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ABSTRACT

There have been series of concerns raised on the general performance of pupils in
mathematics in Ghana. Attainment in mathematics is generally low and this is evident in
what pertains at the Ayigya M/A Primary School A, where performance of pupils in
mathematics was observed to be low in relation to one other school. This study describes
an interventional program for improving pupil performance in mathematics through the
use of drawings. The study employed the Quasi-experimental and Action research
methods with interviews, observation, achievement test and Likert scale assessment to
examine how teaching and learning of mathematics is done in this school. It was also
used to find out how drawing interventions can improve mathematical performance of
pupils and to compare the performance of pupils in mathematics before and after the
intervention. Using the purposive and convenience sampling of the non-probability
sampling technique, a sample of 69 respondents comprising 62 pupils and seven teachers
of Ayigya M/A Primary School A were selected for the in-depth study. Pupil
performance was obtained by analysing the continuous assessment cards from the
previous year. Pre- and post-test assessments were administered to measure improvement
in pupil performance. Data collected was analyzed using SPSS statistical analysis
software and Microsoft Office Excel to generate tables and charts. The study found that
the teachers only use the standard textbook when teaching without considering the
individual abilities of the pupils. The teachers also seldom integrate practical activities to
explain mathematical concepts. Class participation was also found to be very low. With
regards fo the intewenmudy revealed that drawing exercises significantly

____improved pupil performance in mathematics over the study period. The interventions
employed also heightened pupils’ interest in the learning of mathematics. Their

11



confidence and self-esteem also greatly improved and their problem solving skills were
enhanced. The intervention activities also afforded the pupils a broader range of learning
styles. It is recommended that to better integrate drawings into mathematics teaching and
learning, mathematics teachers should acquaint themselves with the adapted model of
Thomas & Switzer (2001) and implement it in their mathematics teaching. This model
involves the introduction of mathematics concepts; presentation of scenario to initiate
drawing activities; manipulation of drawing tools and materials; ensuring that the pupils

draw; understanding of mathematics concept and improvement in mathematics

performance.
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CHAPTER ONE
INTRODUCTION

1.1 Overview

This chapter considers the background to the study, statement of the problem,
objectives, research questions, delimitation, limitations, definitions of terms, importance

of the study, and organization of the rest of the text.
1.2 Background to the Study

Current educational experiences highlighting the importance of arts
education have been advocated around the world. Programs® focusing
on creativity-building education has attracted a great deal of attention.
The movement encouraging arts activities within schools has attempted
not only to promote the implementation of arts education in formal and
non-formal settings, but also to improve the quality of education,
appreciating the role of arts and creativity in school environment as a
tool for promoting ethical values. As part of this movement, in
November 1999, the Director-General of UNESCO launched an
International Appeal for the Promotion of Arts Education and
Creativity at School on the occasion of the 30th session of the General
Conference of UNESCO (Iwai, 2003).

In view of these, Creative art was introduced into the Ghanaian basic school’s
curriculum in September, 2007. In spite of reforms in education, courses in our schools
are taught separately and independently and thus lack integration although integration
was part of the Ghanaian system of indigenous education. Edusei (1991), as cited in Ross
(2004) affirms that “... indigenous education in Ghana developed as a holistic approach
aimed at me_nrrjhg learners féiggnhaship in society in ways that integrated rather than
separated skills emphasizing relationships and interdependence of individuals to the

mb.lls). This holistic approach to education is what is lacking in the present
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Ghanaian educational system although research shows that integrated curriculum can

enhance students’ performance.
1.3 Statement of the Problem

Pupil attainment in mathematics in Ghana is generally low (Mereku, 2003). Many
stake- holders in education have expressed concern about this. Mrs Elizabeth Amoah-
Tetteh, former Deputy Minister of Education expressed concern about the falling
standards in mathematics in Ghanaian schools. She pledged Government's support for
efforts to assist pupils to learn and appreciate mathematics (GNA, 2009). In spite of
government efforts, however, mathematics has not undergone much change in terms of
how it is presented. This reflects consistently in low achievement levels in mathematics

among students at the SHS and JHS (Agyei, 2010).

Results from the Trends in International Mathematics and Science Study (TIMSS),
conducted by the International Association for the Evaluation of Educational
Achievement (IEA) of the USA in 2003 and 2007 indicate that grade 8 children show
poor mathematics achievement in Ghana. In the international study, Ghana’s eighth
graders were ranked 43rd among 44 and 46th among 47 countries that participated in the
study in the respective years (Agyei, 2010). The situation is similar to what goes on at
primary schools as well as the senior high schools. It is especially serious at the senior
high schools in that passing mathematics is a requirement for gaining admission into
tertiary institution. Failure to pass mathematics has resulted in many senior high school

i

graduates being unable to continue at the tertiary level.
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In Ghana, the general guidelines on the delivery of the curriculum in the math
syllabus and teachers’ handbooks advocates the use of investigational or activity methods
by the teachers to encourage discovery learning. These are directed towards learning
tasks which encourage inquiry, creativity, manipulative and manual skills, Mereku (2003)
reports that only few learning/teaching activities that could encourage the use of
discovery methods were included in the syllabus (Mereku, 2003). There are fewer

drawing activities which limit the potential of learning through the visual arts,

The teachers of mathematics adopt the expository method of teaching that induces
rote learning (“chew and pour”), where students do not necessarily grasp the concepts of
mathematics to help them in their everyday lives but learn to pass their exams and forget
what they have learned soon afterwards (Agyei, 2010). This is confirmed by Mereku
(2003) who investigated methods of teaching in Ghanaian primary mathematics
textbooks and teachers’ classroom practice. The study found out that in his sample,
68.2% of teachers never engaged pupils in practical and game activities in lessons, 31.8%
occasionally did and none of them made this a regular part of their lessons. It was also
noted that 18.2% of teachers never used approaches that bring conceptual understanding,
63.6% occasionally did and 18.2% regularly did that. With respect to encouraging pupils
to use their own methods in solving problems, 95.5% of the teachers never did, 4.5%
occasionally did so and none of them made that a regular part of their lessons.

