school.

This study aims to add to the existing literature of parent self efficacy
studies and to find out if school communication and parent education
can help to increase parental self efficacy, and if this would have an
impact on children's mathematical development. Figure 2-2
summarises Hoover and Dempsey's model of parent involvement
(1997).
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Hence,, parents’ choice of involvement forms and strategies need to
be informed and be developmentally appropriate for the child if they

are to have a maximum potential for positive impact.

Rationale for Choosing the Two Types of Parent Involvement for
this Study

Based on the literature and theoretical frameworks outlined in this
chapter, there are many reasons to believe that the earlier parents
have the opportunities and support to be involved in their children’s
learning, the stronger their support for their children can be. Also, by
involving parents in the educational process, educators
acknowledge that parents have a great influence on their children’s
attitudes toward mathematics. Parents also have unique
opportunities to relate problem-solving lessons to real-life situations
at home. (O’Connell, 1992, Arithmetic teacher)..

Parental Capacity Building

This section of the literature review will focus on research that
support the benefits of family involvement and the importance of
building parental capacity to support their children’s learning and
educational progress, which in turn will help children do well in
school. A research based model! of effective parental involvement in

schooling is presented in Figure 2-4.
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Figure 2-4 A research base model of effective parental involvement in

schooling

A longitudinal school-level math achievement study found that
some activities for family involvement in mathematical learning at
home and at school predicted higher student performance on
standardized math tests. (Sheldon and Epstein, 2001). Practices
that increased teacher-parent communications about math and the
involvement of families in math activities at school were found to be
related to gains in the students’ math proficiency. The authors also
recommended that math homework involving families should be
assigned and schools should offer lending libraries with math-related

materials for families and students to use at home. Hence, it is
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important that schools communicate with parents about how to
contact the maths teacher, conduct workshops on math skills and
school expectations and invite parents to assemblies to celebrate

math achievements.

Izzo et al's (1999) 3-year longitudinal study of 1,205 elementary
school children from grades K-3 showed that engaging in
educational activities at home had the strongest effect on student
achievement. Parents’ Home activities were related to the widest
range of gains on math and reading tests, compared with the other
forms of parent involvement. This research supports the notion that
‘schools can improve children’s performance by increasing parents’
ability in terms of their knowledge and skills to support (their
children’s) learning at home’ (p. 835). Hence, beginning parent
involvement activities during early childhood can provide a strong
'-foundation for family-school relations. that can ensure successful

transitions to first grade.

In studying interactive homework with math, researchers at the
Centre of School, Family and Community partnerships at the John
Hopkins University, Baltimore, found that the common problems in

teachers involving parents with math homework were :

e Parents did not know how maths was taught in school
o Parents worried they may confuse their children about math if
they got involved

e Children argued “you don't do it like my teacher does it.”

Overall, the studies suggested that the use of homework that
requires parent — child interactions can create a line of
communication between parents and teachers, increase family

involvement, and help improve student achievement.
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Sanchez and Baquedano (1993) showed that children whose
parents met with a math teacher and a counsellor to discuss ways to
help at home, gained more in math than did students whose families
did not receive training in such meetings. Similarly, students whose
parents attended training and information workshops made greater
gains in mathematics achievement than did students whose parents
did not attend the workshops (Shaver & Wallis, 1998). Both studies
suggest the importance of providing families support in their efforts
to help their children succeed in math.

Teachers also have different ways of sharing their ideas about
mathematics with parents and to give them insights into how
mathematics is best taught and learned. Two primary avenues,
newsletters and parent education workshops will be implemented

and evaluated in this study.

Newsletters provide a way for sharing ideas and information and
activities, on various class subjects. It can give suggestions for
enrichment and extension at home. For instance, the teacher may
suggest some activities that parents can carry out at home such as
patterning, simple addition, graphing. A newsletter can also help to
relate the key leaming activities and events that have taken place in
the classroom or school. That way, parents can be connected and
informed of what their children are learming in school and how they

can help reinforce some of these concepts and lessons at home.

Parent Education workshops or meetings provide yet another
avenue for parents to be involved. Teachers can share and put out
activities that are a regular part of the mathematics programme.
They can talk about each activity and what children learn from using
the material and point out what similar activities parents might use at
home. Work can be sent home that will model the kind of teaching

and learning that teachers would like parents and children to pursue.
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The teaching of mathematical skills in the context of the child’s own
play activities, often referred to as incidental learning, is also an
appropriate approach to teaching children mathematical concepts,
since children need concrete materials and developmentally
appropriate activities to help them create (construct) new
mathematical knowledge by reflecting on their physical and mental
actions. As suggested by Aubrey et al. (2003), who investigated
early mathematical development in the home of nine young children,
“fostering a positive disposition to learning mathematics where there
is an opportunity for ideas to be tested out and mistakes to be

made"” is an important process of mathematical learning.

Hence, parents should be aware of mathematical opportunities that
arise daily, such as setting the table for dinner, sorting the laundry,
making a grocery list etc. Parents can also engage their children in
‘mathematical talk’ — discussion about numbers, shapes, size,

patterns, relationships, estimates, operations.

Learning reflects a social process in which children engage in
conversation and discussion with themselves as well as with others
(parents, teachers) as they develop intellectually (Bruner, 1987).
This principle suggests that children should be involved not only in
manipulating materials, discovering patterns, problem-solving but

also in sharing their observations and describing their relationships.

Suydam and Higgins (1977) suggested that manipulatives were
particularly useful in helping children move from the concrete to the
abstract level. Long term use of concrete materials was positively
related to increases in student math achievement and improved
attitudes towards mathematics. The study reviewed activity based
learning in mathematics in kindergarten through grade 8 and
concluded that using manipulative materials produced greater

achievement gains than not using them. Hence, teaching math by
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making connections with the children’s own experiences helps them

to make sense of mathematics.

Parents can also read to their children and borrow math concept
books to share with their children. Good concept books with
interesting formats and size help to communicate excitement in
exploring mathematical ideas. These books can also enrich learning
as mathematics and language skills develop together as children
listen, read, write and talk about méthematical ideas. These books
can also be used for teaching reading and make a reading link
between using concrete manipulatives and doing abstract paper-

pencil activities (Gailey, 1993, Arithmetic Teacher).

As opportunities for mathematical experiences are all around,
parents can be encouraged to supply materials for interesting and
challenging activities that both parents and children can share and
enjoy. It is suggested that the goals of mathematics at home are to
help children develop a mathematical curiosity, and enthusiasm for
solving mathematical problems. Many parents have the opportunity
and the willingness to extend the learning that takes place in school,
and with sorﬁe help from teachers, they can do it. (Flexer and

Topping, 1988, Arithmetic Teacher)

The Family Math Programme

Parental involvement in maths in North America was documented in
a controlled evaluation of two successive years of a series of ‘Family
Math’' programmes. Experimental children with prior Family Math
experience showed higher gains on standardized mathematics
performance measures than other groups, but only two of the

analyses showed statistical significance (Topping, 1998).

The intervention programme selected for this study is closely
modelled on the Family Math programme which originated at the

University of California, Berkeley in 1983 and the Paired Maths
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project developed by Keith Topping and Judith Bamford (1998) in
the UK.

Family Math believes that parents can help to teach students at
home, and one way to harness this resource is to involve parents in
playing mathematical games with their children. Family Math aims
to give parents and children the opportunity to develop hands-on
understanding of mathematics. It helps parents to become more
involved in their children's mathematics education and children to

gain confidence in their ability to learn mathematics.

Family Math programmes are based on some key beliefs that
(Schwartz, 1999) :

o Children and parents should work on mathematics together

o All children, regardless of sex, cultural background or
socioeconomic status can learn mathematics.

e Students are more apt to learn when the math is ‘real’ : when
the curriculum and activities are exciting, meaningful, based
on personal experiences and relevant to their lives

e Math tasks are an integral part of daily life, and families can
learn math together as they engage in their usual activities

o Materials commonly found around the house can be used to

make math games

The goal of Family Math is to get families talking together about
mathematical ideas and doing activities that embrace topics
including patterns and relationships, geometry and spatial
reasoning, measurement and arithmetic. Just as children need
experiences with language and reading outside school to become
good readers, they need experiences with mathematics outside
school to develop understanding of concepts that will allow them to
grasp and use the subject (Stenmark et al. 1986, chap 24). Hence,

to help parents become involved in their children’s mathematical
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learning, Family Math emphasises the importance of giving
opportunities to families to think about the following issues :

e The importance of being role models for their children

e How to become positively involved in their children's
mathematics education

o The instructional approaches and content reform mathematics
that are different from what they experienced

s That learning can be enjoyable and exciting

During a typical Family Math session, parents and their children
learn mathematics activities together that reinforce the school
mathematics curriculum. The activities use low cost materials and
are designed to be repeated at home; and instructions and materials
are furnished for the families to use at home. Typically, these
sessions would include time for group sessions that allow teachers
to provide support and observe how families learn. They also allow
families access to resources not present at home. The other feature
of the Family Math programme is the homework that parents get to
take home to practice with their children. Such homework takes the
form of math packs comprising learning materials, activities and
games, and a mechanism for tracking loan and progress, similar to
the developmentally appropriate, hands-on leaming experiences

used in the classroom.

Gaps in the Research
The ‘first wave of Pl research has produced considerable
descriptive information , with a predominant use of survey methods
to gather data and information on the importance and effects of

parent involvement.

Out of Baker and Soden’s (1998) review of 145 empirical studies, 37
described the benefits of parent involvement for parents and 108
examined the link between parent involvement and student

achievement. The authors critiqued that many parent involvement
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research to date had methodological flaws, which results in a loss of
confidence in these findings. Some of these weaknesses include :

1. Use of non-experimental designs - most methodologies are
surveys i.e. descriptive rather than explanatory, which do not
explain relationships

2. Non-objective Measures of Parent Involvement such as self-report
measures which results in lack of objective data and failure to
capture the dynamic nature of parentsal involvement due to close
ended surveys

3. Lack of isolation of the specific effects of parent involvement.

4. Some studies failed to examine relationships among parent
involvement, student achievement and gender

5. Some studies failed fo take into account the complex and
transactional nature of interrelationships between parent

involvement and its outcomes

The few studies that met the standards for experimental studies
included Head Start Family Math, the HIPPY programme
(Mathematica et al, Starkey and Klein, and Baker et al) In order to
increase the accuracy and usefulness of parent involvement
research, Baker and Soden recommends the use of experimental

procedures to overcome threats to internal validity.

RESEARCH QUESTIONS

The literature surveyed in this chapter clearly points to the potential
benefits of parent involvement on children's learning and school
achievement. In particular, evidence from the empirical studies
conducted in different countries show positive evidence for parent

involvement on children’s math learning.

In the local Singapore context, the importance of parent involvement
has also been recognized by both educators and politicians as an

important strategy for schools to help children perform better in
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school, and strong support from the local government in Singapore to
encourage schools to engage parents in their children’s learning have
been documented. However, since there are many possible activities
for the different types of parent involvement that schools can adopt, it
would be important for schools to choose partnership practices that
are most likely to produce the outcomes that can help to enhance
children's learning. Since there is. a lack of empirical evidence in the
Singapore context with regard to the effectiveness of the types of
parent involvement in helping parents support their children’'s leaming
at home, the rationale for this study is justifiable.

Two of the most common types of parent involvement adopted in
preschools and primary schools include sending newsletters as a
means of sharing information and updates on the school's
developments etc as well as conducting parent education workshops.
Hence, it wc;uld be relevant to find out if either one or both these
types of parent involvement had a greater impact on children’s
leaming and building parental capacity in terms of parents’ self
efficacy in helping their children learn at home. As the literature
reviewed in this section indicate that these two types of involvement
can have an impact on the children’s learning outcomes, it would be
appropriate to see if the same applies to the local context in the
Singapore preschool/ daycare setting.

This study attempts to find out which strategies are effective in
helping parents to support children’s learning at home i.e. Parent
education workshops and communication through newsletters or a

combination of both. It aims to address the following questions :

Does a single type (parent workshop or communication) of school
initiated involvement or a combination of types of school initiated
Involvement (workshop and communication through newsletters) help
to improve :

1. children’s math outcomes
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2. parent self efficacy and confidence in helping their child's
mathematics learning at home
3. parent encouragement

4. parent home involvement

RESEARCH HYPOTHESES
For each of the treatment conditions, children and parents were
expected to demonstrate some gains in the scores of the above

variables.

Children Math Achievement
Children in the treatment groups were expected to perform better
than those in the control group. The hypotheses were as follows :
1. Greater improvement in math gains for the treatment groups
as compared to the control group.
2. The largest improvément in math gain to be seen in the
workshop*communication group compared to the other two

experimental treatments and control group.

The following null hypotheses were constructed to be tested in this

study using two dependent variables :

The first two null hypotheses test for the main effects of the two
factors and the null hypothesis for main effects is that there are no
differences among the levels of the factors (i.e. Hg : /N0 communication
= MCommunication @nd Ho : /N0 Workshop = Mworkshop) @nd that these factors

will have no effect on the children’s math outcome

The third null hypothesis tests the effects of the combination of the
two factors together. The null hypothesis for the combined factors
is that there is no difference between the combined factors (i.e. Hy
: MNo Workshop*Communication = M4Waorkshop*Communication), ahd the combination
of the two factors will have no effect on the children's math

outcome.
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Parent Dependent Variables
Parents in the treatment groups were expected to perform better than
those in the control group. The hypotheses were as follows :
1. Greater improvement in all three parent variables for the
treatment groups as compared to the control group.
2. The largest improvement (in the parent variables : Parent
Confidence / Self efficacy, Parent Encouragement and Parent
Home Involvement) to be seen in the
workshop*communication group compared to the other two

experimental freatments and control group.

The following Null hypotheses were constructed to be tested in this
study using two dependent variables :

The first two hypotheses test for the main effects of the two factors
énd the null hypothesis for main effects is that there are no
differences among the levels of the factors (i.e. Ho . /o communication
= Mcommunication @Nd Ho : L/No workshap = Mworkshop) @Nd that these factors
will have no effect on :

1. Parent Confidence / Self efficacy
2. Parent Encouragement

3. Parent Home Involvement

The third hypothesis test is the test of combined factors which
examines the effects of the combination of the two factors
together. The null hypothesis for the combined factors is that there
is no difference between the factors (i.e. Ho . £/no Workshop*Communication
= MWorkshop*Communication), and the combination of the two factors will
have no effect on :

1. Parents Confidence / Self efficacy
2. Parent Encouragement

3. Parent Home involvement
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Conclusion
This chapter sets out to review the relevant literature and past studies
conducted on the importance and impact of parent involvement on
children’s academic outcomes. The literature review supports that it
is parent involvement in learning activities in the home that is most
closely associated with better cognitive attainment in the early years,
especially when both parents and educators negotiate a continuity of

experience for the children.

A review of the literature presented many different ways of getting
parents involved in their children’s education. Of these, the use of
communication through newsletters and ideas from the Family Math
programme were selected and adapted for the parent education

workshop as a key intervention in this study.

The two types of parent involvement, parent teaching at home and
communication (newsletters) were also selected from Epstein's
typology as these are deemed to be the 2 types of school-initiated
parent involvement approaches that primary schools and some
preschool centres are most likely to adopt. The effects of these two
types of involvement on children’s math learning and parental self

efficacy and role construction will be studied.

Since there are two key factors (workshop and communication
through newsletters) that are of interest to this study, a 2x2 factorial

experimental design was selected for this study.

A review of the weaknesses in some of the research designs of past
studies were also briefly discussed, showing a lack of experimental
designs being used. Hence,, this study aims to address some of
these design limitations by using an experimental procedure to :

1. Overcome threats of internal validity by adopting a pre-test,

post test design, randomly assigning classes to be studied to
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either treatment of a control group, to ensure that the
experimental groups are probabilistically equivalént.

2. Adopt interventions that are consistently planned and carried
out

3. Use an objective assessment for children’s math achievement

4. Isolate effects of the types of interventions on parent

involvement i.e. workshop and communication

The next chapter will describe the methodology, research design and
interventions used in this study.
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3. METHODOLOGY : RESEARCH DESIGN AND
INTERVENTIONS

Research Design
This chapter describes and presents the methods, interventions,
instruments, and operationalisation of key concepts, used to address
the research questions listed at the end of chapter 2. It will be divided
into 6 sub-sections : (1) Research Design used in the study (2)
Operationalisation of key concepts and description of the instruments
used (3) Sample and participants (4) Data collection (5) the
Programme Intervention Procedures and materials will be presented
at length on the different experimental treatments, namely, the family
math workshops and math activity kits and family math newsletters

and finally, (6) the limitations of this study will be presented.
Fitness of Research Methodology

Since the purpose of the study is to find out the causal link of two
independent factors, (a) parent workshops (b) newsletters and (c)
parent workshops and newsletters and their effects on children’s
mathematical learning and parental efficacy and involvement at
home, the 2 x 2 factorial experimental design was chosen for this
study. By adopting this design, both the main effects of each of each
independent factor as well as a combination of the 2 factors can be
studied. The 2x2 factorial design is also preferred to a simple
experiment design, since in the real world, we are exposed to a
variety of variables. For instance, both newsletters and parent
workshops are commonly used as school initiated parent involvement
strategies and because there is a chance that these variables

interact, a factorial design could help capture some of this complexity.

The dependent variables in this study, children’s change in math and
parent efficacy and parental involvement at home will be measured

quantitatively using a criterion-referenced test and a parent survey
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instrument respectively. These measures, taken over a span of 12
weeks, include a pre and post measure. Hence, the data analysis will

adopt a quantitative approach.

The participating classes in the study were randomly assigned to the
experimental and control groups to ensure that they are

probabilistically equal.

The levels of independent variables are presented as follows :

Factor B Factor A (Communication)
(Workshop) Present Absent

Present Group 4 Group 2

Absent Group 3 Group 1

The following randomised pretest posttest control experimental

design is proposed:

R 01,2 X1 01,2

R 042 X2 (0P

R 01‘2 X3 O1.2

R 012 X4 O
Dependent Variables :

O, = children Math scores

O, = Parentinvolvement scale

X 1= Control Group (no Workshop and no Communication)

X 2 = Workshop only (with math activity kits)

X3= Communication only (via newsletters)

X 4 = Newsletters and parent Education workshops (newsletters and

math activity kits)

The following steps were taken to ensure a random allocation of

groupings :
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1. A total of 21 classes were selected for the study. These
classes were selected on the basis that each class would have
a minimum of 12 children enrolled.

2. To ensure that the experimental groups had a similar mix of
professionally qualified teachers, the 21 classes were
assigned into four groups to balance the distribution of the
teachers, based on their professional qualifications (i.e.
Diploma or Certificate trained). These classes were then
randomly assigned to the three treatment and control groups.

3. One of the groups was made up of 6 classes to make it more
comparable in terms of the total number of children. It tumed

out that the group with 6 classes was assigned as the control

group.
Social Interaction Threats

Participants including teachers, children and parents of the study
were not told which groups they were assigned to. Since each centre
had only one condition occurring, meetings with either the parents or
teachers of the different centres were conducted at the respective
centres to avoid the situation giving rise to diffusion or imitation of
treatments and compensatory rivalry by respondents (Cook and
Campbell 1979). The groups receiving the programme will therefore
have little opportunity of communicating with the other groups since
they were ‘blind’ to the other centres that are involved in the study.

Internal Validity Issues

Selection threat is addressed by a random assignment of the 21
intact K2 classes to the experiment and control groups. In so doing,
we are able to assume that the groups have a form of equivalence i.e.

they are "probabilistically" equal (Trochim, 2001).

The classes are taken from different child care centres and are

therefore independent samples, at the class level. A comparison of
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the pre treatment group mean scores (math scores) among the
selected groups will be made to see if these groups are similar in

order to pre-empt any regression threats.
Operationalisation of Key Concepts and Measures used

The following variables and indices will be measured. Two main

instruments were used in the data collection process.:

Children’s Math Ability

In considering the selection for an appropriate assessment
instrument, both a norm-referenced assessment (TEMA)" and a
criterion-referenced assessment were considered for this study.
However, given the limited manpower and the limited period of time to
conduct the study, a criterion-referenced assessment was selected
oVer a norm-referenced math assessmént. As reported in the pilot
trial of the TEMA (see Appendix |), due to the wide range of math
skills covered in the instrument, it was unlikely to be sensitive to
measuring slight improvements and small though important changes
in understanding the math concepts that were the main focus of this
study. Also, the pilot trial of TEMA required up to 60 minutes per
individual child to administer and record, and the demand on
manpower was far beyond the available time and resources set aside
for this study. The pre-test alone would have taken up to 9 weeks just
to complete administering the pre-tests to the 250 children, and
without any additional manpower set aside for this purpose, it would

have adversely affected the progress and timeline of the study.

Furthermore, it was deemed necessary that the pre and post test
phases be completed for all the children within a reasonable short

duration of about 3 weeks in order pre-empt any possible maturation

A description of this instrument together with a brief report of the piloting of TEMA is found
in Appendix |
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effects. The above reasons were the main justification for choosing a

criterion-referenced assessment over a norm-reference assessment.

The practical limitations faced by the investigator made it necessary
to find an alternative assessment mode to measure children's math
ability that would meet the following criteria and could be

administered under the following conditions:

1. Able to be administered the test in a small group setting within
a 30 min time frame in one seating, to avoid test fatigue.

2. ltems in the instrument are relevant and correspond with the
content of math concepts that were being taught to the
children and would be suited for use in the local context of this
study

Criterion. referenced assessment to measure children’s math

achievement

In view of the limitations (in terms of the lack of manpower to
administer a 45 min test and the lack of appropriate matching items
with the math concepts being taught to the children) with regard to the
use of TEMA, a criterion-referenced achievement test in the form of a
criterion-referenced test was designed instead to determine whether
or not a child has acquired certain specific math concepts. The
advantage of this type of test is that it can be designed to assess the
appropriate math concepts that were taught, hence, increasing the

content validity of the instrument.

Since the curriculum and math concepts for 6 year olds varies from
country to country, the criterion-referenced assessment was deemed
more appropriate, as it was designed to suit the local context and this
study, compared to criterion-referenced tests developed in another

country.



67
The first self-constructed criterion-referenced assessment was
piloted and administered to four 6 year olds in a group setting which
took less than 30 minutes to administer and complete. It comprised
33 items : 6 counting (up to 10), 6 ordering of numbers (e.g. What
comes before ‘7’), 6 quest'ions on more — less, 4 items on number line
where child fills in the missing numbers, 3 items on ordinal numbers

and 8 items of simple addition (up to 5) (Appendix |, p. 332).

Based on the high scores attained on this pilot, the items were found
to be too easy for the age group, hence, the following changes were
made to the test :
1. Replace some counting items to include counting of objects up
to 20
2. Include 2 items on graphing
3. Include number lines with more blanks and in reverse order
4. Include simple addition and subtraction (up to 10) with part-
whole concept
5. Include 2-3 items on patterning
6. Include some word-picture problem sums on simple addition

and subtraction (symbolic additive — number bonds)

The revised assessment included the above mentioned items. Some
of the TEMA items were also adapted and included in the paper-
pencil task. The investigator took into consideration the practicality
and suitability of the two assessment modes and adopted the
criterion-referenced assessment instead as it was better suited and
deemed more appropriate for such a large sample. Since it could be
administered in a small group setting (of 5 — 8 children at a time and
could be completed in about 30 minutes per group), it is also more
practicable and feasible given the constraints of limited manpower
(there was no budget to hire research assistants) faced by the

investigator.

The revised criterion-referenced paper and pencil focused on

assessing the following children’s math concepts and skills :
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1. More, less same — comparing groups of objects

2. Counting, numeral writing, matching the numeral with | a
collection (of up to 10 objects)

3. Counting on and counting back — number line

4. Number bonds (combining sets of objects and counting up to
10)

5. Patteming — shapes — what comes next ?

6. Picture graphs — counting and comparing more, less

7. Ordinal numbers — 1% - 10th

Similarly, the above concepts and skills were also aligned to the
intervention i.e. the content covered in the math kits, parent
workshops and newsletters were the same mathematical concepts

included in the math assessment.

The pre and post test had 10 sub-sections comprising a total of 58
different items which when answered correctly, would be awarded 1
mark each. Hence, the highest mark that each child can score is 58

and the lowest, is 0.

The items found in the math assessment '?are summarized as follows

1. How many? — Children were asked to count the number of items in 6
sets and to write the number in the box . (1 mark peritem x6 =6
marks)

2. What comes after? Children were asked to write the number that
comes after a pair of numbers e.g. 17, 18, ___ (1 mark per item x 6
= 6 marks)

3. Write the missing numbers — children were asked to fill in the
missing blanks with the correct numbers(1 mark per item x 10 =10

marks)

2 Please refer to Appendix C1 and C2 for sample copies of the pre and post math
assessment
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4. Colour the object in the correct position — children were given
instructions (written and verbal) to colour the stated n ™ item (1
mark x 4 = 4 marks)

5. More / Less — children were asked to circle the set that is greater (1
mark x 3 = 3 marks)

6. Picture graphs — children were asked to write the answers in the
blanks based on the picture graph (1 mark x 4 = 4 marks)

7. Simple addition — children were asked to count and write the correct
numbers in the blanks, given pictorial cues (1 mark x 8= 8 marks)

8. Patterning — children were asked to colour the shape (pattern) that
comes next (1 mark x 3 = 3 marks)

9. Counting on (+1) and counting back (-1) — children were asked to
count on and count back (1 mark x 6 = 6 marks)

10. Simple addition (word sums) — The word sums were read to the
children after which they had to fill in the blanks with the correct
numbers (2 marks x 4 = 8 marks)

Total 58 marks

Criterion referenced achievement tests are usually intended to
determine whether a child has acquired a clearly specified set of skills
measured in a specific way. Its advantage is that it can be designed
to assess the programme /concepts that have actually been taught
rather than what might have been taught. This way, it is said to have
high ecological validity and is relevant for the purpose of this study
(Topping, 1998). However, because of its content-specific nature and
the fact that it was designed for a particular group, criterion-
referenced tests are less likely to have high broad-spectrum reliability

and validity as compared to norm-referenced tests.

A criterion-referenced test was preferred and selected over a norm-
referenced test for this study, as the latter may not be sensitive
enough to be used to determine individual progress in specific areas
and within a short period of time, changes in math knowledge would

not be easily detected by such instruments.
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The initial math test was piloted and revised to ensure that the
content would neither be too easy nor too challenging for the age
group of the children selected for this study.'® To ensure consistency
in administering the assessments, the investigator undertook to
conduct all the assessment for every child participating in the study.
The paper and pencil assessments were printed and brought to the
centres by the investigator to ensure that the teachers did not know
what the children were being assessed on. For children who were
unable to read the instructions, pictures and symbols were printed on
each activity and the investigator read the instructions to the children
— similar to a listening comprehension activity — and children
responded by writing or circling their responses on paper. Efforts to
monitor and dissuade children from ‘helping’ their friends by sharing
their answers were made by arranging the seating between 2 children
further apart and outlining some rules before the paper -pencil test

was administered.

The total score of the assessment is expressed as the number of
items answered correctly, the focus being ‘what’ the children were
able to do in terms of standards of proficiency within the selected
domains. Children’s change math score (post — pre math) was a key

dependent variable in this study.

Reliability Coefficient of the Pre and Post Math Assessment
The alpha coefficient for the math assessment (all items) based on
the pre-test and post test, was 0.92 and 0.94 respectively. The
coefficients for the different sub-sections of the pre and post math test

are summarized in tables 3-1 and 3-2.

Table 3-1 Reliability Statistics for pre math test — Cronbach alpha

" Please refer to Appendix | for a report on the piloting of the math criterion-referenced test
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items
Cronbach's
Alpha Based on
Cronbach's Standardized
Alpha Items N of Items
All items 920 931 57
Rational Counting ' 610 606 5
Number sequencing .958 .961 6
Missing Numbers 919 .927 10
Sequencing .861 .863 4
Greater /Lesser .902 .902 3
Graphing .395 .453 4
Addition .870 .865 8
Patterns 611 .610 3
Counting On /Back .918 917 6
Word Sums .709 .708 8
Table 3-2 Reliability Statistics for post math test— Cronbach alpha
ltems
Cronbach's
Alpha Based on
Cronbach's Standardized
Alpha ltems N of ltems
All items .941 .936 58
Rational Counting .646 743 6
Number sequencing 919 .923 6
Missing Numbers 877 .875 10
Sequencing .828 .830 4
Greater /Lesser .566 .610 3
Graphing 454 504 4
Addition .831 .831 8
Patterns .649 678 3
Counting On /Back .951 .950 6
Word Sums .808 795 8

The Guttman split-half Coefficient for the pretest and post test was
0.59 and 0.79 respectively (Tables 3-3 and 3-4).

Table 3-3 Reliability Statistics (Pre test) — Split Half

% For this item, children were required to count and write the number of objects in each of
the 6 squares. However, this component variable (RC4) had zero variance and was
removed from the scale




72

Cronbach's Alpha Part 1 Value 913

N of ltems 28(a)

Part 2 Value .889

N of ltems 29(b)

Total N of Items 57

Correlation Between Forms 466

Spearman-Brown Equal Length 635
Coefficient )

Unequal Length .635

Guttman Split-Half Coefficient 587

Table 3-4 Reliability Statistics (Post test) — Split Half

Cronbach's Alpha Part1 Value .886

N of Items 29(a)

Part 2 Value 916

N of ltems 29(b)

. Total N of ltems _ 58

Correlation Between Forms ' 707

Spearman-Brown Coefficient | Equal Length .828

Unequal Length .828

Guttman Split-Half Coefficient ' 789

Parent Involvement Scale :

The Parent Involvement questionnaire was adapted from the Hoover-
Dempsey & Sandler Model of Parental Involvement scales to

measure parent mechanisms of involvement'®

. It comprised a total of
43 Likert scale items and some demographic questions to help
capture data on the participants. The questionnaire included 5 sub-
scales adapted from the following authors and were further piloted
and subsequently modified to suit the context of study and to address

the research questions.

% permission was sought and granted by the authors, Kathleen Hoover-Dempsey and
Sandler on 225 February 2004 (Appendix B-1). Detailed scale descriptions can be
obtained from the website hitp://www.vanderbilt.edu/Peabody/family-school/model.html
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The following section summarises the five subscales and the modified
subscale items used in this study. A more detailed report on these
subscales following a factor analyses of these items will be presented
in the Chapter 5.

The first version of the modified survey was piloted in 2 centres (that
were not selected for the study) with 10 parents of children in the
same age range selected for the study. Results of this pilot are
reported in Appendix J.

Following the piloting of the instrument, the items in the original
scales were further modified to suit the local context and age group
of the children as well to the local parenting practices that were

deemed relevant to this study.

For instance, changes made to the items were made to :

1. Improve the semantics by simplifying the sentences and making it
more applicable to the local context and purpose of this study e.g.
re-phrasing “l made sure that my child's homework got done” to “
help my child with homework”, and re-phrasing, “I know how to
help my child do well in school” to “I have confidence in helping
my child learn math” |

2. Re-phrase certain items in the affirmative sense (e.g. | know,
rather than | don't know) to avoid the need to use a reverse score

3. Eliminate irrelevant items like and “l took my child to the library,
community events or similar places”, which were not applicable to

the context of this study

Scale 1: Parent Efficacy (Confidence) for Helping Children Succeed
in School

The scale assesses parents’ beliefs about their efficacy for helping
their children succeed in school. Drawn from the literature on
personal efficacy and teacher self-efficacy (Ashton, Webb & Doda,
1983; Bandura 1984, 1986), the scale was developed during a study

of relationships among teacher efficacy, parent efficacy, and parent
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involvement in elementary schools (Hoover-Dempsey, Bassler &
Brissie, 1992). It included 12 items and employed a 5-point Likert-
type response scale. Administered to 390 public elementary students’
parents, reported alpha reliability for the scale was .81.

Using a six-point Likert-type response scale (1 = Disagree very
strongly 2 = Disagree ; 3 = Disagree just a little; 4 = Agree just a little;
5 = Agree; 6 = Agree very strongly), participants were asked to
respond to the following prompt: “Please indicate how much you
AGREE or DISAGREE with each of the following statements.. Please
think about your child in this current school year as you consider each

statement.”

The twelve items of the original scale were revised to suit the purpose
and context of this study e.g. for item 1, instead of using the general
~ phrase like ‘I know how to help my child do well in school’ , this was
replaced by ‘I have confidence in helping my child learn math’. The
other items were also changed to make the statements more age
appropriate to the children involved in this study, and since they are
preschoolers, the issue of grades and school performance were not

relevant.

Original scale (11 items) Madified scale (12 items) (Pconf)

adapted for this study
1. I know how to help my child do well in 1. I have confidence in helping my child
school. learn math

2. My child is so complex | never know if
I'm getting through to him/her. (reverse
score)

3. ldon't know how to help my child make
good grades in school. (reverse score)

4. A student's motivation to do well in
school depends on the parents.

5. [ feel successful about my efforts to help
my child learn.

6. Other children have more influence on
my child's grades than | do. (reverse score)
7. Most of a student's success in school
depends on the classroom teacher, so |
have only limited influence. (reverse score)
8. | don't know how to help my child learn.
(reverse score)

9. If ltry hard, | can get through to my child
even when he or she has difficulty
understanding something.

I am successful in helping my child
learn.

| have a good understanding of the
K2 maths curriculum

| know enough about the subjects of
my child’s homework to help him or
her.

| am able to make use of everyday
experiences (e.g. While at home or
at the supermarket efc) to teach my
child

| know how to explain things to my
child about his or her homework.

| have enough time and energy to
help my child with homework.

1 have enough time and energy to
communicate with my child’s teacher.
I know how to help my child be ready
for Primary One
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10. | make a significant difference in my
child's school performance.

11. Other children have more influence on
my child's motivation to do well in school
than | do. (reverse score)

10. { can make a big difference in helping
my child adjust to Primary One

11. 1 know where to find resources to
support my child's learning

12. I know how to use everyday materials

12. My efforts to help my child learn are
successful.

to help my child learn

Scale 2 : Parent-focused Role Construction — Parent Responsibility

(Pres)

All belief items in the scale use a disagree very strongly to agree very
strongly format: |

Disagree very strongly = 1, disagree = 2, disagree just a little = 3,
agree just a little = 4, agree =5, agree very strongly = 6 . Total
subscale scores range from 6 to 56. Higher scores indicate a

stronger parent-focused role construct.

The instructions for beliefs:

Parents have many different beliefs about their level of responsibility
in their children's education. Please respond to the following
statements by indicating the degree to which you believe you are

responsible for the following:

Original 9 items Modified 6 items (Pres)

adapted for this study
Belief items: 1. ...make sure my child understands
1. t's my job to explain tough his /her homework
assignments to my child. 2. ...communicate with my child’s

2. It's my job to make sure my child
understands his or her assignments. | 3
3. | make it my business to stay on top 4
of things at school. )
Behavior items:
| kept an eye on my child’s progress
I made sure that my child’'s
homework got done.
7. 1 helped my child study for tests or
quizzes.
. | talked to my child about what he or
she is learning.
9. | took my child to the library,
community events, or similar places.

teacher regularly.
...help my child with homework.

.....set family rules about doing
homework

his or her homework.

R

learning at the centre

o]

For this scale, some of the original items like items 3, 7, 9 were not

relevant to the context and participants involved in this study and

5. .....explain things to my child about

6. ...talk with my child what he /she is
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were therefore omitted. Also, some terms like ‘assighments’, were
replaced with the term ‘homework’ instead as this was a more

culturally appropriate term.

Scale 3 : Parent Self-Report of Parental Encouragement of Students
(Penc)

The scale assesses parent self-reports of parental modeling of
strategies for solving problems, self-regulating, and leaming. This
scale was adapted from Martinez-Pons (1996) and was used during a
three-year, four-study project (Hoover-Dempsey & Sandler, 2001-
2004) to test the Hoover-Dempsey Sandler model of the parent
involvement process and is reported in Hoover-Dempsey et al.
(2004).

Parents were asked to respond to the following prompt: ‘Parents and
families do many different things when they help their children with
schoolwork. Please indicate how often the following have happened

-since the beginning of the school year on each item’.

items in the original scale used a Never to Always response format:
Never = 1, Seldom = 2, Sometimes = 3, Often = 4, Very Often=5,
Always=6. For the purpose of this study, all items in the scale were
changed to: 1=never; 2 =1 or 2times; 3 =4 or5times; 4 =once a

week; 5 = a few times a week; 6 = daily)
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Original 12 Items Modified 5 items (Penc)™
adapted for this study
We encourage this child ... We encourage and help our child
1. ... when he or she doesn't feel like to....
doing schoolwork. 1. ... learn new things.
2. ... when he or she has trouble 2. ...find new ways to do
organizing schoolwork. schoolwork when he or she gets
3. ...to try new ways to do schoolwork | stuck.
when he or she is having a hard time. 3. ...to stick with his or her
4. .. to be aware of how he or she is homework until he or she finishes
doing with schoolwork. it.
5. ... when he or she has trouble doing | 4. ...make his or her homework
schoolwork. fun.
6. ... to look for more information 5. ...how to find out more about
about school subjects. things that interest him or her.
7. ...todevelop an interest in
schoolwork.
8. ... to believe that he/she can do well
in school.
9. ... to stick with problems until
he/she solves it.
10. ... to believe that he/she can learn
new things.
11. ... to ask other people for help when
a problem is hard to solve.
12. ... to explain what he/she thinks to
the teacher.