Unfortunately, there are also many students who are unable to learn by rote and who thus

fail their ex.ams:-- ' —_———
_____This nationwide problem is no different from what pertains at the Ayigya M/A
Primary School, located at Ayigya, a suburb in the Kumasi Metropolis. The general
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performance of the pupils is low in the area of mathematics and teachers often use
expository method of teaching instead of the advocated discovery method. The Class
Two pupils in particular need to improve their performance in mathematics; the concerns
of the staff are how to improve student performance in this area. Report Card assessments
from the Class One teachers (as shown in Figure 1) showed that there is the need to bring

in an intervention to help improve the performance in mathematics among the pupils.

Table 1.1: Mathematics Report Card Grades From Class One

PERCENTAGE
NUMBER OF PUPILS PERCENTAGES OF
SCORES
ATTAINING PUPILS
0-29 8 12.3
30 - 49 17 26,2
50 - 69 30 46.2
70 - 89 10 15.3
90 - 100 0 0
Total 65 100

Source: Fieldwork, 2012

Table 1.1 shows that none of the pupils scored between 90%-100%, 30 or 46.2%
represent those who scored between 50%-69%, while eight or 12.3% scored between 0%

-29%. These percentages rew;ﬂhing needs to be done urgently to help the

pupils. Based on the foregoing, this research was designed to find out how drawing

e i




activities can be used to improve the mathematical abilities of primary school children at

the Ayigya M /A Primary School.
1.4 Objectives

I. To examine how teaching and learning of mathematics is done at
Ayigya M/A Primary School.

2. To design drawing interventions to teach mathematics at Ayigya M/A Primary
School.

3. To compare the performance of pupils before and after the intervention in order to

measure improvement.
1.5 Research Questions

¢ What teaching and learning methods are used at the primary school?

e How can drawings improve the mathematical abilities of primary
school children?

e How effective is the drawing intervention in improving pupil

performance in mathematics?
1.6 Delimitation

The drawings are limited to simple drawings done by primary school pupils. The

study is limited to pupils and teachers of Ayigya M/A Basic School.



1.7 Limitation

The main limitation of the study is time constraint. Due to this limitation, the study
was not replicated by the teacher which initially was the aim in order to validate the

findings. Therefore this affects the generalizability of the study.

1.8 Definition of Terms

* Drawing Intervention in Mathematics: A programme designed to
increase pupils’ performance in mathematics and make mathematics

teaching and learning enjoyable.
1.9 Importance of the Study

This study will help students see the relationship among the various subjects and

help them retain some basic concepts in the various subject areas.

It will also serve as a reference material for other professionals in the field of art
education, The study will again show whether it is possible to incorporate arts education
with well-designed programme plans into our school curricula in order to achieve the

possibilities that art education promises.
1.10 Organization of the rest of text

Chapter Two entails the review of literature relevant to the topic. Chapter Three
deals with the strategies adopted in data collection, research design, the sample and
e : .-""'"-'-——-—_-_—._

sampling technique, administration of research instruments and data analysis plan.

Chapter Four covers the discussion and analysis of the main findings whiles Chapter Five



presents the summary, conclusions drawn from the study and recommendations for

improving the study of mathematics in the primary schools.



CHAPTER TWO
REVIEW OF RELATED LITERATURE

2.1 Overview

The review of related literature seeks to examine scholastic works done in the field
of integrated curricula, integrated math art curricula, multiple intelligence as well as
teaching and learning. It will capture the definitions of terms and concepts, and
specifically examine the reasons for the lack of integration of visual art into mathematics
curriculum, how the arts have improved the mathematical performance of primary school

children and some methods of teaching and learning at the primary school level.

2.2 Integrated Curricula

The term “integration” comes from the Latin word inregrare, which means to make
something whole, a root also used, for example, in the word integer, meaning “whole
number” (Grumet, 2004 as cited in Burnaford, Brown, Doherty, & Mclaughlin, 2007) .
The term art integration has also evolved over the years. Terms such as arts-infused
curriculum (Debra & Riedel, 2003 ; Mello, 2004), learning in and through the arts
(Bamford, 2006; Bloomfield & Childs, 2000, cited in Burnaford, Brown, Doherty, &
Mclaughlin, 2007), learning with the arts (Goldberg, 2006 cited in Burnaford, Brown,
Doherty, & Mclaughlin, 2007), and arts as a vehicle for learning have all been used but
are all slightly different in meaning. In spite of the current interest in arts integration,
there is no agree:rnent on the H'lﬁb’ryTl']J'r;ctice or definition of the term (Parsons, 2004 as
cited in Burnaford, Brown, Doherty, & Mclaughlin, 2007). Educationalists use the terms

—-—--.-

interdisciplinary curriculum, multidisciplinary curriculum and integrated curriculum




interchangeably. However, many experts in the field of arts integration have defined arts

integration based on these three categories.