The original 12 items were considered to be too many and onerous,
and hence, only 5 items were selected and modified e.g. ‘Homework’
replaced ‘school work’/ ‘problems’ and item 4 ‘make his or her

homework fun’ was modified to ‘develop an interest in schoolwork'.

Scale 4 : Parent Self Report of Parental Reinforcement of Students
Preinf)

The scale assesses parent self reports of parental modeling of
strategies for solving problems, self-regulating, and leaming. This
scale was adapted from Martinez-Pons (1996) and was used during a
three-year research project (Hoover-Dempsey & Sandler, 2001-2004)
to test the Hoover-Dempsey & Sandler model of the parent

'® These items were selected based on the age-appropriateness and relevance to the local
context
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involvement process and is reported in Hoover-Dempsey et al.
(2004).

Parents were asked to respond to the following prompt: ‘Parents and

families do many different things when they help their children with

schoolwork. We would like to know how true the following things are

for you and your family when you help your child with schoolwork.

Please think about the current school year as you read and respond

to each statement’.

A six-point, Likert-type scale (i.e., 1=Never, 2=Seldom, 3=Sometimes,

4=0ften, 5= Very often 6=Always) was used.

Original — 13 ltems

Modified items (Preinf)'” — 3 items
adapted for this study

We show this child we like it when he or she ...

1.
2.
3.

4.

om

S e ®

11.
12.
13.

... wants to learn new things.

... tries to learn as much as possible.

... has a good attitude about doing his or
her homework.

... keeps working on homework even
when he or she doesn't feel like it.

... asks the teacher for help.

... explains what he or she thinks to the
teacher.

... explains to us what he or she thinks
about school.

... works hard on homework.

... understands how to solve problems.
... sticks with a problem until he or she
solves it.

... organizes his or her schoolwork.

... checks his or her work.

... finds new ways to do schoolwork when
he or she gets stuck.

1....wants to learn new things.
2....has a positive attitude
about doing his or her
homework.

3....keeps working on
homework even when he or
she doesn't feel like it.

The 13 items in the original scale were considered to be too many

and only three items 1,3 and 4 were selected based on the

appropriateness and relevance to the context of this study and the

age of the children involved in this study.

' Not all thirteen items in the original instrument were relevant or necessary, Hence, only
three of the most appropriate were selected
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o Parent Choice of Involvement Activities (Parent involvement)

The scale assesses parents’ choice of involvement form in children’s

education. The scale was adapted from work by Epstein and Salinas
(1993) and Hoover-Dempsey, Walker, Jones & Reed (2002).

Participants were asked to respond to the following prompt: ‘Parent

and families do many different things when they are involved in their

children’s education. We would like to know how often you have done

the following since the beginning of the school year for your K2 child.’

A six-point, Likert-type frequency scale (i.e., 1=Never, 2=1 or 2 times

this year, 3= 4 or § times this year, 4=once a week, 5=A few times a

week, 6=Daily) was used.

Original 10 ltems

Modified items (Pinv) °- 8 items
adapted for this study

1. Subscale: Child-Specific
Involvement
Some one in this family...

2. ...talks with this child about the
school day.

3. ...supervises this child’s
homework.

4. ...helps this child study for tests.

5. ...practices spelling, math or
other skills with this child.

6. ...reads with this child.

7. Subscale: School-General
Involvement
Some one in this family...

8. ...helps out at this child’'s school.

9. ...attends special events at
school.

10. ...volunteers to go on class field
trips.

11. ...attends PTA meetings.

12. ...goes to the school’s open-
house.

-—

...talk with your child about what
he/she learns at the centre.
...make sure this child’s
homework gets done

..visit my child’s classroom
...attend Parent Teacher
Conference meetings.
...practice spelling, math or
other skills with your child.
...read with your child.
....help your child with math
homework

...participate in parent
workshops

'® The items were selected based on the age-appropriateness and relevance to the local

context
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Of the ten items from the original scale, eight were selected and
modified for this study to suit the age group and local context of this
study e.g. The phrase ‘talks with this child about the school day’ was
modified to ‘talk with your child about what he/she leamns at the

centre’.

Factor analysis was run for the 34 items for subscales 1-5 as these
items were considered to constitute the dependent variables after the
pre-test forms were retumed. This was done to confirm the key
factors as well as determine the alpha coefficients of each subscale
before the scores were computed for further analysis. Details of this
will be reported in Chapter 6.

e Parent Perception of Specific Teacher or School Invitations to
_Involvement A

The scale assesses parents’ perceptions of specific invitations to

parents for involvement from the school or teacher. (Hoover-

Dempsey & Sandler, 2001-2004).

Participants were asked to respond to the following prompt: “Dear
Parent, please indicate how often the following have happened
since the beginning of the school year?” using the following six-point
Likert-type scale (All items in the scale use a 6 point frequency
response format: 1 = never; 2 =1or 2times; 3 =4 or5times; 4 =

once a week; 5 = a few times a week; 6 = daily).

Original Questionnaire (12 items) Modified items (General and
Specific Invitations for
involvement — 9 items) adapted
for this study

General invitation to involvement : General Invitation to involvement :

1. Teachers at this school are 1. keep me informed about my
interested and cooperative when child’s progress in school.
they discuss my child with me. 2. Become more aware of the

2. | feel welcome at this school. K2 maths curriculum

3. Parent activities are scheduled at this | 3. Given me useful ideas on
school so that | can attend. how | can help my child learn

4. This school lets me know about maths at home
meetings and special school events. | 4. Helped me become more
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5. This school's staff contacts me involved in my child’s learning
promptly about any problems at home
involving my child. 5. Given me confidence in

6. The teachers at this school keep me helping with my child’s

informed about my child’s progress in
school.

Specific Invitation to involvement:

1.

My child's teacher asked me or
expected me to help my child with
homework?

homework

Specific Invitation to involvement :

1.

My child’s teacher asked me
or encouraged me to help
my child with homework.

2. My child’'s teacher asked me or|2. My child’s teacher contacted
expected me to supervise my child’s me (for example, wrote a
homework? note, phoned, e-mailed).

3. My child's teacher asked me to talk [ 3. | communicate with the
with my child about the school day? teacher about my child’s

4. My child’'s teacher asked me to attend performance, progress and
a special event at school? needs related to homework

5. My child’s teacher asked me to help | 4. | receive information on what
out at the school? my child is learning at the

6. My child’s teacher contacted me (for centre

example, sent a note, phoned, e-
mailed?)

Nine out of_the 12 statements were selected and modified to suit the
context of the study with specific reference to helping children learn

math at home and becoming more aware of the K2 math curriculum.

Sample and Participants
NTUC Childcare (NCC) was selected as it offers easy accessibility to
a large number of targeted population of K2 age children, whose

families range from the low to middle income group.

A convenience sample (N=259) of parents and their K2 children (5 to
6 year olds) was drawn from 21 classes from the different child care
centres under the NCC group of child care centres, which are located
in the different districts of Singapore. The 21 K2 classes comprising
259 children, were randomly assigned to the four experimental
groups: workshop only (n=70), workshop and communication (n=66),
(n=48).

comprised children from five different centres, except for the control

Communication only (n=75) and Control Each group

group which had 6 centres in order to make up for the required

sample size. However, due to some staff changes in one of the
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centres assigned to the control group, the actual participants who

subsequently consented to the study was fewer than targeted.

Table 3-5 Experimental Groups

Number of Participation | No. of
children in rate (%) centres
each group
Xo Workshop only 70 62 5
X4 Workshop*Communication 66 63 5
X3 Communication only 75 62 5
X4 Control 48 51 6
Total 259 60 21

The centres were first selected based on the qualifications of the
class teacher, who had similar professional qualifications which is a
minimum of a Certificate in Preschool Teaching and /or a Diploma in
Preschool teaching. This was to ensure that the minimum
qualifications of the teachers were the same among all four groups,
which helped to reduce any bias as a result of the differences in
teachers' qualifications and to help make the classes more
‘equivalent’ before the grouped classes were randomly assigned to
the different intervention programmes. The teaching experience of the
teachers involved in this study ranged from 2-7 years. In addition, the
21 child care centres selected for the study also had a minimum class

enrolment of 12 children.

The majority of the participating parents and families were Chinese
(89.9%) and a small minority were Malays and Indians (4.7% and
3.5% respectively).




Table 3-6 Participants’ Ethnic Groups

Frequency Percent
Valid Chinese 232 89.6
Malay 12 4.6
Indian 9 35
Eurasian 2 .8
Others 3 1.2
Total 258 99.6
Missing | no response 1 4
Total 259 100.0
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The age of parents fell largely within the 30-39 years age range

(66.4%), followed by those in the 40-49 years (23.2%). (Table 3-7).

Table 3-7 Parent age

Frequency Percent
Valid 20-29 yrs 13 5.0
o 30-39 yrs 172 66.4
40-49 yrs 60 23.2
50 and above yrs 6 2.3
Total 251 96.9
Missing no response 8 3.1
Total 259

100.0

Nearly half the families had a combined monthly household income

of $3,000 - $8,000, which characterizes them as middle income

families, as defined by the Singapore Department of statistics

(Appendix O). Almost a third of the participants were from the lower

income bracket, earning less than $3,000 a month. A small

percentage (10%) were those from the high income household

bracket. Due to the sensitivity of this information, some parents chose

not to disclose this information in the survey forms (8 %).
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Table 3-8 Combined Monthly Household Income

Frequency Percent
Valid less than $3,000 85 32.8
$3,000-$8,000 126 48.6
above $8,000 27 10.4
Total 238 91.9
Missing no response 21 8.1
Total 259 100.0

Data Collection

Letters inviting 461 parents to participate in the study were endorsed
by the head of the organization and included an information sheet of
the study and consent form. These were sent to all the parents of
children of the K2 classes of the 21 selected centres. Of this total
number, 259 (56%) parents consented to and participated in the
study. Given that the participation response came from all 21 centres
which were located at different parts of the country and charged the
same programme fees, there was no reason to doubt that the profile
of parents who consented to this study were any different from those
who chose not to participate. The participation rate across the 21
centres averaged 60%. The lowest % participation rate (54%) was
found in the control group. One explanation for this could be that
parents did not see any tangible benefits from signing up to
participate in the study. Since the pre-test assessment was
conducted for the children whose parents granted consent, no pretest
scores were obtained from the non- participating children, and hence,
a comparison could not be made between these children.

The letters and consent forms are found in Appendix K. Parents were
given the contact number and a mailing address and e-mail of the
investigator should they required further clarification about the study.

A pre-test of children’s math scores (a paper and pencil assessment)

and parent questionnaire to measure the level of parent involvement
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as well as pattems of parent-teacher communication were

administered a week before the intervention programme begun.

The self-administered Parent Involvement questionnaire together with
a brief information sheet explaining the purpose and duration of the
study were sent to each parent through the child care centres.
Participants were asked to return the questionnaires in sealed
envelopes to ensure confidentiality and were collected by the centre’s
principal after 2 weeks. The questionnaire was translated into

Mandarin for the non English speaking parents.

About 1-2 weeks after the pre-test, the following programmes were
administered with the different groups :

Programme 1 — Communication (Newsletters )

Parents in the X3 groups received 3 regular weekly newsletters that
provided them with up to date information on what the childreﬁ are
learning at school in relation to the math curriculum taught in the
school™®.

Programme 2 — Parent Education Workshops

Three-weekly evening Parent workshops (over a period of 6-7
weeks) were scheduled to suit the majority of parents’ preferred
availability. The number of workshops were kept to three sessions as
parents’ busy schedules and limited time available have been taken
into account as a key factor for ensuring complete and successful
participation in all sessions. Parents were also loaned a set of math
activity kits containing various math manipulatives and simple games
with instructions on how to use these at home. More details of these

will be described under the section on “Intervention and Materials”.

' Please refer to Appendix D pp. 306-322 for samples of the newsletters
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Programme 3 — Parent Education Workshops and Communication
A third experimental group was given both treatments, where parents
were invited to participate in the parent education workshops as well
as receive three issues of the family math Newsletters. Like
participants in group 2, these participants attended 3 weekly evening
workshops and received 3 fortnightly issues of the Family math

newsletters.

The parent education workshops were aimed at imparting practical
knowledge and skills that parents could use and apply at home to
promote math understanding and skills with their children. Parents
attended the workshops with their K2 child during the second and
third sessions and were guided on how to use the math resource kits
specially assembled for this study to help their children learn math.
These activities adopted a range of naturalistic, informal and
structured activities. The math kits were assembled and packaged
with simple instructions and loaned to parents during the period of
study.

To ensure consistency in implementation of the parent training
programme, a standard format and programme procedures for
conducting the parent workshops were prepared for every workshop

session. (See Appendix F)

control Group

The selected control groups continued with prevailing practices of the
respective centres, which did not include any newsletters or parent
programmes i.e. no communication materials and no parent
education workshops given to parents. As per the treatment groups,
participating parents were given the self-administered questionnaire

package.
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The investigator worked closely with the teachers of the 10 centres (in
Xz and X4) in developing the communication materials for parents and

conducted training sessions for the teachers involved in the study

Administering the Pre-tests

The investigator undertook the task of conducting and administering
the assessment as opposed to having the class teachers do this in
order to prevent any ‘testing’ effect on the teachers, which might
result in them teaching to the test and affect how they would conduct
their math lessons subsequent to the pretest.

e Pre-test
The math assessments (pre test) were administered at the 21 child
care centers over a 3-week period (4" week of June to 2™ week of
July 2004). The assessments were conducted in the mornings, for
small groups of. 6-8 children. Each session lasted 30‘ minutes and
children were given a token when they completed the assessment. To
avoid distractions and noise which could affect these young children’'s
attention, the investigator arranged for the sessions to be conducted
in either a separate room or in a classroom that had fewer
distractions. However, the most ideal situations were not always
possible as the child care centres adopted an open concept layout
and classroom spaces were not always clearly delineated and
defined. Although care was taken to coordinate and schedule the
best time to conduct the assessment with the teachers ahead of time
at the various centres, there were still some constraints like an open
space with noise distractions that had to be accepted. Also, on a few
occasions, 1-2 children at some centres were absent when the pre-
tests were administered. A subsequent visit scheduled at a later date
(usually about one week later) had to be arranged to conduct the
assessment for these children who were absent. The math
assessment worksheets were graded and scored by the investigator

once they were collected at the end of each week.
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The Parent Involvement questionnaires were given out to parents to
complete during the same period when the math assessments were
conducted. The completed forms were collected by the class teachers
and returned in sealed envelopes to the investigator during the period
15-31 July 2004.

o Post Tests

Post tests on children’s math ability and parent involvement was
conducted from 21 September to 8 October, about 8 weeks after the
interventions started. The inter- testing period was 8-10 weeks for
both the pre and post — math assessment and parent involvement

questionnaire.

Feedback from the teachers who were involved in the workshop and
communication groups, in the form of journals, anecdotal records and

a feedback form, were also collected in late September 2004.

At the onset of the study, a qualitative approach to collecting data
from parents and teachers through focus group interviews was
planned' for this study. It was deemed that a close-ended self-report
surveys may not have been adequate in fully capturing the dynamic,
transactional nature of parents’ involvement in their children’s learning
at home, and that many of these processes are better explored using
open-ended techniques like interviews, which would produce rich
data, as well as shed light on the complex and transactional nature of
interrelationships between parent involvement and its outcomes
(Baker and Soden 1998).

The combination of methodologies was planned to enable the
investigator gain a better understanding of parents’ perceptions of
their own self efficacy and the effectiveness of the interventions at the

end of the study.
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A qualitative method of a semi structured group interview of 45 mins
to one hour was planned for selected parents to better understand
what they did to facilitate their children’s learning at home. Each

interview group would have 6-8 members.

It was hoped that the focus group interviews, in addition to the
feedback collated from parents’ cou'ld help the investigator develop a
better understanding of the impact of the two programmes on
parenting practices and whether the interventions had helped parents
support their child’'s development of mathematical concepts at home.
These findings would have been useful towards helping to evaluate
the effectiveness, relevance and usefulness of the intervention
programmes and their impact on parents’ self-efficacy in their
involvement in their children’s learning and understanding of maths.
Invitations to parents to participate in the group interviews were
issued in September 2004 (Appendix D).

Report on attempt to convene the Focus Groups

Towards the end of the study when the interventions were completed
in September 2004, the investigator encountered an unexpected
challenge in convening the focus group. Due to the limited manpower
and the large amount of time that the data collection and entry took to
complete, the data entry phase stretched into early December 2004,
resulting in a delay in convening the focus groups which was
originally scheduled in October/November 2004. However, many of
the centres were very busy with their annual year end concert
preparations and some families were either away on vacation in
November/December 2004 or were busy preparing for the new year
ahead. Due to the issue of timing, it was only possible to invite

parents to attend the focus group sessions in late January 2005.

The investigator sent a total of 36 letters, followed by telephone calls
to invite those who were responded to participate in a focus group

interview. A token appreciation in the form of a cash voucher was



90
offered to those who would participate in this interview as an
incentive. Despite this, none of the parents invited could or wanted to
attend the scheduled date of the interview in mid January. A second
attempt to re-schedule another date for the interview was made,
however, this also faced the same response from parents who were
unable to attend, citing their busy schedules such as work, travel, and
children’s weekend schedules as reasons for not being able to attend
the focus group interviews. This is understandable given that the
beginning of the year is usually a time of signiﬁcént transition for
different members of the family, especially when one of the children is
adjusting to the new Primary One year.

The investigator considered sending out an open ended
questionnaire as an alternative but due to the nature of the interview
questions, neither a written interview nor a telephone interview would
have been appropriate substitutes for a face-to-face group interview.
One important consideration for having a group interview was to allow
participants from the different centres with varied opinions, to share,
listen and respond to the questions of the interviewer as well as to the
other participants’ comments and views, which would result in a more
in-depth discussion and vyield a wider range of responses, as
compared to individual or telephone interviews. Furthermore, such
focus groups could also have helped to generate and evaluate data
from the different participants which might help towards developing
new themes to shed light on the impact of the interventions (Cohen et
al, 2000).

As the investigator's approved leave of absence from work ended in
February 2005, and the given time for the data collection had run out
due to work commitments, it was not possible to pursue the focus
group interviews due to the genuine constraints of limited human
resource as well as the demands on the parents’ busy schedules and

their decision not to participate. In lieu of the focus group interview,
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the feedback collated from parents in the workshop and

communication groups were used for further analysis.

Intervention and Materials

Parent Education Math Workshops (FMW)

Family Math programmes, similar to family literacy programmes,
successfully teach basic math skills to both children and their parents.
There is a variety of family programmes like “Family Math” and
IMPACT (Inventing Maths for Parents And Children And Teachers)
programme developed in Great Britain, which reaches thousands of
families in both the UK and Europe. The concept of Family Math
workshops adopted for this study is modeled on the Family Math
workshops developed by the Lawrence Hall of Science in Berkeley.
The principles of outlining each Family Math workshop are :

1. Family Math sessions educate parents to work and play with
their children in order to develop positive attitudes towards
mathematics. Parents and their children attend the Family
Math sessions together, and all are actively involved in doing
mathematics. Trained leaders facilitate the sessions,
introducing games and activities that reinforce skills and
develop math concepts, as well as fostering an enjoyment for
mathematics. Given early support at home and in their
community, children have an opportunity to maintain-a positive
attitude towards math through their school years.

2. Helping parents expand their parenting skills is an important
component of Family Math. Parents may lack the knowledge to
assist their children’'s development, and understand their
mathematical thinking. It is important for Family Math leaders
to model positive parenting skills, demonstrating worthwhile
strategies to help parents relate with their children. Teachers

needed to model these skills without acting in a prescriptive
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manner, or appearing to be judgmental of a parent's present

behaviour.

. Parents can learn how to invite their children to share their

thinking, encouraging them to communicate their
understanding (or lack of it) in a safe and relaxed atmosphere.
Parents can help their children see the patterns and
relationships in mathematics by playing card games to practise
basic skills, sorting laundry, cutlery or groceries, finding and
discussing mathematics around the house (math walks) and

talking about math in the daily world in which the child lives.

. Recognizing a child’s prior knowledge, and building on these
early learning experiences, is essential for developing an
understanding of mathematics. it is important for everyone to
appreciate the value of "not knowing", and use these

occasions as opportunities for growth rather than anxiety.

. An important component of the Family Math Project was the
“Literature Connection" in each session. Resources borrowed
from the local library with books and information were made
readily available to the families.

. Child care arrangements and refreshments were provided to
ensure that parents will not be hindered from attending the
workshops due to the lack of child care arrangements for their
other children. This is an important consideration as Starkey
and Klein (2000) had pointed out that parent programmes and
interventions work best when they respect the needs of
families and the practical aspects like providing childcare at the
programme during the class, providing math kits for use at
home and encouraging family members to send a substitute
family member to a class when necessary are important
considerations and arrangements that can be made to support

parent involvement.



93
A sample programme outline of the Family math workshops co-

developed by the teachers and investigator is detailed in Appendix F.

e Math Kits to Support Learning at Home
As children learn mathematical concepts by using concrete materials
to construct their cognitive understanding of mathematical concepts
according to the Concrete — concept — Symbolic approach (Barratta-
Lorton, 1995), the math kits were designed to facilitate this hands-on
approach to learning. The use of the math kits were also explained to
parents during the math workshops through demonstration and

hands-on experience.

Unlike reading programmes, there are comparatively fewer and less
readily available resources for parents to use at home to teach
mathematics (Topping, 1998). Hence, the solution is to introduce
math games or activity kits that are self-contained and readily usable,
with simple instructions. In the context of parent-child interaction,
games can provide more opportunities to explore ideas and more
opportunities for communication and discussion that is normally
available in the classroom. As it is important to make the activities
enjoyable and age appropriate in order that the parents and children
can relax while engaged in a a mathematical activity, the selection of
materials and activities were carefully made to sustain the interest

and motivation of the children.

Family math programmes employ situations and materials from
everyday experience. They use models and hands-on materials
(manipulatives) that allow participants to relate to the problem as
they solve it. Blocks, beans, ground nuts and other concrete objects
help children understand what numbers and space mean through
visualization (Stenmark, Thompson, Cossey, 1986). Research by
Hughes (1983), Rogers and Miller (1984) have shown that if
mathematical content can be contained in play form, motivation for

learning will also be so powerful that the question of ‘relevance’ will
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never arise for the child (Topping and Bamford, 1998). Many
advantages have been claimed for a gaming approach to
mathematics (Kirkby, 1992) as it can promote active involvement,
are intrinsically motivating, and help avoid boredom. They are
grounded in concrete meaningful experiences and have a purpose
in which the child is is engaged, helps promotes decision making
and problem-solving. They also enable a grasp of mathematical
concepts to be deployed, demonstrated and practiced before

children are ready to grapple with abstract symbols and recording.

Hence, the Math kits for this study were designed to help :

e Children become more familiar with the mathematical language
and feel more positive about mathematics

o Parents to help their children learn more about mathematics
through playing games or working through the activities and
talking about them

e Parents understand that mathematics is not just about
computation : it is also about leaming about relationships, pattemns

e Parents understand that mathematics is part of everyday life and
is essential to everyday problem-solving

¢ Parents and children enjoy mathematics

Games and puzzles were also included in the math kits as they have

a number of other advantages. They :

¢ Are generally part of normal home experiences

e Can be highly motivating because the child is actively
participating and is in control

e Involve immediate feedback and an element of gameful
competition

o Have well-defined directions

e Can provide meaningful experiences, connecting the concrete
reality and the abstract symbols

e Can be used to consolidate class work or to encourage and

enable a child to extend his or her skills
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e Encourage parents and children to enjoy and learn math concepts

in a fun way

The math kits®® were made available for parents to borrow after they
have attended the first math workshop to ensure that they know how
these kits are to be used and the purpose for them. Each child was
encouraged to borrow 1-2 kits a week, over a period of 10 weeks to
enable parents to conduct the activities with the children. Hence, at
the end of the 10-week study, most children would have been
expected to have borrowed up to eight or ten different math kits,
covering a range of maths concepts.

Teachers also provided support and explanation to parents /
grandparents if they needed help and instructions on how to use
them. Children’s loans of the math kits were monitored and recorded

ina .checkout sheet for each child, kept by the class teacher.

The math kits were also selected and designed to meet the following

criteria. They were planned to :

e Facilitate enjoyable and provide meaningful experiences in
counting, one-to-one matching, comparing more-less, simple
addition and subtraction

e Promote both competition and cooperation between child and
parent i.e. The game would not solely be skills based but also
involve both chance and skill. Some of the games included card
games and board games, like Snakes and Ladders, BINGO which
made use of die and playing cards

o Be easy to understand — age appropriateness for each activity
was also taken into consideration and the language in which the
instructions were written had to be simple to understand and

follow

2 |deas for the math kits were also adapted from Barrata's (1 995) Mathematics Their Way
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* Be flexible and allow extension — parents were encouraged to add
on their own ideas to modify the games and activities if they were
too simple for their children

e Encourage discussion and development of mathematics
vocabulary

e Be robust — both physically and in terms of durability

e Not look like school work

e Be attractive — use of colourful tokens such as coloured plastic
shapes, assortment of beans, stickers, sorting cups and pictures
so that children would want to use them

e Be well packaged and easily kept together — each math kit was
self-contained and kept in a ziplog plastic bag that would fit easily
into the children’s school bags

¢ Be inexpensive — everyday materials were used, to demonstrate
to parents that mathematical concepts can be taught using

ordinary éveryday household items

A total of 30 math kits?! were developed to encourage parents to
work with their children at home. Each kit provided math activities and
manipulatives for children to use and covered the following math
concepts which were the core concepts selected for the purpose of
this study that children needed to know when they entefed primary
one :

Counting, Cardinal numbers (1 to 20), Ordinal numbers (1% to 10 th),
More, less, Number line, Number Operations : Number bonds, simple
addition, Simple subtraction, Matching, Sorting, Pattemns, Handling
data — Simple graphs.

! please refer Appendix H for sample pictures of the math kits
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Table 3-9 Different Math Activity Kits Organized according to the Math
Concepts

Counting Graphing /Sorting Addition/ Games
and Patterns Subtraction

1. Matching Sets | 1. Sorting 1. Adding with | 1. Connect 4

2. Race to One activities dominoes 2. Snakes &
Hundred 2. Goodness 2. Ladybugs Ladders

3. Two dice gracious and Leaves | 3. BINGO

4. Groundnuts graphs 3. Raisin 4. Ludo

5. Makea 3. What is your bread 5. Go Fish/
Number line favourite ice 4. Find the Make Eight

6. One more, cream ? solution 6. Happy
one less 4. Toothpick, 5. Tub Games Families

7. Hundreds paper clips 6. Flip cards 7. Snap!
Board 5. Shape patterns 8. Old Maid

8. Guess and /Donkey
Group

9. Offwe'llgo'!

Each math kit activity was collated and developed to support the
learning of a particular math concept e.g. counting, comparing,
sorting, patterning, simple addition and subtraction (within 10) and
some games of chance.

Math Workshops for Teachers

Principals and Teachers of the selected 10 child centres (5 from the
workshop and 5 from the workshop & communication groups)
attended 6 hrs of training, spread over 2 weeks on how to plan and
conduct in preparation for conducting 3 sessions of 2-hr Family
Math workshops (FMW) for parents. The workshops aimed to
provide both the centre principals and the K2 class teachers with an
understanding of the rationale of the FMW and their role in the study.
They were also introduced to the different math kits developed for the
study and on how to use them. Outlines on the sessions, materials to
use and sample home activities were given to the centre principals

and teachers.

The training that was planned and conducted for the teachers
involved in this study was an important part of the intervention (i.e.

conducting parent workshops) itself, as it was important to help the
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teachers understand the importance of planning and facilitating
parent involvement through attending workshops that would help
them gain a better understanding of the resources available and their

roles in helping their children’s leaming at home.

The workshops for the teachers were also important in helping
teachers to understand and convey to parents how to use the math
kits at home with their child. Teachers played an important role in
supporting and guiding parents in helpirig their child learn math at
home through developmentally appropriate activities and materials
provided.

The appropriate use and administering of the math kits were
explained to the teachers. The inventory list of math kits was also
introduced to the teachers: The investigator explained the proper use
of the materials and demonstrated the use of the kits to the
teachers. Teachers were requested to provide parents with basic
assistance of explaining the kits if they had any difficulty in using
them.

It was also important to help teachers adopt a common framework for
planning and delivering the workshops to ensure consistency in both
the content as well as imparting appropriate ideas in helping parents
to learn how they can support their children’s math learning at home
through the use of the math kits. During the workshops, teachers
were involved in the planning of the detailed programme for each
workshop sessions, which helped them to be more confident in
facilitating the workshops for the parents.

The investigator adopted this approach for the teachers and centre
principals to be the key facilitators of the workshops rather than take
on the role of running all the workshops by herself. It was deemed
more appropriate that the teachers, having established strong
relationships and familiarity with the children and their parents, would

be in a better position to share and relate what they are teaching the
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K2 children with the parents as compared to the investigator herself.
This approach also helped to strengthen the ecological validity of the
study by ensuring that the experiment approximates the real-life
situation and does not disrupt the continuity of the ordinary

environment.

The training began in late May and ended in early June to allow
teachers ample time to prepare for the workshops to be held from
early July to end August 2004. Upon completion of the training, the
individual centres were given a standard programme template to
follow (See Appendix F) as a guide to planning their Family Math
workshops (FMW). However, as there was no standardized®
curriculum across the different child care centres, the math activities
for the workshops was left to the teachers to decide so that they could
align the workshop sessions to what they were teaching the children
on a week by week basis. Since a guideline for the math workshops
were the same across the 10 centres, this would help ensure a level
of consistency for the FMWSs. Furthermore, the investigator worked
very closely with each teacher in planning and conducting the
workshops which were held during the evenings to cater to working
parents. The workshops covered the following topics :

¢ Importance and benefits of parent Involvement

o Overview of the study

o Teachers' role in the study

e Math concepts to be covered during the Family Math workshop

sessions
e How children leam and assimilate math concepts and skills —
Concept- Connecting — Symbolic '
s Learning outcomes for K2 math curriculum — comparison with the

Primary curriculum

2 This point will be addressed as a limitation of the study on pp. 105
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o What are Family Math programmes and how they can be
conducted and implemented

e Planning the 3 Family Math Workshop sessions — guidelines and
group work

e Use of the math activity kits as a means for home involvement

¢ Appropriate dispositions and attitudes towards math to cultivate

¢ Inventory for the math Activity Kits and how to use, organize and
put them on loan

To ensure consistency, the first workshop session with parents was
conducted by the investigator and the class teacher; while the
subsequent 2 sessions were conducted largely by the class teachers
after consultation with the investigator on the math activities.

The loan record system for these kits was also explained and staff
were reminded to stress that the math kits must be used under
parental supervision as there are small manipulatives that are not
suitable for children under 4 years old — this same reminder is printed
in the letter to parents to accompany every math kit that was sent
home.

Teachers were asked to organize a loan scheme where each K2
child participating in the study gets to borrow the 1-2 kits on a weekly
basis during the period of study for about 8 -10 weeks. Staff were
also asked to keep close track of each child’s borrowing of the math
kits as well as to collect the feedback forms from parents each time
each kit was retumed to the centre. Teachers were also asked to

check and replace missing pieces when the kits were returned.

Details of the various evaluation forms and feedback to collect from
parents were also explained to them, and they were given a folder

containing all the sample evaluation forms and attendance sheets etc.
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o Feedback and Evaluation from Parents and Teachers :

Feedback and evaluations from both parents and teachers were
solicited in the form of a simple survey form (Appendix L). Their
responses to the Family Math workshop and math kits were sought to
better understand the impact, concems and issues parents and
teachers faced in relation to the family math workshops and the
newsletters. The responses were tabulated and summarized in
Chapter 4. Teachers were also invited to share their own reflections
and thoughts of the FMW sessions which they conducted.

Family Math Newsletters (FMN)
The purpose for using newsletters as a form of communication with
parents were :

1. to share information with parents on how they can help support
their child’s learning and development of basic math concepts
using day-to-day experiences and materials available in their
home

2. to keep parents informed of what their children were learning
in relation to the subject math, at the the child care centers

3. to empower parents with information and resources to enable
them to know where to find helpful aids and resources via

books and the intemet

Three issues of Family Math newsletters were designed using
Microsoft Publisher and distributed to parents in the Communication
group and the workshop*communication groups during the period of
intervention, 5 July — 12 August 2004. Each issue was prepared and

distributed every two weeks.

Where possible, graphics and photos of children's activities
conducted at the centres were included in the newsletters to make
them more interesting and meaningful to the parents. Useful links to
websites on math resources and titles of suitable math resources

books that are available at the neighbourhood libraries were also
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included in every issue. The contents of each newsletter are

summarized as follows and hard copies of these are found in
Appendix D pp. 296-314).

1. Newsletter 1

Introduction to family math and the importance of parent
involvement in supporting children's learning at home

Doing maths at home - suggestions and ideas on how families
can be involved

List of learning outcomes for the K2 curriculum

List of math activities and games that can be carried out at
home using playing cards, dice, beans efc.

Math-Literature connection — a selected list of recommended
concept books were printed. These included : “Bubble
Trouble”, “Anno’s Mysterious Multiplying Jar’, “The Blue
Balloon”, “The Doorbell Rang’”. |

2. Newsletter 2

Doing Maths with your child — tips for parents on how they can
support and motivate children’s interest in math

A journal anecdotal record of a field trip to the supermarket
made by two child care centres, summarizing the key learning
experiences of the children that related to math concepts and
skills e.g. grouping of food items, comparing prices of food
items, making purchases etc.

List of math vocabulary

Math-Literature connection — a selected list of recommended
concept books were printed. These included : “Anno’s
Counting Book”, “One Guinea Pig is not enough” and “The
Best Bug Parade”.

Websites for additional resources and math ideas for parents :

http://www.mathsurf.com/parent/index.html|
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3. Newsletter 3

o Building a strong math foundation at home — guidelines for
parents to cultivate a suitable environment at home to develop
math skills and understanding

¢ List of math games and activities e.g. making a number line
(counting forward and back), counting large number of objects
— grouping in tens, number bonds — simple addition within 10,
ordinal numbers — ordering items 1%, 2™...10th

e Checklist for helping with child’s homework

¢ Math-Literature connection — a selected list of recommended
concept books were printed. These included : “Let's Count it
out, Jesse Bear”, “Anno’s Magic Seeds” and “Give me Half".

o Websites for additional resources and math ideas for parents :

http://www.geocities.com/EnchantedForest/Dell/5232 and

http://ni.e.redding.com/community/nie/activities/act family mat
h1.shtml |

Feedback on the newsletters were collected in the form of a short
feedback form (Appendix M). These will be reported in the Chapters 5
and 6.

Limitations of Study

The sample of the study was not drawn from the entire population of
parents of 6 year olds from the different child care and kindergarten
settings in Singapore, as seeking consent and patrticipation from
these centres was not easy nor feasible. The investigator took a
pragmatic approach to sampling and decided that it was more
practical and realistic to work within an organisation that she is
familiar with, as there is strong support for the study from the
management, and relatively little red tape to clear before approval is
given to proceed with the study.

The issue of internal validity of the study was addressed by taking

the necessary measures including random assignment of classes to
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the different experimental groups, to ensure that the intact classes
are ‘probabilistically equal’ as well as selecting teachers with similar

teaching qualifications.

However, as in any educational research conducted in a human
context, the presence of social threat through the occurrence of social
interaction between and among subjects is inevitable. Even though
the investigator did remind the participating teachers to keep what
have been taught to them to themselves and to refrain from sharing
what they learned from the workshops with other staff for the purpose
of intemal validity, it was not possible to completely prevent the
teachers from the other participating centres from contacting the
teachers in the workshop groups to compare and exchange notes in
relation to the materials used in the different intervention groups.
Hence, some degree of threat of diffusion or imitation of treatment in
that the teachers from the non-workshop or non-communication
group could have taken place, which could have impacted the
teaching methods adopted by the teachers from the groups not
receiving the same intervention. Fortunately, during the study, there
were no concerns raised by parents who were concemned that their

child was not included in the workshop group.