* Arts integration as learning through and with the arts.
Arts integration as learning through and with the arts refers to the potential for the
transfer of learning between the arts and other subjects.
* Arts integration as a curricula connection process.
Arts integration in this way emphasize the need for genuine authenticity in identifying
a common concept or unifying idea and guarding against false or superficial
integration claims that are not consistent with the disciplines involved.
e Arts integration as a collaborative engagement.
Arts integration is often defined as a process of collaboration. Just who is involved in
the collaboration differs according to the program or research project.
These sources of definitions for art integrated curricula are very relevant to my study in
that it helped me in determining the type of integration and intervention that will
appropriate for my study. Arts integration, for the purpose of this study, has been defined

as a curricula connection process.

2.3 Theoretical Frameworks for Arts Integration
Gardner’s (1983, 1993 & 1999) multiple intelligences theory has provided teachers

and teaching artists with a framework for integrating the arts in the regular education

s

classroom. Gardner’s original—tist—of intelligences, including logical-mathematical,

linguistic, musical, spatial, bodily-kinesthetic, interpersonal, and intrapersonal, provide
_--"'"'-.-—_

teachers with a straightforward planning tool for the purposes of arts integration. The
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multiple intelligences approach has been extended well beyond the arts and has been the

impetus for designing whole schools around approaches that address students’ capacities,

Bresler (1995) describes four arts integration styles namely subservient, co-equal,
affective integration, and social integration. The “subservient” style has been the target of
often intense criticism from arts communities and there is evidence that such practices
exist (Mishook & Kornhaber, 2006). Bresler describes this model as one in which the arts
serve the basic academic curriculum in terms of content, pedagogy, and structures. The
“co-equal” style addresses the content, goals, skills, and structure of the arts and non-arts
disciplines equally. The “affective integration” style, according to Bresler, emphasizes
the potential of the arts to evoke feelings, and gives students an opportunity to express
themselves and be creative across disciplines. The “social integration” style suggests a
more political goal for principals, who employ arts integration as a way to connect with

communities through partnerships and projects.

Drawing on the works of Bresler and Gardner, Wiggins (2001) focuses on three
key areas of integrated instruction as theoretical, curricular, and instructional. Wiggins
finds Bresler’s(1995) notion of “subservient” integration to be very common in schools.
Wiggins cautions arts specialists to be aware and knowledgeable of the types of

integration and their outcomes and to be strong educators in their own field.

Bamberger (2000) outlines a research procedure for investigating common learning

processes in projects that “juxtapose activities that embody underlying conceptual

structures and problem-solving strategies” (p.32). For instance, Bamberger describes

music, mathematics, and sciences as disciplines that share structures and strategies.
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Shared structures include hierarchies, periodicity, units, ratio-proportion, symmetry,
pattern, and constants-variables. These subject areas also share strategies such as
counting and measuring, parts or wholes, similar or different, parsing or chunking,
classifying, and naming. According to Bamberger (2000), common structures and
strategies can become the organizing principles for planning and implementing

integration.

In establishing an argument for substantive arts integration, Marshall (2006) drew
on the cognitive theory to discuss state standards, especially in California, reminding the
reader that art education principles represented in standards and frameworks necessitate
lessons that go deep, that is mining the concepts behind images, ideas and processes—
and broad, in the sense of making a web of connections between art content, art making
and other domain and ideas. According to Marshall, art should not be isolated as a

hermetic field but rather, an integrated arts education that connects to all areas of inquiry.

Cornett (2003) offers a comprehensive guide for teachers who want to integrate the
arts (drama, visual art, dance, and music) and their literacy curriculum by describing the
process as teaching with, about, in, and through the arts and offering detailed lesson plans
and principles to guide them. While reading and writing guidelines are central to this
approach, Cornett is also careful to incorporate the requisite fine arts standards in her
text. Kelner & Flynn (2006) also propose the development of reading comprehension
through drama, and suggest this merging of purposes because the two fields have some
“natural 1i11ks”"(_|;.i). There exﬁrsnrn:;;earch to support or endorse the use of drama in

teaching.of reading (Podlozny, 2000; Wagner, 1998, 2002).

11

T el - BT e i iYW T . T T



Aprill (2001) does not agree with the treatment of discipline specific arts
instruction and arts-integrated teaching as dichotomous practices with different sets of
rules rather than being a continuum in which varied but connected practices inform and
light up each other. Scripp & Subotnik (2003) advocate a framework for innovation
“based on comprehensive, interdisciplinary programs that are intended to benefit all
children in public schools” (p.8). The approach suggested by Scripp and Subotnik does
not exclude arts-specific teaching and learning and is in fact dependent upon it as part of
a continuum of arts learning. They further suggest a framework as a path of innovation
“from performance based, non-compulsory curricula for the benefit of the talented few
toward comprehensive, interdisciplinary programs designed for the benefit of every child

in the school community” (p. 9).

Snyder (2001) describes the processes of connection, correlation, and integration as
current trends in education but cautions against connection as the most popular, most
used, and least meaningful way of linking disciplines. From Snyder’s view point,
connection is when one discipline is used in the service of another. Snyder notes that
connections, for example, seldom develop musical concepts and skills but they are the
most popular approach to helping students realize relationships between prior knowledge
and newer experiences. Correlation in Snyder’s conceptual framework occurs when two
disciplines share common materials or activities. With correlation no plan is made to
develop important ideas across disciplines to form generalizations. When correlation
becomes cnnsi&t;; i a school—Snyder comments that many schools begin to seek
funding for professional development, teaching artists, and arts materials. According to

e i
Snyder, with the current climate of testing accountability, correlation curriculum often
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stops as teachers and students prepare for standardized high stakes tests, usually in

mathematics and reading.

Rosenbloom (2004) has proposed three philosophies of interdisciplinary curriculum
as arguments for and against the practice in schools, particularly in the field of music:
The purist philosophy represents the view that music study should never be diluted or
devalued by attempting to integrate it with other subjects (Freyberger, 1995; Gee, 2003).
There are those in the arts community who feel strongly that integration is unacceptable
under any circumstances. According to Reimer (1997) and Rosenbloom (2004), since
music is not taught as a way to teach other subjects, in the same manner other subjects are
not taught as ways to teach music, and while music can enhance a variety of other values,

musical values are what music educators should principally serve.

Literature on the theoretical frameworks of art integrated curricula helps in
realizing the various criticisms that have been raised in the field as a means to avoid
making certain fundamental mistakes in the study. One other thing that was noteworthy is
the fact that even when subjects are integrated throughout lessons, it tends to stop when
teachers are preparing students for standardized tests. With this in mind, teacher
respondents in the study were made to realize that integration is also useful when

preparing student for test and can even be used when conducting a test.

2.4 Importance of the Arts in Education

Several MH have identifred several strong points for art education and the need

for art integration. Goldberg (1997) has identified seven reasons for promoting art
e

education. These are:
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1. The arts expand expressive outlets and provide a range of learning styles available
to children.
2. The arts enable freedom of expression for second language learners.
3. The arts provide a stage for building self-esteem.
4. The arts encourage collaboration and intergroup harmony.
5. The arts empower students and teachers.
6. The arts deepen teachers’ awareness of children’s abilities-and provide alternative
methods of assessment.
7. The arts provide authentic cultural voices and complexity to teaching and
learning.
Eisner (2004), in writing on the merits of art education, brought out six lessons that
education can learn from the arts about the practice of education. The lessons, according

to Eisner, are as follows:

1. The arts teach education the ability to compose qualitative relationships that
satisfy some purpose.

2. The arts teach education how to formulate aims.

3. The arts teach education that form and content is most often inextricable,

4, The arts teach education that not everything knowable can be articulated in
propositional form.

5. The arts teach education the relationship between thinking and the material with

-

e

which teachers and their stadents work.

6. The arts teach education motives for engagement.
_--"""'-_-—_
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Eisner (2004) also described the importance of the arts to students. According to
Eisner, the arts teach students to act and to judge in the absence of rule, to rely on feel, to
pay attention to nuance, to act and appraise the consequences of one’s choices and to
revise and then to make other choices. Furthermore arts integration supports the

development of students’ motivations, interests, and pre-service relationships (Mello,

2004).

The arts also contribute to education in at least five key areas. These areas include
aesthetic development, socio-emotional development, socio-cultural development,
cognitive development and academic achievement (Iwai, 2003). Understanding the
importance of the arts and their impacts on the mind and spirit of every child is crucial
since they serve as vehicles for development learning for children of all ages and abilities
as well as offering essential opportunities for creative expression, problem solving and
social development (Potter, 2007 as cited in Adu-Agyem, Enti & Peligah, 2009) Visual
art is a link to other subjects as well as a part of everyday life. In art the concept of line,
shape, balance, size relationships, measuring, estimation and organization of design are
taught. These concepts are directly related to math objectives (Hanson, 2002). According
to Hanson, the use of art elements and principles to visually explain an abstract
mathematical concept and allowing the student to create a design, gives the student a
greater chance of understanding. Art can entice students to read and help access their

knowledge of what they read as well as help them remember information.

-
-

— : ,—-'""-__—.—-_-_._ - :
In determining the importance of arts in education, Wolf (1999) has generated
qualjtative data from observations, interviews, student ethnographies, and collections of

student works in four classrooms, and then asked the teachers to identify evidence of
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student learning that was directly related to their students’ participation in Creating
Original Opera. The Creating Original Opera (COO) project involves the integration of
reading, writing, music, and acting. The objective was to find moments of shared
problem-solving during the opera work and compare their characteristics with what took
place during non-opera classroom interactions (e.g., during a math lesson). From a
process of data analysis conducted with the teachers, Wolf (1999) was able to determine
that there was more sustained and rational collaboration over time when students were
engaged in creating the opera than when working in other aspects of the curriculum. Wolf
used analytical tables and verbatim transcripts of classroom dialogue and interview

responses to show the specific features of collaborative interactions.
2.5 Downsides of Integrated Curriculum

Critics claim there is little evidence that an integrated curriculum is any more
effective than a well-prepared traditional curriculum. George (1996) claims that an

integrated curriculum does the following :

1. Addresses the real life concerns of students any more than a good traditional
curriculum.

2. Presents more opportunities for problem solving.

3. Promotes independent learning by students.

4. Provides more effective involvement with the environment,

5. Pruvides’:m'ffmrﬁ..nppnrtw_@dcnt involvement in planning the curriculum.

6. Allows teachers more opportunities to be facilitators.

—7." Permits learning in greater depths.
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8. Permits students to capitalize on prior learning more effectively.

9. Allows for more application of curriculum outcomes.

10. Permits more concrete experiences for slower learners or more enrichment
opportunities for able students.

1. Encourages more transfer or retention of learned information.

12. More effectively renews and invigorates career teachers with new experiences.

13. More effectively promotes achievements, personal development or harmonious
group citizenship.

These following points about interdisciplinary curriculum however make the above
points debatable. In defining interdisciplinary approach, Haynes (2002) describes as
“inquiries which critically draw upon two or more disciplines and which lead to an
integration of disciplinary insights” (p.7). The interdisciplinary approach is also another
method of teaching and learning at the primary school. According to Haynes,
interdisciplinary approach has become an important and challenging technique in the
modern curriculum and because the approach synthesizes more than one discipline and

creates teams of teachers and students that enrich the overall educational experience.