There was also some subsequent attrition of participants (ranging
from 1-3 children in 4 centres) due to withdrawals and transfers of
children across the different centres. In particular, the control group
size started with a smaller number of consenting participants
compared to the other three experimental groups even though it
started with six classes. One of these centres selected to be part of
the control group faced a slightly higher attrition rate due to staff
movements. On hindsight, the lower participation rate in the control
group could also be due to the lack of a tangible benefit provided for

participation, as perceived by the parents.
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Due to the limited manpower resource, a relatively small scale study
of 21 classes selected from one child care organization and randomly
assigned was conducted across different locations over a relatively
short duration. The external validity of this study is therefore limited
and cannot be generalized to apply to the total population of K2 age
children and how their parents and centres are working together to
support parent involvement at home. Instead, the findings of this
study, at best can be applied, to some extent, to children and families

who come from similar SES backgrounds to those studied.

In adopting a predominantly experimental approach to conduct the
study, the need to work with intact classes is preferred as it facilitates
the monitoring and implementation of the parent education
programme and its effects. This also helps to improve the ecological
validity of the study by using the actual environment as the test

environment.

Other limitations in relation to the study’s design were :

o Firstly, participants were drawn from a convenience sample
and are not representative of the overall population of K2
children in Singapore

e A larger number of participants though preferred, because it
can generate more power in the statistical analyses, was not
practicable

e The criterion-referenced math assessment was designed and
piloted by the investigator for the purpose of measuring
children’s math scores which had limitations of a ceiling effect

¢ The parent involvement questionnaire is a modified instrument
adapted from various related scales for the purpose of this
study and does not yet have established psychometric
properties. The modifications were deemed necessary to suit
the local culture and context of the study. Therefore, the study

at best can be considered an explorato'ry study.
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Due to the practical considerations of a lack of a standardized
math curriculum in the centres, the investigator chose to allow
teachers to modify the activities used in the parent workshops
to help them relate to their parents in a more meaningful way,
whilst concurrently ensuring that the teachers followed a
prescribed programme for each of the evening workshops.
The lack of a standardised math curriculum could have

disadvantaged some of the centres

The duration of the entire period of intervention was around 12

weeks. Reasons for this proposed span of time were :

The two treatment programmes i.e. communication and

workshop*communication can be feasibly implemented within this

time frame and some effects of these programmes can be expected

after 8-10 weeks, given the young age of the children.

The threat of maturation is less likely if the duration of the programme

is kept within a span of not more than 3 months, as there is unlikely to

be a surge in growth in children's math understanding even in the

absence of any given programme over this period.

Most K2 children already enrolled in the child care centres
stay for at least the entire year. Hence, it is unlikely that during
the period of 2-3 months, there would be a high mortality or
drop out rate. This was an important consideration for
completing the data collection within a 5-month window period
(May to September) as it would be almost impossible to follow-
up with the children and their families after they leave the
centres, usually between November and December.

Due to very limited manpower available for the implementation
of this study, which was a major constraint faced by the
investigator, it was not feasible to extend the duration of the
study to follow;up on the children’'s math learning after they

transition into the primary school.
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e The investigator recognizes that the short duration of the
intervention of only three parent education workshops could
have been a setback in terms of changing attitudes and
parenting practices such as parental confidence /efficacy and
role construction, which generally would require longer periods
of time and more sessions of education workshops. However,
this concern was addressed through the use of math kits which
made parent involvement at home easier for parents in the
gfoups with the workshop condition, which were given to
parents on a weekly basis for the entire duration of the
intervention, and this strategy was thought to have

compensated for the few number of parent workshops.

Methods of Data Analysis

In a two-factor experiment, two kinds of treatment effects : main
effects and an interaction effect are possible. As this study is
designed as a 2 factor (workshop and communication) factorial
experiment, the main statistical method used to compare the group

means was the 2 factor ANOVA with covariates.

Factor analysis will also be run to ensure that the key factors in the
parental confidence and involvement instrument are organized into
distinct factors before the scores of each of these factor dimensions

are computed for further analysis.

Feedback from the parents and teachers from the three treatment
groups were collated and summarized to provide further insights on
the impact of the treatments as well as help to address the research

questions of this study. These will be presented in the next chapter.
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4. FEEDBACK FROM PARENTS AND TEACHERS ON
THE WORKSHOPS AND NEWSLETTERS

Introduction
This chapter presents data collected from the parents and teachers in
the three treatment groups (workshop, communication,
workshop*communication). The findings reported in this chapter will
also help to expand on the quantitative data collected and presented
in Chapters 5 and 6 as they provide evidence and insight in relation to
the implementation of the experiments and the reception of the
treatments by teachers and parents. The feedback from parents and
teachers also offers a more in-depth perspective on how parenfs
have benefited from the different treatments. The data presented in
this section are also applicable for hypothesis testing and addressing

the research questions of this study.

The following sections report the feedback from parents conceming
the (a) the parent math workshops (b) the family math newsletters
and also (c) anecdotal records written by the teachers’ of the
observations and reflections on the parents’ and children’'s response

to the workshops

However, the investigator recognizes that the feedback from parents
is not representative of all the views of the parents who participated
in the workshops and who received the newsletters since not all

parents completed the evaluation forms.

Parents from the three treatment groups were given evaluation forms
that requested their feedback on the workshops and the newsletters
that they had attended or received.?

% please refer to Appendix L, for the samples of the feedback forms.
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The following Table summarizes the number of evaluation forms

collected from the participants from the different experimental groups

N
Workshop 64
Communication only 59
Workshop*Communication 56
Total 179

Participants were given evaluation forms designed to gather their
feedback on the parent workshops and the newsletters that they
received. For the workshop*communication participants, they were
given two evaluation forms, one for the newsletter and another set on

the workshops to complete.

Parents who attended the workshops were given the forms to
complete at the end of each session. These forms were collected
across the three parent workshop sessions and due to the option
given to parents to remain anonymous, some of these forms couid

have been written by the same parents from the various centres.

However, as participants preferred to remain anonymous, the
feedback given could not be traced back to the individuals. This
arrangement was preferred by the investigator so as to encourage
more open and honest feedback from parents, who may be wary of

affecting the teachers’ feelings.

Although it may be possible that some feedback given could have
had some social desirability effects due to working relationships
between parents and teachers, the feedback given can still be
regarded as being objective since the choice to complete the forms

was entirely voluntary and anonymous.



In addition to some fixed response questions, parents

Parent Math Workshops
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in the

treatment groups with workshop condition were asked the following

open-ended questions and their feedback are summarized as follows

¢ What did you like best or find most useful about the session?

e \What could be better next time?

e What ideas / skills did you learn that can be applied to help

your child learn at home ?

¢ Do you have constructive suggestions for this instructor?

At the end of the series of three Family Math workshops, parents

were given a feedback form comprising 12 questions. A 5-point likert

scale where 1'= strong agree to 5 strongly disagree was used. A total

of 120 forms out of a total of 136 parents who attended the

workshops in the 2 experimental groups were collected.

A summary of the responses to each of the items are as follows :

From Table 4.1, an average of 80% of parents who attended the

parent workshops indicated (agree/strongly agree with the following

statements) that they benefited from the workshops :

Table 4-1 Summary of Parents’ Responses to Workshops

ltems on Evaluation form

Disagree | Neutral | Agree | Strongly
% % % agree %
1. Because of this workshop, | feel 1 16 65 18
more confident in helping my
child with his /her math
2. Because of this workshop, | will 0 12 67 21
be able to make use of materials
at home to help my child learn
3. Overall, | found this workshop 0 11 69 20
useful.
4. The workshop will help me with 1 19 63 17
my parenting skills
5. The information provided was 0 11 69 20

useful.
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Workshop Group
In response to the question, "What did you like best or find most
useful about the session?”, parents commented that they enjoyed the
opportunity to exchange experiences that enhanced their unlearning
of the old ways of memorizing and to learn to present math in a more
fun and creative way. They also found the activities and games most
useful in helping their child to develop and learn more math at home,

especially in using materials at home.

Some parents noted that they now have a better understanding of
how math is taught in Primary One i.e. having a better idea on what
the P1 mathematics syllabus is like and also on how to tackle
problems in coaching my children with their work such as using the
number line and objects to teach math in a creative way. One parent
commented that “throughout the workshops, I've learnt useful tips
about everything on math, making it very interesting through play, and
it has enabled me to teach my child confidently. | thought | was going
to be hopeless to teach my child math, but this workshop really gave
me a change of math teaching concept through play and illustrations.

Thank you.”

A parent shared that “math can be taught in so many different ways.
My method of teaching math somehow appears too rigid for my child
and it seems | am not the only one to deliver it. These new ways
certainly help in the teaching of math to my child. Very satisfying to

know all these! Thanks.”

Other aspects of the workshops that parents found to be most useful
included leamning the different ways to teach math rather than the
traditional ways, how to teach children math through fun games, and
the different ways and variety of techniques in imparting mathematic
concepts. One parent commented that the workshops had helped her
to “Get to know other parent’s teaching woes and problems”, which

reflected the importance of peer support in parenting.
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The workshops also gave. parents “the skills and techniques to handie
math effectively” and allowed both “parent and child to get involved in
the activities at the same time, allowing the parent to ‘gauge his
(child) learning abilities”. Parents shared that they leared words like

‘take away’, ‘less than’ for subtraction.

o What could be better next time?
Parents also had some suggestions for improvement including
weekends being preferred timing compared to weekday evenings
and having the sessions conducted in Mandarin. Workshops for
other topics such as language and reading were also requested by
some parents.

e What ideas / skills did you learn that can be applied to help your
child learn at home ?

The feedback and comments that parents wrote in this section
showed a qualitative shift in their approach to teaching their child
math at home. Many parents shared that learning through real life
problems and the use of physical objects like beans, playing cards
and drawings have helped their child develop a clearer picture and
understanding of mathematical concepts. The discovery that parents
made about learning can be fun and applied to daily things that can
be found at home rather than buying expensive materials was
encouraging. A parent commented that “Math can be taught in a fun
way that can also involve other family members instead of just one
parent”. Parents shared that they learned new techniques and skills,
such as the number line and graphing using various materials that are
available at home to teach their child instead of forcing them to do
homework, such as assessment books and appreciated the
relevance of reading more math books to improve their children’'s

mathematical vocabulary.
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Parents also leamned the application of a mathematical activity in
multiple ways which if left on their own, would have been ‘hard to

figure out by ourselves'.

The study also found that parents’ rating of the importance of helping
children with math (parent encouragement) was associated with
reporting more helping behaviours in math, suggesting that parents
may be particularly responsive to teacher suggestions in math as
reflected by the various statements made by parents who attended

the math workshops follows :

1. The workshop(s) have helped me in the following ways:

a. |thought | was going to be hopeless to teach my child math,
but this workshop really gave me a change of math teaching
concept through play and illustrations. Thank you.

b. learn useful tips about everything on math, making it very
interesting through play, and it has enabled me to teach my
child confidently. Thank you.

c. learn the concepts about number bond

d. use the number line and objects to teach my son math in a
creative way. And | got the idea of how math is taught in
Primary 1.

e. given me skills and techniques to handle math effectively.

f. have a better idea on what the P1 mathematics syllabus is like.
And also on how to tackle problems in coaching my children
with their work.

g. Learned ideas on how to inculcate math concepts/interest in
child

h. a better understanding of how the primary one math looks like

i. use the correct question to ask my child related to math

j. become more flexible and creative thinking in using the
material

k. understand what the children will be learming In school
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given me the information regarding concepts would be very

useful in teaching my child in everyday talks and activities

. learn the language to be applied during the math activities

understand the different concepts and using everyday seen
materials

2. The workshops have helped me to understand the use of

manipulative in teaching mathematics to my child in order to

a.
b.

help my child to do calculations using objects/

teach math in so many different ways. My method of teaching
math somehow appears too rigid for my child and it seems |
am not the only one to deliver it. These new ways certainly
help in the teaching of math to my child. Very satisfying to
know all these! Thanks

use things that can be found at home rather than buying them
from outside. Math can be taught in a fun way that can also

involve other family members rather than one to one.

. conceptualize using concrete or solid objects.

find out how to use the things around us to relate to math
make use of materials at home - -like using beads to teach
math, learning with interest with simple toys to relate with
numbers

learn how to encourage and help my child in her math

learn hands on skills -by using different materials to learn math

other than paper and pencil

3. The workshops have helped me learn to teach math concepts to

my child by using daily activities /experiences

a.

use daily activities like home chores can be easily adapted to

teach math

. use the correct math language to use when teaching my child

and the ways to introduce the concept to them on a more

concrete base manner inculcating the child’s interest in
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mathematics concept like fractions, sorting, patterning,
bonding

c. use manipulative skills, counting, addition, subtraction,
multiplication estimating , number line to learn more than less
than

d. learn to help my child to add by counting forward, using the

number line, patterning

Workshop and Communication Groups

In response to the question, “What did you like best or find most
useful about the session?”, a common theme that was found in the
feedback from these groups related to the importance of the
workshops in relation to helping them prepare their child for Primary
One as they found the information shared about the P1 syllabus
helpful and relevant as they now have a better understanding of what

their child will be learmning in school.

A second theme that emerged from the feedback was the importance
of the practical hands-on sessions that the workshops provided,
which gave parents a better understanding of “what is math and how
to promote math at home”. One parent commented that she learned
‘the types and ways of teaching math can be so interesting that we
never realized at all before attending this workshop”. Some parents
also shared that it (workshops) enabled ‘us to associate daily
activities to math concepts so that learning can be interesting and fun
for the child”. The ‘social’ factor of parents gathering together was
also a feature that parents commented were helpful as they ‘liked the
sharing opportunities with other parents and parents have a chance
to leam together”. Learning was also perceived as being ‘more fun
and improved relationships of family members’. The openness and
sharing in a casual atmosphere coupled with the comfortable pace
and good support materials helped make the sessions more

interesting.
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Parents also found the variety of the math kits to be useful and
interesting as they found their child really enjoying the games and
kept asking the parent to play with her. Parents learned how to use
the things as manipulatives around them to teach math and to “make
math interesting for my child”. Through the workshops, parents felt
that they had a better idea of “what is math” and “how to promote

math at home”.

A parent also commented that “I'm glad that the instructor is a parent
herself. It makes her knowledge and experiences more practical and
believable. | especially like the part when she shared about the

ordinal numbers”.

o What could be better next time?

Feedback was mixed as some parents preferred the workshop
sessions to be shorter, while some preferred more activities to be
included.

e What ideas / skills did you learn that can be applied to help your
child learn at home ?

Parents described the specific knowledge and skills that they gained
from attending the workshops which included the use of the number
line to help teach their children ‘more’ and ‘less’. Number bonds using
objects like beads was a useful concept that they learned to teach
addition and subtraction. Parents commented that learning math was
not only through assessment books but through using concrete
materials like beans, lego bricks etc. Daily experiences like doing
housework and cooking at home can also be learning opportunities
for children to develop math concepts such as sequencing, fractions,
counting, addition and subtraction. One parent also shared that she
leamed to use the “correct math language when teaching my child
and the ways to introduce the concept to her in a more concrete

manner’.
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Another theme that surfaced from the evaluation was that parents
realized that "we can teach math anytime, any where using everyday
materials and activities to teach the different concepts”. The math kits
were also deemed as a good starter for some parents who took the
ideas and expanded on them at home. Through the math kits and
materials provided, parents were able to apply what they learned
during the workshops to at homes in teaching their child to learn
math.

One of the main differences in these parents’ feedback were reflected
in this aspect of how they could use everyday materials and
experiences to teach their children math at home. This was one of the
key message that was carried through the Newsletters that were
given to parents and the games that were suggested for parents to

carry out at home were highlighted in the feedback.

Perhaps one of the most significant feedback point was the fact that
parents learmed that teaching math need not always be a paper-
pencil approach and the attitude shift from using assessment books
to that of adopting everyday materials, games and experiences was a
major transformation in their belief system and approach to helping

their children leam.

Feedback on Math newsletters
At the end of the series of three Family Math Newsletters, parents in
both the communication and workshop*communication groups were
given a feedback form comprising 5 items. Due to the difference in
the nature of the intervention i.e. written communication through
newsletters, a different set of feedback questions from that of the
workshop groups were used to evaluate how parents perceived the

usefulness of the content in the 3 newsletters.

Due to the lack of access and opportunity to observe these parents

helping their child learn math at home, the investigator could only rely
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on the comments in the feedback forms as the most direct source of
information conceming the impact of the newsletters on parents’

understanding of how to help their child learn math at home.

Parents were asked how they found the information in the newsletters
to be informative, interesting, useful, easy to understand and
beneficial to them. For this, a 5-point likert scale where 1 = strong
agree to 5 strongly disagree was used. A total of 115 forms from 141
parents were collected. Findihgs from the 2 experimental groups

(communication and workshop*communication groups) are

summarized and presented in the following sections :

The responses tabulated form parents who received the newsletters
show that on average, 66% agreed /strongly agreed with the
statements that the newsletters were informative, interesting, useful,

beneficial and easy to understand.
A summary of the responses to each of the items are as follows :

Table 4-2 Summary of Parents’ Response to Newsletters

Neutral
%

ltems on Evaluation form Strongly
Disagree

%

Disagree
%

Agree
%

Strongly
agree %

| found the Family 1 4 30 41

math Newsletters to be
Informative

24

Family math 28 37
Newsletters were

Interesting

27

the Family math 34 30
Newsletters were

useful

31

Family math 30 38
Newsletters were Easy

to understand

27

Family math 29 34
Newsletters were

Beneficial

32
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Workshop & Communication Group
In addition Parents were asked to respond to 2 open-ended
questions and their feedback are summarized in the following

sections :

e Which type of information in the newsletters were most helpful
/least helpful to you ?

The information contained in the various sections and content of the
newsletters were commented on as being the most useful. These
included the math games, the checklist on how to help your child with
homework, number bonds, websites and books recommended in the
resources section as well as the suggested math activities such as
cooking and shopping activities, patterning (shapes) activity, making
a number line, snake game, number bonds etc that parents could
carry out at home with children. Parents described these.activities as
useful in helping them to help their child with math and being
‘adequate at this level for my child which were easy to understand.’
One parent commented that the newsletters helped her in the
following ways :

1. Build a strong math and science foundation at home (solving
problems)

2. The math games are very useful, it helps my child in his math

3. The websites, games and the recommended books
information are good

4. The newsletters gave ideas to make math in a fun learning
man

One parent commented that the section where the different math
lessons being conducted at the different child care centers were also

thought to be useful. .

How can the Family Math newsletters be improved ? What other

information would you like to receive through the newsletter ?