Many researchers find many strong points, as well as downsides, of
interdisciplinary studies. For example, Boyer and Bishop (2004) conducted a study that
highlighted the advantages of the interdisciplinary approach titled "Young Adolescent
Voices" in which 77 students from three middle schools were asked what they thought
about their int;&_tdfi;i-plihary team-program. Boyer and Bishop found that interdisciplinary
teaming not only had a positive effect on students learning but also inhibited personal

DS
growth while students learned tolerance for their peers as well as leadership and
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collaboration skills. The study found that the majority of students found the experience
beneficial and that the students spoke of long-term relationships and of a democratic

learning environment that honored their voices and empowered them as learners.

Often the definition of interdisciplinary approach integrates team-teaching as a
technique in which teachers from multiple disciplines work with each other to design a
curriculum, instruct the class, and grade teams of students for time periods that can
possibly extend to more than one year. Though it seems like a great idea, having more
than one instructor can create problems in the sharing of responsibilities. For example
team-taught courses that lay a claim to interdisciplinary often fail to achieve their
objectives precisely because the individual members of the instructional team themselves
never really begin to understand their common concerns in a fashion that may properly be
called interdisciplinary (Haynes, 2002). Other downsides of team teaching can be
associated with problems such as lack of sufficient time for collaboration work, lack of
traning in group dynamics, overlapping roles, territorial and status conflicts, and
inadequate funding (Haynes, 2002). Although having disadvantages, interdisciplinary

team teaching remains a popular approach with many benefits.

Empirical evidence on the benefits of interdisciplinary team teaching includes
Podlozny’s (2000) research on the effects of drama instruction on students in the United
States, the United Kingdom, and Holland. The researcher consulted academic databases
and journals frﬂnl_1965 through 2000 and found about 200 experimental studies, most of
which cunsideFEﬂ'_'tHéﬂ I:EIETiDMH drama instruction and verbal achievement.
Podlozny also conducted seven meta-analyses on 80 of the 200 experimental studies of
which 38 were published. She looked at the impact of drama instruction on the following
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outcomes: oral measures of story understanding, written measures of story understanding,
reading achievement, reading readiness, oral language development and improvement,
vocabulary development, and writing skills. With the exception of vocabulary
development, all the other measures showed, at a minimum, a moderate positive
relationship between drama instruction and the desired output. Podlozny theorized that
since students are asked to process text more actively in their drama settings, they
develop the skills identified above in a more rigorous and active manner. She showed that
even on the vocabulary measure, there was some indication that drama instruction had a
positive impact. This evidence of the importance of art in education provided support this

current study.
2.6 How Arts Can Improve Students Mathematics Performance

Hallman & Price (1998) investigated the effect of background music on behaviour
and mathematics achievement of children with emotional and behavioral difficulties. All
of the children in the study were between nine and ten years old and attended a school for
children with emotional and behavioural difficulties. Hallman and Price found that
background music of a “calming nature™ significantly improved math performance and
significantly decreased rule breaking behaviour of children with emotional and
behavioural difficulties. Additionally, the researchers found that the “calming music” had

the greatest effect on children who had hyperactive behaviors.

Vaughn (2002) and Catterall, Chapleau, Iwanaga & James (2002) confirmed the

findings of Hallman and Price (1998) in multiple studies that found that students who

take music classes in high school are more likely to score higher on standardized
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mathematics tests such as the SAT. According to Vaughn, musical training in rhythm
emphasizes proportion, patterns and ratios that are expressed as mathematical relations.
Similarly, Catterall et al (2002) found that students who are consistently involved in
orchestra or band during their middle and high school years performed better in math at
grade 12. According to Catterall et al the results were even more pronounced with
students from low-income families. They authors saw that those who were involved in

orchestra or band were more than twice as likely to perform at the highest levels in math

as their peers who were not involved in music.

Similarly, Andrea, Nancy & Welch (1995) found that 920 elementary school
students in 52 classrooms in Boston, Cambridge and Los Angeles who were given visual
and performing arts lessons for three years outscored non-program students, earning
significantly higher report card grades in the core subject areas of language arts, math,
reading and social studies. However, findings by Fioranelli (2001) and Attwell (1988) do
not agree with those of Hallman & Price (1998), Vaughn (2002), Catterall et al (2002)
and Andrea et al (1995). Fioranelli’s study examined the effect of background classical
music on mathematics problem solving skills of third grade students in a computer lab
setting. Classical music was played in the background during the treatment group’s
computer lab sessions, while no music was played during the control group’s sessions.
Fioranelli (2001) found no significant differences between the mathematics problem
solving skills of third grade students who had listened to classical music and those who
did not. Attw::lj_(i %8) on the othertrand, examined the effects of background music with
subliminal auditory stimulation on math achievement and attitude of eighth-grade

—
students. In this study a taped subliminal auditory message “Math can be fun and easy”
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was embedded in a music ask at 10 decibel below the music level and repeated every ten
seconds. Results from the math diagnostic test and attitude scale however, revealed no

significant effects of background music on math achievement or attitude of these eighth-

grade students.

Ingram & Riedel (2003) also investigated the mathematical performance of
kindergarten students after the integration of arts into mathematics teaching. In the
research the students engaged in a literature-based, integrated mathematics-arts activity
where they explored and discussed lines, rectangles, and squares and then created a piece
of abstract artwork in the spirit of Piet Mondrian. Multiple regression analysis indicated a
statistically significant relationship between the extent of integration and student gain
scores in mathematics for students in grades three, four, and five. In a model that includes
other student characteristics that influence learning, for every increase of one level in the
extent of integration, the gain score for third grade students increased by 1.15 scale score
points. For a teacher that integrates the arts a lot, arts integration was related to a 3.45
scale score point increase on the math test. The district considered scale scores of 10.0-

15.0 to be in the one-year gain range for third grade mathematics.

In fourth and fifth grade, every unit increase in teachers’ use of arts integration
increased students’ gain score by 0.52 and 0.71 scale score points, respectively. The
district’s one-year gain range for the fourth grade was 7.8-11.8, and for fifth grade,it was
6.3- 9.5. Ingram and Riedel (2003) said that by engaging in this literature-based
integrated activity, students caMize the connections between mathematics and

the visual arts, with one student describing that “shapes are in math and art” and another
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stating, “Patterns and lines are in both.” Further, students experienced how mathematics,

and in particular shapes, are everywhere in the world around them.

This is empirical evidence of how the arts had helped in improving students’
performance in mathematics served as a basis for this study which uses drawing as a

means to find out whether it can improve the mathematical abilities of pupils or not.
2.7 Reasons for the Non-Integration of Visual Arts into Mathematics Curriculum

There are several reasons for the non-integration of the visual arts into mathematics
curriculum. Hanson (2002) identified at least three primary reasons for this: the lack of
academic value placed on visual art instruction; pressure to achieve and maintain higher
standardized test scores in core curriculum areas; and the lack of identification and use of
multiple talents and skills are the primary reasons for the non-integration of visual arts
into mathematics curriculum. This information has direct relevance to this study which

sought to use drawing as a tool to mediate the teaching and learning of mathematics in

primary school.
2.8 Methods of Mathematics Teaching and Learning in Ghana

Mereku’ (2003) study which investigated the congruence between the official
teaching methods presented in the Ghanaian primary mathematics curriculum, the use
and teachers’ classroom practice with regards to mathematics teaching brought to light
the fact that only few activities that encourage the use of discovery methods of teaching
and learning ar;;l;:ludcd in the syllabus. The inclusion of few drawing activities limits

the_potential of learning through the visual arts. As a consequence of infrequent use of

teaching/learning materials and practical activities in mathematics teaching, the pupils
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have little chance of asking questions during lessons. Mereku’s study revealed that just
about 17% of the 35 teachers sampled provided meaningful answers to pupils' questions
mainly because the majority of the teachers hardly engaged their pupils in activities that
urged them to ask questions. Though about 70% of the 35 teachers were found to be
teaching challenging mathematics topics, as many as 98% of the number relied solely on
the examples and exercises recorded in the official textbooks. Mereku also found that the
majority of the mathematics teachers studied made their pupils to use only the standard

textbook examples irrespective of their abilities.

According to Mereku, mathematics lessons in most classrooms visited followed a
similar pattern. There was little difference in the sequence of presentation, form of
classroom organization and classroom discourse patterns. The sequence of presentation
generally followed the pattern that can be described as ‘teacher-led’ class discussion that
used familiar situations and examples, followed by pupils’ examples and exercises. The
failure of the teachers to use structured teaching materials, practical and game activities
while relying solely on textbook routine tasks indicate that the few teachers who
attempted to teach for conceptual understanding and application also relied mainly on

exposition and did not teach for comprehension or promote discovery learning.

In this study of examining how teaching and learning of mathematics is done in
primary schools, Mereku’s (2003) provided a model that guided the researcher to isolate
the factors relevant and the findings that indicate teacher use of arts integration to

promote discovery learning as fo:’pr/ima_r;;nath syllabus specifies.
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2.9 Early Childhood Visual Arts Theory

The overriding paradigm for visual arts education in the early childhood education
sector has been one of developmental appropriateness, with an emphasis on process, child
self-direction, and the passive role of the teacher (Visser, 2005). This child-centered art
theory approach favored giving children unbridled freedom to express their ideas, in a
climate where creativity and experimentation are emphasized. Teachers adopt non-
intervention roles as facilitators, providing a stimulating environment with adequate and
varied art materials, and offering praise for the children’s efforts. There is no direction or
influence on the children’s creative processes (Bamford, 2006; Boughton, 1999). In
contrast, children are seen as confident decision makers who use visual arts as a medium
for demonstrating their knowledge and expressing their ideas (Eisner & Ecker, 1970:

Gunn, 1998).

The writings of John Dewey influenced the practice of visual arts being taught as
part of an integrated curriculum rather than a separate discipline in the early childhood
field, and this practice continues today. Dewey’s belief was that children should be
treated as active learners whose creative energies centre on themselves and their world
(Chapman, 1978; Gunn 2000). Ballengee-Morris & Stuhr (2001) also believed that visual
arts should be taught contextually and not as an isolated subject, in order to provide a
more informed understanding of the concerns and issues that are relevant in children’s
lives. After researching and reviewing various models of visual arts education, such as
child-centered 'a;rt__ieacf-ling, cmexpressive art and cognitive art education,
Ballengee-Morris & Stuhr (2001) decided that a social reconstructionist multicultural

approach with an integrated curriculum was an appropriate teaching and learning strategy
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for arts and visual culture education. Education in visual culture involves an awareness of
the cultural experiences of the child, as children create art to express things about
themselves, their social context, the things that impact upon them and their surroundings
(Freedman, 2003). This approach has now overtaken cognitive arts as the dominant

prescriptive theory (Bracey, 2003).