Parents’ suggestions included having some activity /worksheets or
fun games related to math so that their child could practice to help

their child be more proficient. A Parent also commented that the
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newsletters was a source of information on how to teach math at
home. | hope that there will be more of such’. Some even wanted
more quizzes and math games and a helpline for them to clarify

should they needed further assistance, and asked for :

“Other information such as “how to prepare K2 child for primary school”
as well as the sources where parents can buy the math resources and
books that were recommended for the child care centers was also
mentioned. | think it would be perfect if the newsletter could have
more activity sheets added on to it for the children to practice”.

Communication Group

In response to the question : “Which type of information in the
newsletters were most helpful /least helpful to you ?”, parents from
this group found the newsletters to be ‘informative and easy to
understand’, interesting. The content that were most useful included
the games and tips for teaching and helping children to develop math
understanding through games ‘that encouraged their leaming. In
particular, these were useful as they helped parents to understand
what to teach so that it would be in line with the school's syllabus and
parents can help act as a reinforcement of knowledge leamnt in
schools. The games such as the dice game, matching and counting
game with peanuts, graphing activity, number line were mentioned as

being the most useful.

e How can the Newsletters be improved ? What other information
would you like to receive through the newsletter ?

Parents in this group also suggested having creative worksheets or
puzzles for child to practice with. Other suggestions include having
more content on what was taught in the child care centre. Some
parents asked for more information and guidelines for parents on
where parents can go for affordable workshops or send their children
for classes that are affordable. One parent commented that the
standard of English was too high and would prefer to have the

newsletter translated into Mandarin.
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Comparing the feedback from the communication and the workshop
groups, there was significantly less feedback from the former group in
terms of the type of skills and knowledge that they could apply directly
to their own situation. The workshop group expressed a greater
sense of leaming and engagement taking place as a result of the
workshops and using the math kits that were sent home with the
children.

The level of engagement for the communication group seemed to
remain at a more supefficial level as compared to the workshop
groups who shared that their experiences were more positive. As
mentioned in the feedback of the workshop group, it was also
expressed that the direct support and help from the workshop
instructors, availability of the math materials and activities and
interaction with other parents as well as their own children made a
difference to their awareness an understanding of what the math
syllabus was like and the activities had helped greatly to impress on
them the importance of helping children learn through games and

using concrete materials.

The most helpful aspects of the Family Math Newsletters included the
following :

1. Provided ideas for math games e.g. activities in the home, like
making a number line, checklist for parents for helping your
child with homework

2. Resources like the websites, books and games recommended

3. Problem solving and ideas on how parents can help children
learn math - the tips/games to help my child learn math in a
fun way, methods of teaching / doing math

4. A parent commented that the family math newsletters is a
source of information on how to teach math at home. | hope
that there will be more of such. So far the information we have
received from the newsletters is quite complete — the

newsletters is very good. | would like to continue receiving it
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The communication group continued to request for more worksheets
for their children to practice math skills as compared to the workshop
groups that requested more math games and resources other than
assessment and worksheets for their children. The latter group
showed a greater awareness and confidence in using everyday

materials and activities to help children learn math at home.

Feedback from teachers
As part of the data collection during the intervention of the workshops,
participating teachers from all treatment groups were asked to keep a
journal to record their anecdotal observations of the children and
parents during and after the workshops. These records from the
teachers’ journals were helpful in providing some insight into the
processes of leaming and change that took place at the children’s
and teachers’ level. Due to the workload of the teachers and their
busy schedules, only four teachers from the workshop and
workshop*communication groups managed to submit their journals
and some of the salient points gleaned from these journals are

summarized in the following section :

Teacher C from the workshop group shared her reflection of the
children’s interest in math soon after the workshops the math kits

were introduced:

“The children are now more participative in math activities. They also
shared their experience in playing the games and activities that they
borrowed home. Some of the children could do number bonds using 3
separate numbers. The children have increased their interest in math
and also seeing they are sharing with the other children are rather
encouraging.”

She also observed some changes in the parents who participated in
the workshops :

“Some of the parents are more open and asked about the activities
and the math topics taught in class. Two of the parents asked for the
number line and how to teach their child using the number line.”
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Even her own teaching practice changed as a result of her

participation in the study :

“In order to extend children's learning process, | have made some
math activities and task cards for all the children in my class and not
only the children that were involved in the workshep.”

Teacher M from the workshop group reflected in her journal her

learning experience :

“The training and experience provided by Ms Chan has widened my
interest for teaching math in a fun way and motivated me to search for
new ideas and creative ways (of teaching). | began to search for ideas
by reading different approaches in integrating literacy and math.

Personally, the math workshop and training has given me an insight
into the different approaches to teach math in a fun way. | am using
more resources and the internet to source for more ideas. | have
developed more ideas as | planned more games for the children and
they have taught me a lot as | listened to their comments and new
ways of playing certain games.”

She further shared about her observations of the parents she worked
with :

“Parents talked to each other about their child’s understanding of
maths and were quite worried about the Primary One (math) syllabus.
As they listened and saw the demonstrations, they began to
understand better how kindergarten children learn maths through play.
They told me later that hearing Ms Chan'’s talk and demonstration was
reassuring as well as good information for them. Some parents asked
about their children’s progress in math and saw the charts and pictures
drawn by their children through the many games they played and were
pleased that so many activities were given to the children.

The children showed a lot more interest in math activities. One girl
asked me a few times when will they have another ‘math workshop’.
Some expressed that the activities were ‘fun, let’s do it again’. | think
there are changes all round with the children, parents and me. The
children and | were learning from each other and through the new
ideas | began to develop and have asked the children to start a math
journal in which they could write and draw what they understood.
Some parents were asking for more games during the weekends.”

Teacher A from the workshop*communication group shared the
following observations in a journal written after the 1 workshop that

she had conducted :

“The group of parents | was with was very enthusiastic; they read the
activity sheet and started exploring with the materials. | explained how
they would be able to use this math kit at home with their child. |
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interpreted to one of the parents in mandarin what was going on and
the rest of them (parents) started to help too. This activity led parents
to share with one another how their child does counting.

The second group of parents was rather quiet. | explained to them how
they can use another math kit at home and showed them all the
materials. When | noticed that they did not look very interested, | gave
them some suggestions such as the different ways to play with the
math materials and they looked slightly more enthusiastic and began
reading the activity sheets and one parent started asking some
questions. After the session, one parent commented that he found the
session to be very good and useful. Another parent (even) wanted to
buy the math kit.”

During the 2"¥ math workshop, Teacher A recorded :

“Parents were helping to guide their child during the hands on math
activities. An example of an activity conducted that evening was the
number bond game where a child had to find someone with a number
that could add up to his/her own number to make ten. One child picked
a card with three fruits printed on it and her parent facilitated her
problem solving by asking her to count how many more would be
needed to make ten by getting her to use her fingers to count. This
activity showed that the math kits appealed to the children and they
looked forward to playing the games found in the kits. Children would
look forward to getting their math kits and were very excited to receive
them. A few parents would ask for another kit once they have finished
with one and showed an interest in wanting to help their children with
the math activity at home.”

On another math activity conducted during the 3 session, teacher A
noted :

“An example where a parent was observed to be facilitating his child
with a number line activity where a child was required to count on. This
child had some difficulties counting on from a number and was always
starting at one. His parent saw this and helped him by getting him to
count from where he last stopped and after a few attempts, this child
was able to count on independently. | then recommended parents
some of the math kits that involved the use of the number line and they
were very keen to try them.

After bringing the math kit home and doing it with their child, some
parents shared that their child looked forward to getting a new kit as
their experience with the previous one was great. These parents felt
that one of the reasons why their child was so enthusiastic was
because the materials in the kit were ‘very concrete’ and this made
learning math fun for the child. Some parents also expressed more
interest in finding out how mathematical concepts are taught in class
so that they can reinforce the concepts with their child at home in a
similar way.”
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Another teacher P from the workshop*communication Group shared

the following in her journal :

“Most parents found that the workshops have given them great
opportunity to know more about the current Primary One math syllabus
and are more aware of the topics taught. Some parents even began to
search for old toys to use to teach their child different math concepts at
home”

She also shared her observations of the children’s innovative ideas at
creating their own math games using the manipulatives in the math

comer:

“Some children have been playing the different math kits in their math
corner and | have seen them re-creating the games into different math
concepts e.g. They used the groundnuts to sort them into different
groups according to the shape. More children were observed to bring
in books on math e.g. Story books and activities that they have done at
home with their parents.

Using some ideas from the math kits, | have created several different
activities for the children to play with in the math corner e.g. number
bond games using different food items, sorting of food pictures and
comparing more and less using the manipulative counters such as lego
bricks and ‘kutti kutti’.”

Summary of Findings
From the feedback given by both parents and teachers, both the

parent workshops and the newsletters were well received.

A high percentage (88%) of parents agreed that because of the
workshops they attended, there would be able to make use of
materials at home to help their child learn (math) and that the
workshops have helped them with their parenting skills (80%).
Statements from parents who attended the workshops lend further
support to these high ratings, as they commented on how they have
leamed many helpful teaching strategies to help their children learn
math at home. Their statements indicate that they had benefited more
in terms of their knowledge and ‘practical skills’ of how they could
make use of everyday materials to support their children's math
learning at home, and have also broadened their understanding of

how to teach their children math. Parents were observed to interact
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and take on the role of a ‘teacher’ with their children during the parent
education workshops in explaining and encouraging their child to
solve mathematical problems such as simple addition using number
bonds, number sequencing, patterning etc. The modeling and
facilitation provided by the teachers during the workshops also played
an important role in helping parents to observe and apply the new
knowledge towards using materials to support their child’s math

learning.

With the new knowledge and skills gained from the workshops on
how to support children's math learning, these parents also
expressed positive statements about their own leaming and
confidence in teaching their children math concepts. From parents’
positive statements, combined with the provision of the math kits sent
home for them to use as teaching activities with their children, the _
parents have become more engaged in their home involvement in

helping their children with learning math at home.

Parents who received only the newsletters, on the other hand,
expressed fewer positive statements about their own learning and
confidence in helping their children with math as compared to parents
from the group who received both the newsletters and who attended
the workshops. These parents also requested more worksheets as
compared parents who attended the workshops who asked for more

math-related games and activities.

From the feedback given by the parents, there appears to be
empirical support that the parent math workshops had a more
positive effect on parents’ learning and understanding of how to help
their child learn math at home as compared to the newsletters alone.
This could be a result of the impact of parents’ leaming from the
teachers’ demonstration and facilitation during the workshops as well
as the opportunities for them to explore and try out various math kits

and activities together with their children in a conducive and
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accepting environment, created by both the teachers and the

availability of the various math materials.

The next two chapters will present the quantitative findings that
address the hypotheses of this study, and will also draw on the
findings reported in this chapter to provide further insight and
explanation into the findings.
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5. FINDINGS AND INTERPRETATIONS: CHILDREN’S
MATH ACHIEVEMENT

introduction
This chapter presents the data and findings related to the children’s
math achievement. The first part of the chapter recaps the
experimental hypotheses put forward, The second part of the
chapter presents a description of the general profile of the groups at
the beginning of the experiment. The third part is dedicated to
testing the hypotheses and the statistical analysis of the
experiment. The inferential statistical analysis of the data using
ANCOVA to compare the differences in the group means for
children’s math outcome will be presented. This section is further
divided into two parts, (i) analysis of the gain math scores for all
children and (ii) analyéis of the gain math scores for children.

according to their banded premath scores.

Hypotheses
The key research question guiding this study was :
Does a single type (parent workshop or communication) of school
initiated involvement or a combination of types of school initiated
Involvement (workshop and communication) help to improve

children’s math achievement .

The experiment adopted a pre test, post test design, randomized
two-factor factorial experiment and the experimental conditions are
summarized in the Table 5-1 :
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Level of Independent No Workshop Workshop
factors ,

No Communication Group 1 Group 2
Communication | Group 3 Group 4

Table 5-1 A randomized, two-factor experiment on the effects of
communication and Workshop on children math outcome

The conditions allowed the investigation of the effects of the
communication and workshop condition and a combination of these

two conditions on the children’s math achievement.

For each of the treatment conditions, children were expected to
demonstrate some gains in the math achievement. However, each
treatment condition was expected to influence children’s gains in

math scores to different degrees.

Students in the treatment groups were expected to perform better
than those in the control group. The desired outcomes of the

treatment were as follows :

1. Greater improvement in children’s math achievement for the

treatment groups as compared to the control group.

2. The largest improvement in math achievement was expected
in the workshop*communication group compared to the other
two experimental treatments and control group.

The rationale of the factorial ANOVA tests for the presence of main
effects of each factor considered separately, and interactions
between the factors. The analysis of a two-factor ANOVA actually
involves three distinct hypothesis tests.
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Specifically the two-factor ANOVA will test for :
1. The mean difference between levels (none and present) of the
first factor, communication
2. The mean difference between levels(none and present) of the
second factor, workshop
3. The mean difference between levels (none and present) of the

combination of the two factors, communication and workshop

The analysis appropriate for the data is a two-factor independent
measures ANOVA and ANCOVA. It is a two-factor ANOVA because
there are two independent variables (communication and workshop);
it is an independent measures ANOVA because the samples come

from independent populations®*.

The purpose of including covariates in the ANOVA is to eliminate the
bias of a variable that could confound the results, i.e. variables that
vary systematically with the experimental manipulation. In this case,

the pre-test math score was selected as the covariate.

Null Hypotheses
The first two hypothesis tests for the main effects of the two factors
and the null hypothesis for main effects is that there are no

differences between the levels of the factors (i.e. Ho . /o Communication =

Hcommunication @and Ho : tino Workshop = HWorkshop )

The third hypothesis test is the test of the effects of the combination
of the two factors together. The null hypothesis for the combined
factors is that there is no difference between the levels of factors
(i.e. Ho : /N0 Workshop*Communication = HWorkshop*Communication), aNd  the
combination of the two factors will have no effect on the children’s

math outcome.

* The sample was drawn from 21 different child care centres managed by the same
organization
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To answer the above questions, the following data were collected :

Measures /data Analysis
Group means of gain scores (post | 1. Descriptive statistics of pre,
— pre test scores) of : post and gain scores
1. Children’s math score 2. Factorial ANOVA to compare
2. Parent Confidence the differences in group
3. Parent Encouragement means for the different
4. Parent Home Involvement dependent variables across

the experimental groups
3. Effect sizes of group

) differences
Feedback from parents and Analyze feedback according to
teachers gathered from evaluation | themes :
forms and journals o Knowledge and skills

gained from the workshops
and newsletters

Exploratory analysis of the Experiment
An exploratory analysis of the data prior to hypotheses testing was
performed. This exploratory analysis helped to create a profile of the
groups and to make initial observations of the groups’ math scores

before and after the treatment.

Children’'s gain math score was a key dependent variable. The
criterion-referenced test was divided into 10 sub-sections comprising
a total of 58 different items which when answered correctly, would be
awarded 1 mark each. Hence, the highest mark that each child can

score is 58 and the lowest, would be 0.

The alpha coefficient for the math assessment (all items) based on
the pre-test and post test, was 0.92 and 0.94, respectively. The
coefficients for the different sub-sections of the pre and post math test

are summarized in tables 5-2 and 5-3.
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Table 5-2 Reliability Statistics for pre math test — Cronbach alpha

ltems
Cronbach's
Alpha Based on
Cronbach's Standardized
Alpha items N of Items
All items _ .920 .931 57
Rational Counting 610" 606 5
Number sequencing .958 .961 6
Missing Numbers 919 927 10
Sequencing .861 .863 4
Greater /Lesser .902 .902 3
Graphing .395 453 4
Addition .870 .865 8
Patterns 611 .610 3
Counting On /Back .918 917 6
Word Sums .709 .708 8

Table 5-3 Reliability Statistics for post math test— Cronbach alpha

. Items
Cronbach's
Alpha Based on
Cronbach's Standardized
Alpha ltems N of ltems
All items .941 .936 58
Rational Counting .646 743 6
Number sequencing .919 923 6
Missing Numbers 877 875 10
Sequencing .828 .830 4
Greater /Lesser .566 .610 3
Graphing .454 .504 4
Addition .831 .831 8
Patterns .649 .678 3
Counting On /Back .951 .950 6
Word Sums .808 .795 8

% The component variable item 4 of rational counting (RC4) has zero variance and was
removed from the scale, Hence, the total number of items for the pre-test was shown as 57

instead of 58.
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The Guttman split-half Coefficient for the pretest and post test was
0.59 and 0.79 respectively (Table 5-4 and 5-5).

Table 5-4 Reliability Statistics (Pre test) — Split Half

Cronbach's Alpha Part1 | Value 913
N of Items 28(a)

Part 2 | Value .889

N of Items 29(b)

: Total N of Items 57
Correlation Between Forms 466
Spearman-Brown Coefficient Equal Length .635
Unequal Length .635

Guttman Split-Half Coefficient 587

Table 5-5 Reliability Statistics (Post test) — Split Half

Cronbach's Alpha Part 1 | Value .886
N of ltems 29(a)

Part2 | Value 916

N of items 29(b)

‘Total N of items 58

Correlation Between Forms 707
Spearman-Brown Coefficient Equal Length .828
Unequal Length .828

Guttman Split-Half Coefficient 789

The total score of the assessment is expressed as the number of
items answered correctly, the focus being ‘what’ the children were
able to do in terms of standards of proficiency within the selected
domains. Figures 5.23 to 5.26, show that the distribution of the pre
test math scores were skewed slightly towards the higher end of the
marks (maximum of 58) for all groups. This is not surprising as most
criterion-referenced tests tend to result in a skewed distribution
(McMillan & Schumacher, 2001).

In order to maintain the internal validity of the pre and post test math

assessment, the items in the post test could not be changed too




138
much in order to maintain consistency in the standard between the
pre-test and post test. Also, if more items were to be added to the
post test, this could have made the test too long and tedious for the
children. Given their young age, this in turn could have affected their

performance in the assessment.

Furthermore, by the time the investigator discovered the presence of
the ceiling effect, which was not apparent in the pilot, it was already
too late to re-administer a different post test as some of the children
had already withdrawn from the centres and have entered primary
school.

Preparation for Data Analysis
SPSS (version 12.0) was used to perform the exploratory data
analysis, descriptive analysis and inferential analysis of the data. A

significance level of 5% was adopted in the analysis.