2.10 Relationship between Theory and Visual Arts Practice in Early Childhood

Pearson (2001) states that a single theory that will encompass all teaching
methodologies in visual arts is unlikely to be offered, and is not needed. Chalmers (2001)
declares that, “art education can never be based on only one theory of art” (p. 86).
However, Pearson (2001) also argues that teachers need a better understanding of the
theoretical tools they use to be able to use them more skillfully. According to Bracey
(2003), if teachers are unclear about the theory that illuminates their practice, they can
have little hope of understanding how they might change their practice for the better.
More importantly, if they have no grasp of what counts as an epistemology of art, there
can be no certainty that what they offer young people is, indeed, knowledge to do with

arti

Early childhood education cannot be avoided when developing curriculum for
children in this case primary school children. These sources proved useful in that it
informed me as to the kind of drawing activities to use when developing the art

interventions.
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2.11 Multiple Intelligences

Howard Gardner represents those theorists who have dismissed the idea of one type
of intelligence as typically measured by today’s psychometric instruments. He posits that

there are seven (later eight) types of intelligences (Gardner, 1993):

1. Linguistic intelligence

2. Logical-mathematical intelligence

3. Spatial intelligence or the ability to form a mental model of the spatial world and
to maneuver within it using this model.

4. Musical intelligence.

5. Bodily-kinesthetic intelligence or the ability to solve problems using one’s body
as performed by athletes, dancers and other crafts people.

6. Interpersonal intelligence or the ability to understand other people.

7. Intrapersonal intelligence or the ability to understand one’s self.

Gardner (1993) maintains that the first two are the types of intelligence commonly
measured by IQ tests, and which are commonly accepted as “intelligence.” Gardner later
added an eighth iﬁtelligence to his taxonomy, Naturalist Intelligence, which he defined as
“expertise in the recognition and classification of the numerous species - the flora and
fauna - of his or her environment” and also a ninth intelligence which he called
existentialist intelligence (Gardner, 1999, p. 48). Sternberg’s Triarchic Theory (Li 1996)
can be viewed as an interpretation of intelligence as information processing provides us
with a useful su-ﬁﬁﬁary of Ste’r’ﬁﬁgg_r_—sﬂ'];;ry. He tells us that: “In Sternberg's general
theory, there are three sub theories: the componential sub theory, the experiential sub

theory and the contextual sub theory, each divided into sub domains of concern. The
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contextual sub theory deals with the context of intelligence. Intelligence in the real world
requires adaptation, selection, and/or shaping the environment. Measurement of
contextual intelligence would relate to the issue of social perception, culture fairness, and
cultural relativeness. The experiential sub theory deals with the issue of novelty and
automatizing of processing. It is related to the notion of learning and the dynamic
interplay between controlled and automated processing in the competition for cognitive
resources. Finally, there is the componential sub theory, which is subdivided into (a) meta
components, (b) performance components, and (¢) knowledge acquisition components,

which are directly related to learning” (p. 38)

Since 1983, when Howard Gardner published Frames of Mind, multiple
intelligences theory has been embraced by educators as a tool for understanding and
effectively meeting the learning needs of their students (Armstrong, 1993 & 1994).
Gardner’s MI Theory has also been applied to foreign language teaching and learning by

many scholars including Berman (1998) and Tanner (2001).

2.12 Using Multiple Intelligences in the Classroom

Accepting ‘Gardner's (1999) Theory of Multiple Intelligences has several
implications for teachers in terms of classroom instruction. The theory states that all
seven intelligences are needed to productively function in society. Educators, therefore,
should think of all intelligences as equally important. This is in great contrast to
traditional education systems, which typically place a greater emphasis on the
development and use ;)f verbal and mathematical intelligences. Thus, the Theory of

Multiple-Intelligences implies that educators should recognize and teach to a broader

range of talents and skills.
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A second implication is that teachers should structure the presentation of material
in a style that engages most or all of the intelligences. For example, when teaching about
the revolutionary war, a teacher can show students battle maps, play revolutionary war
songs, organize a role play of the signing of the Declaration of Independence, and have
the students read a novel about life during that period. This kind of presentation not only
excites students about learning, but it also allows a teacher to reinforce the same material
in a variety of ways. By activating a wide assortment of intelligences, teaching in this
manner can facilitate a deeper understanding of the subject material.

Everyone is born possessing the seven intelligences. Nevertheless, all students will
come into the classroom with different sets of developed intelligences. This means that
each child will have his own unique set of intellectual strengths and weaknesses. These
sets determine how easy or difficult it is for a student to learn information when it is
presented in a particular manner. This is commonly referred to as a learning style. Many
learning styles can be found within one classroom. Therefore, it is impossible, as well as
impractical, for a teacher to accommodate every lesson to all of the learning styles found
within the classroom. Nevertheless the teacher can show students how to use their more
developed intelligences to assist in the understanding of a subject which normally
employs their weaker intelligences (Lazear, 1992). For example, the teacher can suggest
that an especially musically intelligent child learn about the revolutionary war by making
up a song about what happened.

According to-Lazear (1992) since all children do not learn in the same way, they

cannot be assessed in the same way. Therefore, it is important that an educator create an

“intettigence profiles” for each student. Knowing how each student learns will allow the
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teacher to properly assess the child's progress. This individualized evaluation practice
will allow a teacher to make more informed decisions on what to teach and how to
present information.

Traditional tests (such as multiple choice, short answer and essay) require students
to demonstrate their knowledge in a predetermined manner. Supporters of Gardner's
theory claim that a better approach to assessment is to allow students to explain the
material in their own ways using the different intelligences. Preferred assessment
methods include student portfolios, independent projects, student journals, and assigning
creative tasks (Lazear, 1992).