Categorising Data for Analysis Purposes

Some of the data collected were regrouped into a smaller number of
categories. This categorization was necessary for group
comparisons, analysis of frequencies and other types of analysis. The

categories are described below :

e Children's Banded Math scores

The children’s math scores (pre-test) were divided into three sub-
groups ( bands) based on their pretest math scores: 1 = Low
(n=88, 46 marks and less) , 2 = Medium (n = 78, 47-52 marks )
and 3 = High (n= 77, 53-58 marks).

e Definition of Math Achievement

To minimize any problems in the analysis resulting from initial

differences found in the groups, children’s math achievement was
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measured using the absolute and relative differences between the

post-test and pre-test math scores as follows :

1. the absolute difference between the post-test and pre-test

math score was calculated by :

a. Amath score = (Post test score) — (Pre test score)

2. the relative difference (percentage math gain),

calculated by using the formula:

A score (Post test score) — (Pre test
= score)
score (Pre test score)

o Parents’ Education Level

X100

The original four categories of parent education level (1 =Primary,

2=Secondary, 3=Diploma, 4=Tertiary) were re-grouped into two

groups : 1=Primary/Secondary and 2=Tertiary/Diploma) so as to

pre-empt the small n in the different groups

e Treatment conditions were dummy coded into three groups for

further ANOVA analyses and hypotheses testing :

a. Groups with and without the communication condition

b. Groups with and without the workshop condition

Table 5-6 General profile of the different experimental and control groups

child gender Total
Method female | male
Control Count 24 24 48
% within Method 50% 50% 100%
% of Total 9% 9% 19%
Workshop Count 38 31 69
% within Method 55% 45% | 100.0%
% of Total 15% 12% 27%
Communication Count 39 36 75
% within Method 52% 48% 100%
% of Total 15% 14% 29%
Workshop*Communication | Count 35 32 67
% within Method 52% 48% | 100.0%
% of Total 14% 12% 26%
Total Count 136 123 259
% within Method 53% 47% 100%
% of Total 52% 48% 100%
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The lowest pre-test math score were found in the control (M=45,
SD=8.3) and communication group (M=45.5, SD=10. 422), while the
highest was found in the workshop group (M=49, SD=6.9). It is noted
that the control group had a lower mean for the pre test math score
as compared to the other three treatment groups. This was
unexpected as the children were randomly assigned to the
experimental groups, and the investigator had no prior knowledge of
their different abilities and backgrounds before they were assigned to

the treatment groups.

The lowest post test math score was found in the communication
group (M=48.3,SD=10.97). The highest post test math score was
found in the workshop*communication group (M=52.6,SD=6.4),
followed by the workshop group (M=51.02,SD=7.04) and control
group (M=50.28, SD=7.3).

Table 5-7 Children’s pre, post and gain math scores

[2]

s| & E| <& &
z g g -E n § é 5

Method 7
Control 40 | 4550 | 46| 68.564 828 | -847| .947
é g Workshop 66 | 49.00| 51| 48.123 693 -812| .392
o @ | Communication 66| 4555| 48| 108621 | 1042 -1221| .985
= Workshop*Communication | 63 | 47.67 | * 51| 88.000 938 | -1.761| 3.510
= Control 50.28 | 52| 52.871 7.27 | -1.345| 1.729
88 | Workshop 5102| 53| 49554| 7.03| -1652| 3688
% ¢ | Communication 4826 | 52| 120502 | 1097 | -1342] 711
& Workshop*Communication 52.56 | 55| 40.767 6.38| -1.725| 2.714
c Control 47750 | 45| 23.153| 4.811 420 | 1.612
§ ¢ | Workshop 20152 | 10| 30261 5.501 362 | 290
£ & | Communication 27121 | 25| 27.777| 5270| -432| 602
© Workshop*Communication 48889 | 40| 38068| 6.169| 1.089| 1.402

Children in the workshop*communication group had the highest post
test math score (52.6 marks) as compared to the other three groups
(Table 5-7).
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Figure 5-5 Bar Chart of Gain Math and Gain Math (%) (All children)

Children in the workshop*communication group scored highest in
Gain Math and Gain Math (%) scores (Figure 5-5 ).

The next largest gain is seen in the control group. This was
unexpected, because it was predicted that the children in the
treatment groups would score higher compared to the control group
(Table 5-8). Some possible reasons for this could be due to a

combination of factors :

1. A lower pre-test math score was found in the control group,
compared to the other three treatment groups

2. The control group had a smaller number of children
participating in the study, resulting in a narrower range of
marks _

3. A ceiling effect of the math assessment that may have resulted
in smaller gain scores for the treatment groups, and a higher
gain score for the control group. This can be attributed to the

test not having sufficient hard items to balance the easy items












Table 5-9 Pre,Post and Gainmath scores by gender by experimental
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groups
gain math
pre-math scores post-math scores (post-pre) 2
8 child gender child gender child gender
o
© ® o [
2 - ) ® = o T 3 o ®
n Method o ® = a © = o © =
§ ||| B || & E|lE]|E
Control 19 21 40 24 24 48 19| 21| 40
Workshop 37 30 67 37 31 68 36| 30| 66
= Communication 37 35 72 35 32 67 35 31 66
Workshop™ 33| 31| 64 35| 31| ee| 33| 30| 63
Communication _
Total 126 | 117 | 243 131 118 249 123 112] 235
Control 4274 | 48.00 | 4550 | 49.75|50.75|50.25| 6.26| 3.43| 4.78
Workshop 4949|4817 14890| 5141|5087 |51.16| 161| 250 2.02
§ Communication | 44.65 | 46.00 | 45.31 | 48.17 | 4850 | 48.33 | 3.77| 1.52| 2.71
= | Workshop® 4852 | 46.84 | 47.70 | 5260 | 52.45 | 52.53| 427 557 | 489
Communication ) i
Total 46.79 | 4714 [ 46.96 | 5056 | 50.62 | 50.59 | 3.66| 3.22 | 3.45
c Control 913| 6.70| 8.28 803| 641| 7.20| 475 457 4.81
-% Workshop 621 7.79| 694 756| 635| 6.99| 4.61| 6.46| 550
> | Communication | 10.81 | 10.97 [ 10.83 | 10.37 | 11.63|10.91| 5.03| 5.36 | 5.27
D RY VD %
S | oorkshor” | 1031| 819| 931| 7.10| 545| 633| 551|685| 617
& ommunication
Total 953 | 874| 914 846| 800| 823| 518| 6.09| 563

The post test score for both boys and girls in the workshop group was

similar. The math scores (pre, post and change) by gender are

presented in Figures 5-9 and 5-10 :

% Due to missing data, the mean change math scores computed by SPSS may show
discrepancies












Table 5-10 Pre, Post and Gain math scores by banded (1,2,3) and experimental groups
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Method pre-math scores post-math scores gain math(post-pre)
Statistics pre-math scores (Banded) pre-math scores (Banded) pre-math scores (Banded)
1 2 3 Total 1 2 3 Total 1 2 3 Total
N Control 21 10 9 40 21 10 9 40 21 10 9 40
Workshop 24 18 25 67 23 18 25 66 23 18 25 66
[ Communication 24 29 19 72 23 24 19 66 23 24 19 66
Workshop™Comm 19 21 24 64 19 20 24 63 19 20 24 63
unication
Total 88 78 77 243 86 72| 77 235 86 72 77 235
Mean Control 30.43 4980 | 5489| 4550| 4643 5300| 56.22| 5028| 7.00| 3.20| 1.33| 4.78
Workshop 41.33 4972 | 5556| 48.90| 4552| 5167| 5560| 51.02| 422 1094 04| 202
Communication 32.96 4910| 55.11| 4531 37.78| 5242 5568 4826 3.87| 3.20 58] 271
XY,‘.’JZESE"’ Comm 36.32| 49.90| 54.79| 47.70| 47.16| 5365| 55.92| 5256 10.84| 3.75| 1.12| 489
Total 37.51 4955| 5513 | 46.96| 44.03| 5265| 5579 5053 627| 3.07 66| 3.45
Std. Control 6.53 181| 220| 828| 745 485| 211| 727 454| 452 3.00| 481
Deviation [Workshop 478 208| 185| 694| 826| 478| 210] 7.04| 7.89| 392| 232| 550
Communication 9.95 186| 653 1083 1218 434 285 1098 720 431]| 250| 527
m‘i’crgzc';ﬁp*%mm 9.30 167| 182 931 827| 384| 269! 638| 671 422| 274! 6417
Total 8.42 186 185 914 992 437 245| 834 717 418 258| 563




Table 5-11 Gain math scores by Parent Education level (All children)
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Gain math score

Gain math score (%)

Method Pri_Tert Mean Std. Deviation Mean Std. Deviation
Control Primary/secondary 19 6.74 4.20 19 17.95 14.60
Tertiary 14 3.71 3.27 14 7.76 7.27
Total 33 5.45 4.07 33 13.63 12.94
Workshop Primary/secondary 32 1.84 5.90 32 4.70 15.83
Tertiary 31 2.10 4.94 31 4.98 11.84
Total 63 1.97 5.41 63 4.84 13.90
Comunication Primary/secondary 36 2.08 6.01 36 6.43 22.04
Tertiary 25 3.24 4.25 25 7.61 11.10
Total - 61 2.56 5.35] 61 6.91 18.25
Workshop*Communication | Primary/secondary 22 5.27 6.68 22 14.62 25.04
Tertiary 36 4.19 5.49 36 10.65 15.22
Total 58 4.60 5.94 58 12.16 19.42
Total Primary/secondary 109 3.47 | 6.11 109 9.58 20.36
Tertiary 106 | 3.29 4.82 106 7.90 12.53
Total 215 3.38 5.50 215 8.75 16.94
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Table 5-12 Gain math scores by Parent Education level (Band 1 Pre-math)

Gain math score

Gain math score (%)

Method Pri_Tert Mean Std. Deviation Mean Std. Deviation
Control Primary/secondary 14 7.07 4.55 14 20.19 16.09
Tertiary 4 7.25 3.69 4 15.94 8.21
Total
18 7.11 4.27 18 19.25 14.60
Workshop Primary/secondary 11 3.64 8.95 11 10.07 25.38
Tertiary 10 5.50 6.65 10 13.60 16.65
Total 21 4.52 7.80 21 11.75 21.21
Comunication Primary/secondary 14 3.00 8.37 14 11.78 33.92
Tertiary 5 5.20 5.97 5 15.55 19.03
Total 19 3.58 7.71 19 12.77 30.24
Workshop*Communication | Primary/secondary 4 15.75 6.65 4 53.75 38.95
Tertiary 13 8.38 5.91 13 23.13 17.93
Total 17 10.12 6.70 17 30.34 26.55
Total Primary/secondary 43 5.67 8.01 43 17.99 29.17
Tertiary 32 6.84 5.86 32 18.07 16.64
Total 75 6.17 7.15 75 18.02 24.47
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The pre test math scores for children within the Bands 2 (medium) and
3 (high) appear to be almost the same across the different
experimental groups. For the band 1 (low) children, the lowest pre test
math group mean was found in the communication group (M=32.96,
SD=9.95), followed by the workshop*communication group (M=36.32,
SD=9.3) (Table 5-10). The highest pre test math score was found in

the workshop*communication group.

The communication group (Band 1) scored lowest in the post test
(M=37.78, SD=12.18). Within the Band 1 group, the
workshop*communication group scored the highest in post test
(47.16, SD=8.27) followed by the control group (M=46.43,SD=7.45)
(Fig 5-16). The gain math scores for children in Band 1 group are

summarized in the Table 5-13.

Table 5-13 Gain Math scores of Band 1 children

Gain Gain
math math
Method score (%) | score
Control N 21 21
Mean 18.77 7.00
Std.
Deviation 14.57 454
Workshop N 23 23
Mean 10.95 4.22
Sd. 2109 1095
Deviation
Communication N 23 23
Mean 13.34 3.87
Std. 27.86 7.20
Deviation
Workshop*Communication | N 19 19
Mean 38.11 10.84
Std.
| Deviation 4112 6.71
Total N 86 86
Mean - 19.50 6.27
Std.
Deviation 28.84 7.7
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negative if in the direction of deterioration or opposite to the predicted

direction.

The value of Cohen's d , was calculated using the means and

standard deviations of the change scores of the two groups (treatment

and control) :

_ 28
Cohen's d = M| - Mz / Gpooted » Where Gpooied = V(O 1escatment™* O 2 Conrol®) / 2]

Effect sizes (Cohen’s d) for the different groups are summarized in

the Table 5-14.

Table 5-14 Effect sizes of gain math scores for the treatment

groups (All Children)

Method Cohen's d Cohen's d
(Gain Math) | (Gain Math %)
workshop All -0.52 -0.51
Primary -0.96 -0.87
Tertiary -0.38 -0.28
communication All -0.4 -0.28
Primary -0.91 -0.62
Tertiary -0.12 -0.02
workshop*communication All 0.02 0.12
Primary -0.26 - -0.16
Tertiary 0.1 0.24

The effect sizes for the different groups for Band 1 children are

represented in Figures 5-19 and 5-20.

% Strictly speaking, the compared samples should be of the same size.
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gain math and gain math (%) as compared to the workshop and
workshop*communication groups. This togeth'er with the ceiling effect
which the math assessment had on children’s post math scores,
might have resuited in the control group having relatively large gain
math scores.

Band 1 Children

Effect Size for the Band 1 children’s gain math and gain math % in the
workshop*communication group were positive, in the moderate range
(0.55). Large effect sizes were seen among children of Primary
educated parents for Gain Math (1.52) and Gain Math % (1.13).
Children of tertiary educated parents showed a small effect size for the
same Gain Math scores (Table 5-15). For these parents, negative
effect sizes were seen in both the workshop and communication
groups for both Gain Math and Gain Math%. The effect sizes for the
different groups for Band 1 children are represented in Figures- 5-21
and 5-22.

Table 5-15 Effect sizes of gain math scores for the treatment

groups (Band 1 Children)

Method Cohen'sd | Cohen'sd
(Gain Math) | (Gain Math
%)
workshop All -0.41 -0.41
Primary -0.49 -0.48
Tertiary -0.33 -0.18
communication All -0.57 -0.27
Primary -0.6 -0.32
Tertiary -0.41 -0.03
workshop*communication All 0.54 0.52
Primary 1.62 1.13
Tertiary 0.23 0.52
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Hypotheses testing using ANOVA
Data Normality
Test of normality (Shapiro-Wilks W test)*® was performed on the
children’s. pre-test, post-test math scores, Gain math and gain math %
scores for all groups. This revealed that the data did not follow a
normal distribution as the scores are statistically significant (p<0.05).
The only two exceptions are the gain math scores for the control and
workshop groups, where W is not significant, and therefore the gain
math scores for these two groups fit the normal curve.

The implication of the deviation from normality for the children’s math
variables is in relation to the ANOVA statistic. However, the F test is

remarkably robust to deviations from normality*°.

Table 5-16 Tests of Normality of the Pre-, Post- and Gain math scores

Measure Method Shapiro-Wilk
Statistic | df | Sig.
pre-math Control 949 | 40| .070
scores Workshop 936| 66| .002
Communication 875 66| .000
Workshop*Communication 8291 63| .000
post-math Control 871 40| .000
scores Workshop B - .844| 66| .000
Communication only 802 66| .000
Workshop*Communication 784| 63| .000
Gain math Control 959 40| .152
score Workshop 977 66| .272
Communication 962| 66| .039
Workshop*Communication 919! 63| .001
% ratio of post- | Control .890| 40| .001
pre/pre math | Workshop 939| 66| .003
Communication 846 | 66| .000
Workshop*Communication 603! 63| 000

 Shapiro-Wilks W. is recommended for small and medium samples up to n = 2000 (Garson,
2007)

30 Cited from Stat Soft Inc. http://ww.statsoft.com/textbook/stanman.htmi#deviation, retrieved
on 1 May 2007
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Figure 5-28 Error mean graph — all children

The error bar chart for gain math across the different experimental
groups for all children is shown in Figure 5-28. The chart indicates,
that on face value, there are between group differences between the
workshop*communication and the workshop and communication
group, as there is little overlap between these error bars, however,
there is a clear overlap between the control group and the
workshop*communication group, indicating that the difference

between group means was not significant.

Table 5-17 Levene's test of equality of variances : Dependent
Variable: gain math(post-pre)

F df1 df2 Sig.
1.081 3 231 358

Levene's test of equality of variances is not significant (p=.358)
(Table 5-17). Hence, we can therefore assume homogeneity of
variance, and apply ANCOVA to further analyse the group
differences. The gain math score was analysed using Analysis of

Variance with premath score as a covariate.
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Table 5-18 Group mean of gain math score : Dependent Variable: gain
math(post-pre)

Method Mean Std. Deviation N

Control 4.77 4.81 40
Workshop 2.01 5.50 66
Communication only 2.71 5.27 66
Workshop*Communication 4.89 6.17 63
Total 3.45 5.63 235

The mean score for the Workshop*Communication (M=4.89, SD=6.17)
(Table 5-18) group was higher than the mean scores for the
Communication (M=2.71, SD= 5.27), Workshop (M=2.01, SD= 5.27)
and Control groups (M=4.77, SD= 4.81).

Table 5-19 Tests of Between-Subjects Effects -Dependent Variable: gain
math(post-pre) with premath score as a covariate

Type il Partial
Sum of Mean Eta
Source Squares df | Square F Sig. | Squared
pre_mathscore | 1286.992| 1| 1286.992|51.491 |.000 .183
Exptmethod 336.056 3| 112.019| 4.482|.004 .055
Error 5748.720 | 230 24.994
$°"e°ted 7408.187 | 234
otal

The one-way ANOVA in Table 5-19 showed F to be significant
beyond the .01 level : F(3,230)= 4.48; p<.005. Partial eta squared =
0.055 (medium effect), indicating that Experimental Method did have

an effect on the children’s gain in math score.

The next step would be to examine the differences between the
different experimental group means. The Tukey Post Hoc test results
for the experimental method are shown in Table 5-20. It can be seen
that the gain math scores differ significantly between
workshop*communication and workshop groups (B=2.52, p=.005);
partial eta squared = .034 representing a small effect and between
workshop*communication and communication (B=2.74, p=.002);

partial eta squared = 0.04 representing a small effect groups.
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The difference between the control and communication groups were

significant at the .042 level.

Table 5-20 Pairwise Comparisons of gain math by experimental

group with pre test mathscore as a covariate

Mean
Difference | Std.
(1) Method (J) Method (1-J) Error | Sig.(a)
Control Workshop _1.832(1.010| .0M
Communication only 2.051(*) | 1.002 .042
Workshop*Communication -68811.014( .498
Workshop Control -1.832 [ 1.010 071
Communication only 219 .880 .804
Workshop*Communication | -2.520(*) | .882 005
Communication Control -2.051(*) [ 1.002 | .042
Workshop -.219 | .880 .804
Workshop*Communication | -2.739(*)| .884| .002
Workshop*Communication | Control .68811.014 498
Workshop 2.520(*)| .882| .005
Communication only 2.739(*)| .884 002

Based on estimated marginal means*

significant at the .05 level.

Interaction effect

The mean difference is

To examine the presence of an interaction effect on the math scores,

an ANOVA was run for the different experiment groups in terms of the

presence and absence of the two factors :

workshop. The group means are summarized in Table 5-21:

communication and
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Table 5-21 Group Means of Gain math (Post — Pre) score Dependent
Variable: gain math(post-pre) (without covariate)

Workshop Communication
only only Mean Std. Deviation N
No Workshop | No o 478 4.81 40
Communication
Communication 2.71 5.27 66
Total 3.49 5.18 106
Workshop No
Communication 2.02 5.50 66
Communication -4.89 6.17 63
Total 3.42 5.99 129
Total No
Communication 3.06 75'40 106
Communication 3.78 5.81 129
Total 3.45 5.63 235

Table 5-22 Levene's Test of Equality of Error Variances(a) :
Dependent Variable: gain math(post-pre)

Dependent Variable: Gain math score

F

df1

df2

Sig.

1.081

3 231

.358

Levene's test (Table 5-22) of equality of variances is not significant

(p=.358). Hence, we can assume homogeneity of variance, and

apply ANCOVA to further analyse the group differences.

Table 5-23 Tests of Between subjects effects -Dependent Variable: gain
math(post-pre) with covariate

Dependent Variable: Gain math score

Type i Partial
Sum of Mean Eta
Source Squares df Square F Sig. | Squared
pre_mathscore | 1286.992 1]1286.992 | 51.491 .000 .183
workshop 11.281 1 11.281 .451 502 .002
comm 3.093 1 3.093 124 725 .001
workshop 293.147 1| 293.147 [11.728| .001|  .049
comm
Error 5748.720 230 24.994
Total 10207.000 235
Corrected
Total 7408.187 234

a R Squared = .224 (Adjusted R Squared = .211)










Figure 5-31 Error mean graph of gain math score (Band 1)
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The error bar chart for the Band 1 group of children presented in Fig

5-31 shows a distinctly higher group mean for children in the

workshop*communication group compared to the other three groups.

Table 5-24 Group Means of Gain math score (Band 1) children
:Dependent Variable: gain math(post-pre) with pre math as covariate

Method Mean Std. Deviation

Control 7.00 4.54 21
Workshop 4.22 7.89 23
Communication 3.87 7.20 23
Workshop*Communication 10.84 6.71 19
Total 6.27 717 86

The mean score for the workshop*communication (Table 5-24)

(M=10.64, SD=6.71) condition was higher than the mean scores for

the communication (M=3.32, SD= 7.20), workshop (M=4.71, SD=

7.88) and control groups (M=7.23, SD= 4.53).

Table 5-25 Levene's Test of Equality of Error Variances(a) : Dependent
Variable: gain math(post-pre)

df1

df2

Sig.

3.292

82

.025
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Levene's Test confirms that the error variance of the dependent

variable is equal across groups (Table 5-25).

Table 5-26 Tests of Between subjects effects : Dependent Variable: gain
math(post-pre) with premath as covariate

Type Il Partial
Sum of Mean Eta
Source Squares df Square F Sig. | Squared
pre_mathscore 94.13 1 94.13 2.10 152 .025
Exptmethod 636.42 3 212.14 472 .004 149
Error 3636.92 81 44.90
Total 7747.00 86
Corected 4368.85| 85
otal

a R Squared = .168 (Adjusted R Squared = .126)

The one-way ANOVA (Table 5-26) showed F to be significant beyond
the .01 level : F(3,81)= 4.72; p<.005. Partial eta squared = .149 (large
effect)®®, indicating that Experimental Method did have an effect on the
children’s gain math.

Table 5-27 Dependent Variable: gain math(post-pre) with premath as
covariate

Std. Partial Eta
Parameter B Error t Sig. Squared
Control | -3.402 | 2.143 | -1.587 | .116 .030
Workshop | -5.919 | 2.134 | -2.774 | .007 .087
Communication only | -7.312 | 2.091 | -3.498 | .001 131
Workshop*Communication| 0(a)

a This parameter is set to zero because it is redundant.

The Tukey Post Hoc test results for the experimental method are
shown in the Table 5-27 . It can be seen that the gain math scores
differ significantly between workshop*communication and workshop
groups (B=5.92., p=.007); Partial eta squared = .087 representing a
medium effect

% Refer to Appendix N, p. 342
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The difference between workshop*communication and communication
group (Table 5-28) was also significant (B=7.31, p=.001); partial eta
squared = .131 representing a large effect but no significant

difference was observed between the treatment and control group.

Table 5-28 Pairwise Comparisons :Dependent Variable: gain math(post-
pre) with pre test math as covariate

Mean
Differenc | Std.
(1) Method (J) Method e (I-J) Error | Sig.(a)
Control Workshop 2.517 | 2.031 .219
Communication 3.910 | 2.093 .065
Workshop*Communication -3.402 | 2.143 .116
Workshop Control -2.517 | 2.031 219
Communication 1.393 | 2.104 .510
Communication Control -3.910| 2.093 .065
Workshop -1.393 | 2.104 .510
Workshop™ Control 3.402(2.143| 116
Communication
Workshop N 5.919(*) | 2.134 007
Communication 7.312(*) | 2.091 .001

Based on estimated marginal means * The mean difference is significant at the .05 level.
a Adjustment for multiple comparisons: Least Significant Difference (equivalent to no
adjustments).

Interaction effect

To examine the presence of interaction effect on the math scores, an
ANOVA was run for the different experiment groups in terms of the
presence and absence of the two factors: Communication and

workshop. The group means are summarized in Table 5-29 :
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Table 5-29 Dependent Variable: Gain math (post-pre) without covariate

Communication
Wkshop only only Mean | Std. Deviation N
no Workshop no
Communication 7.00 4.54 21
Communication 3.87 7.20 23
Total 5.36 6.21 44
Workshop no . 4.22 788| 23
Communication
Communication 10.84 6.71 19
Total 7.21 8.02 42
Total no o 5.54 658| 44
Communication 7
Communication 7.02 7.74 42
Total 6.27 7.17 86

Table 5-30 Tests of Between-Subjects Effects Dependent Variable: gain
math(post-pre) with pre test math as covariate - Band 1

Type lil Partial
Sum of Mean Eta
Source Squares df Square F Sig. | Squared
pre_mathscore 94.13 1 94.13| 2.096 162 .025
Workshop 120.31 1 120.31| 2.679 .106 .032
Communication 19.17 1 19.17 427 515 .005
‘C’;V°”‘S“°P . 515.96 1| 51596 11.491| .001| .124
ommunication
Error 3636.92 81 44.90
Total 7747.00 86
Corrected Total | 4368.85 85

a R Squared = .168 (Adjusted R Squared = .126)

The one-way ANOVA in Table 5-30 showed F to be significant beyond
the .01 level : F(1,81)=11.491; p<.001. Partial eta squared = 0.124
effect), that the

(workshop*communication) did have an effect on the children’s gain

(large indicating interaction effect

math.
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Figure 5-32 Means plot of gain math scores

The same interaction effect between workshop and communication

treatment was seen in the Band 1 group of children (Fig 5-32):

e Betterimprovement in children's math scores was seen in the
group with both workshop and communication conditions than
the group with workshop only and communication only
condition.

o The means plots for gain math for the two conditions, workshop
and communication showed the presence of an interaction
effect. Hence, the effect of workshop on gain math score needs
to be interpreted in the light of the presence of the
communication condition, which in this case, a higher gain math
score is seen in the group which had both the workshop and
communication conditions and the gain math score was lower

when the communication condition was absent.

However, due to the small number of children (n=19) in the Band 1
group, and the Test of Equality of Error Variances was significant

(p<0.05), the results need to be interpreted with some caution.
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Table 5-31 Children gain math score - parents with primary

/secondary education with pre test math as covariate

Dependent Variable: Gain math score

Std.
Method Mean Deviation N
Control 6.74 4.20 19
Workshop 1.84 5.90 32
Communication only 2.08 6.01 36
Workshop*Communication 5.27 6.68 22
Total 3.47 6.11 109

a Pri_Tert = Primary/secondary

Table 5-32 Levene's Test of Equality -Gain math score

F

df1

df2

Sig.

1.337

105

.266

Levene's test of equality of variance is not significant (p=.266) (Table

5-32) Hence, we can assume homogeneity of variance and apply

ANCOVA to further analyse the group differences.

Table 5-33 Tests of Between-Subjects Effects: Gain math score with

premath as covariate (Parents with primary /secondary education)

Type lll Partial
Sum of Mean Eta
Source Squares df Square Sig. Squared
pre_mathscore 385.054 1 385.064 | 12.460 .001 107
Exptmethod 368.565 3 122.855 .010 103
Error 3213.963 104 30.903
Total 5338.000 109
Corrected Total | 4027.138 108

a R Squared = .202 (Adjusted R Squared = .171) b Pri_Tert = Primary/secondary

The One-way ANOVA in Table 5-33 showed F to be significant at the
.01 level : F (3,104) = 3.975; p<.01, partial eta squared = .103 showing
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a high effect, indicating that experimental method did have an effect

on the children’s gain math score.

Table 5-34 Tests of Between-Subjects Effects - Gain math score with
premath as covariate

Dependent Variable: Gain math score

Type il Partial
Sum of Mean Eta
Source Squares df Square F Sig. | Squared
pre_mathscore 385.054 1| 385.054 | 12.460 .001 107
workshop 2.737 1 2.737 .089 .767 .001
comm 2.466 1 2.466 .080 778 .001
workshop 353.858 1| 353.858|11.450| .001| .099
comm
Error 3213.963 104 30.903
Total 5338.000 109
Corrected 4027.138| 108
Total
a R Squared = .202 (Adjusted R Squared = .171)
Pri_Tert: Primary/secondary
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Figure 5-34 Means plots of gain math score

From the means profile plots (Fig 5-34), an interaction effect is evident

between the two conditions communication and workshop. Children in

the workshop*communication group had higher gain in math scores as

compared to those who were in the workshop only group. The

combined treatment effect was found to be significant beyond the .001
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level : F (1,104) = 11.45; p<.001, partial eta squared = .099 showing a
large effect, indicating that the combined treatment condition did have
an effect on the children’s gain math score (Table 5-34).

e Diploma/Tertiary education level

Among parents who were tertiary educated, the largest gain math
scores was found in the workshop*communication group (M = 4.19)
(Table 5-35).

Table 5-35 Children Gain math score (Parents with Diploma

tertiary education) with premath as covariate

Method Mean Std. Deviation | N

Control 3.7143 3.26823 14
Workshop 2.0968 4.94203 - 31
Communication only 3.2400 4.24539 25
Workshop*Communication 41944 5.49191 36
Total 3.2925 4.81657 106

Table 5-36 Levene's Test of Equality Gain math score

F dft df2 Sig.
1.043 3 102 377

Levene’s test of equality of variance is not significant (p=.377) (Table
5-36) Hence, we can assume homogeneity of variance and apply

ANCOVA to further analyse the group differences.




183

Table 5-37 Tests of Between-Subjects Effects : Gain math
score with premath as covariate
Type Il Partial
Sum of Mean Eta
Source Squares df Square F Sig. | Squared
pre_mathscore | 709.703 1{ 709.703 | 43.441 .000 .301
Exptmethod 55.641 3 18.547 | 1.135 .339 .033
Error 1650.062 101 16.337
Total 3585.000 106
Corrected
Total 2435.934 105

a R Squared = .323 (Adjusted R Squared = .296) b Pri_Tert = Tertiary

The One-way ANOVA showed that the experimental method as well
as the two treatment conditions did not have a significant effect on the
gain math score among parents who were tertiary educated (Table 5-
37).

Table 5-38 Tests of Between-Subjects Effects :

(with premath as covariate)

Gain math score

Dependent Variable: Gain math score

Type 1l Partial
Sum of Mean Eta
Source Squares df Square F Sig. | Squared
pre_mathscore 709.703 1| 709.703 | 43.441 .000 .301
workshop 14.501 1 14.501 .888 .348 .009
comm 1.014 1 1.014 .062 .804 .001
workshop 38.209 1] 38209| 2339 .120| .023
comm
Error 1650.062 101 16.337
Total 3585.000 106
Corected 2435.934| 105
otal

a R Squared = .323 (Adjusted R Squared = .296)
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Estimated Marginal Means of Gain math score
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Figure 5-35 Means Plots for gain math for Tertiary educated

parents (without covariate)

Means plots (Figure 5-35) showed that there was an interaction effect

between the two treatment conditions. However, this effect was not

significant (Table 5-38). Gain math scores were also higher among

children in the workshop*communication group, compared to those

who were in the workshop group.

Gain Math (Percentage)

All Children

In this section, the same range of analyses as in the previous section

for the Gain math (%) measure, will be employed and presented.
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Table 5-39 Group mean of gain math (%)

Method Mean Std. Deviation n

Control ' 12.04 13.73 40
Workshop 4.92 13.99 66
Communication only 7.42 17.93 66
Workshop*Communication 14.72 27.73 63
Total 9.46 19.86 235

As seen in Table 5-39, the mean score for the
workshop*communication (M=14.72, SD=27.73) condition was higher
than the mean scores for the communication (M=7.42, SD=17.93),
workshop (M=4.92, SD= 13.99) and control groups (M=12.04, SD=
13.73).

Table 5-40 Levene's Test of Equality of Error Variances(a) : Dependent
Variable: gain math (%)

F df df2 Sig.
1.555 3 231 201

Levene’s Test of the null hypothesis confirm that the error variance of

the dependent variable is equal across groups (Table 5-40).
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Table 5-41 Tests of Between-Subjects Effects : Dependent Variable: gain
math (%) with premath score as covariate

Type lii Partial
Sum of Mean Eta
Source Squares | df | Square F Sig. | Squared

pre_mathscore | 29514.060 1129514.060 | 114.805 | .000 333
Exptmethod 3624.013 3| 1208.004| 4.699).003 .058
Error 59128.335 | 230 | 257.080

Corrected 92288.376 | 234
Total

a R Squared = .359 (Adjusted R Squared = .348)

The one-way ANOVA (Table 5-41) showed F to be significant beyond
the .01 level : F(3, 234)= 4.69; p<.005. Partial eta squared = .058
(medium effect), indicating that experimental method did have an

effect on the children’s percentage change math.

Table 5-42 Parameter Estimates : Dependent Variable: gain math (%)

Partial

Std. Eta
Parameter B Error t Sig. | Squared
pre_mathscore -1.27 1210 -10.71 .000 .333
Control 5.43| 325| -167| 096 012
Workshop 811| 283 -287| .005 035
Communication -1000| 284| -353| .001 051
Workshop*Communication 0(a)

a This parameter is set to zero because it is redundant.

The Tukey Post Hoc test results for the experimental method are
shown in the Table 5-42. It can be seen that the percentage gain math
scores differ significantly between workshop*communication and
workshop only (B=8.11., p=.005); Partial eta squared = .035
representing a small effect.

The same is observed between workshop*communication and

communication groups (B=9.99, p=.001); Partial eta squared = .051
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Table 5-44 Group means of percentage gain math (Band 1)

Method Mean Std. Deviation N

Control 18.76 14.56 21
Workshop 10.95 21.09 23
Communication only 13.34 27.86 23
Workshop*Communication 38.11 41.12 19
Total 19.50 28.84 86

~ The children’'s mean score for gain math (%) in the
workshop*communication (M= 38.11, SD=41.12) group was higher
than the children in the Communication (M=13.34, SD=27.86),
workshop (M=10.95, SD= 21.09) and control (M=18.76, SD= 14.56)
groups (Table 5-44).

The error bar graphs in Fig 5-39 also shows a greater overlap among
the control, workshop and communication groups, indicating that the .

group differences between these groups were not significant.
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Figure 5-39 Error mean graph of percentage gain math (Band 1)

Table 5-45 Levene's Test of Equality of Error Variances(a) :
Dependent Variable: gain math (%)
F df1 df2 Sig.
3.195 3 82 .028
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Table 5-46 Tests of Between-Subjects Effects : Dependent Variable:

gain math (%) with premath as covariate

Type lll Sum Mean Partial Eta
Source of Squares | df | Square F | Sig. | Squared
Exptmethod 9018.504 | 3| 3006.168 | 5.377 | .002 .166
Error 45283.745 81| 559.059
Corrected 70691.468 | 85
Total

a R Squared = .359 (Adjusted R Squared = .328)

The one-way ANOVA (Table 5-46) showed F to be significant beyond
the .01 level : F(3, 85)= 5.38; p<.005. Partial eta squared = .16 (large
effect), indicating that experimental method did have an effect on the

children’s percentage change math.

The Tukey Post Hoc test results for the experimental method are
shown in the Table 5-47. It can be seen that the Percentage Gain
math scores differ significantly between workshop*communication and
workshop only (B=17.89., p=.02); Partial eta squared = .065

representing a medium effect

The percentage Gain math scores also differ significantly between the
workshop*communication and communication groups (B=29.24,
p=.001); Partial eta squared = .162 representing a large effect but no
significant difference is observed between the

workshop*communication and the control groups (Table 5-47).

Table 5-47 Pairwise Comparisons: Dependent Variable: gain math (%)

Mean
Difference | Std.
(1) Method (J) Method (I-J) Error | Sig.(a)
Workshop*Communication | Control 13.565|7.563| .077
Workshop 17.891(*) [ 7.529| .020
Communication | »g 936+ |7.377| 000
only

Based on estimated marginal means * The mean difference is significant at the .05
level. a Adjustment for multiple comparisons: Least Significant Difference (equivalent
to no adjustments).
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Summary of Findings and Interpretations on Children’s Math
Score

A summary of the findings in relation to children’s math gain scores is
found in Table 5-48. Positive math gain and percentage math gain
were observed across all groups, with the highest found in the
workshop*communication group, followed by the control,
communication and workshop groups. However, the effect sizes were

negligible for all treatment groups.

All Children

The first two hypothesis tests for the main effects of the two factors.
The null hypothesis for the two main effects is that there are no
differences among the levels of the factors (i.e. Ho : /No communication =

Hcommunication @Nd Ho : /N0 workshop = Mworkshop)

e ANOVA analysis showed that experimental method did have an
effect on the children’s Gain math score. The one-way ANOVA
showed F to be significant beyond the .01 level : F(3,230)= 4.48;
p<.005. Partial eta squared = 0.055 (medium effect).

e However, the main effects of communication and workshop
conditions did not have a significant effect on children’s gain in
math. Hence, the nU" hypotheses HO IJNQ Communication =llC0mmunicatjon

and Ho : /no Workshop