Reviewing studies on multiple intelligences made me realized that when various
intelligences are considered when planning lessons and test, the student who might be
considered daft can perform better. This knowledge proved very helpful when preparing

the post test for the experimental group.

2.13 Learning

According to Farrant (1996) learning is the process by which we acquire and retain
attitudes, knowledge, understanding, skills and capabilities that cannot be attributed to
inherited behaviour patterns or physical growth. To Farrant, capacity for learning is
innate and is based on psychological factors whiles rate of learning is based on both
inherited and environmental factors. In contrasts to this assertion, Skinner (as cited in
Farrant, 1996) n_pines that learning is seen as a series of experiences, each of which
influgpces- behaviour. Learning results should therefore be considered in terms of

understanding the core processes within the content standards.
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2.14 Learning Theories

Learning theories address key questions, for example, how does learning happen?
How does motivation occur? What influences students’ development? According to Wiki
books (2006) there are at least four theories about learning. These include Behavioralist,

Constructivist, Post-modern and Experiential Learning Theories.

2.14.1 Behaviorism

Behaviorism comprises several individual theories that have a common theme
functioning within them. This common theme is found in the ways which the theorists
define what learning is, and how it is accomplished. The common assumptions of these
theorists are threefold (Merriam & Caffarella, 1999). The first emphasizes that
observable behaviour rather than internal thought processes create learning. Second says
it is the environment that creates learning and determines what is learned, not the
individual learner. The third says learning is the ability to understand the overall process,
and the ability to repeat or reinforce that process (Merriam & Caffarella, 1999). This
theory is most c:ummonly seen in adult learning when organizations take repeatable

training steps and systematize them into manageable tasks,

The hypothesis behind behaviouralist learning theory is that all learning occurs
when behaviour is influenced and changed by external factors (Merriam & Caffarella,
1999). Behaviouralism disregards any not ion that there may be an internal component to
man’s learningr:ﬁfibﬁin and—Pefers (1984) emphasize that ‘“‘contiguity...and
reinforcement are central to explaining the learning process” (Merriam & Caffarella,

e
1999, p. 251) in regard to an individual’s subjugation to external stimulus as a
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determinant of response (i.e., behavior). Contiguity is understood as the timing of events
that is necessary to bring about behavioral change, while reinforcement refers to the

probability that repeated positive or negative events will produce an anticipated change in

behavior (Merriam & Caffarella, 1999).

However, the theory has been criticized as being overly simplistic. Behaviorist
theory presents learning in short manageable blocks that build on previously learned

behaviors. Kearsley (1994) identified three fundamental principles common in

behaviorist learning:

1. Positive reinforcement of the desired behavior will most likely prompt the same
behavior.

2. Learning should be presented in small manageable blocks.

3. Stimulus generalization of learning can produce secondary conditioning.

While it is true that behaviorist theories can be simplistic in their concept, their
application to the human has allowed for much to be discovered about learning, memory
and even neuroscience. Since the late 1800's, psychologists using behavioral principles
have established hundreds of tests to identify both how learning and memory occur in
varying complexities of brain structures. Across many species, for example, it has been
shown that when the reinforcing agent is "painless" then learning occurs in the
cerebellum. However if there is an emotional connection (particularly negative such as

fear) to the reinforcer then learning and memory occur in the amygdale (Kolb &

Whishaw, 2005) T
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2.14.2 Constructivism

Constructivism is a synthesis of multiple theories diffused into one form. It is the
assimilation of both behaviorialist and cognitive ideals. The ‘“constructivist stance
maintains that learning is a process of constructing meaning; it is how people make sense
of their experience” (Merriam & Caffarella, 1999, p. 260). This is a combination effect of
using a person’s cognitive abilities and insight to understand their environment. This
coincides especially well with current adult learning theory. This concept is easily
translated into a self-directed learning style, where the individual has the ability to take in

all the information and the environment of a problem and learn.

Although varying constructivist theories exist, there is agreement between the
theories “that learning is a process of constructing meaning; it is how people make sense
of their experience” (Merriam & Caffaerall, 1999, p. 261). Two viewpoints of
constructivist theories exist, They include the individual constructivist view and the
social constructivist view. The individualist constructivist view understands learning to
be an intrinsically personal process whereby “meaning is made by the individual and is
dependent upon the individual’s previous and current knowledge structure” (p. 261) and
as a result can be considered an “internal cognitive activity” (p. 262). The social
constructivist view, however, premises that learmming is constructed through social
interaction and discourse and is considered, according to Drivers (1994), to be a process

in which meaning is made dialogically (Merriam & Caffaerall, 1999).

-

Reviewing constructivist 'Efmgt;;nry is very helpful in that the study seek to
design mathematics teaching model that will lead to discovery learning which is based on

the constructivist point of view.
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2.14.3 Post-modernism

Post-modernism differs from most approaches to learning in two fundamental
ways. The first is that rationality and logic are not important to attaining knowledge. The
second is that knowledge can be contradictory. Because of the contextual nature of
knowledge, individuals can hold two completely incongruent views of one subject at the

same time (Kilgore, 2001).

Post-modernism relates to post-industrialism. The industrial era came about as a
result of Newtonian thinking — an era wherein thought and processes were considered in
mechanistic terms of efficiency and effectiveness and understood scientifically through
the processes of reductionism (the simplification of the complex into understandable and
at times overly simplistic terms). The learning gleaned from the industrial (modern) era
laid a foundation for the world to add new knowledge through a new era - what is now
termed as the “post-modern” era. Presently, several post-modern theories exist, but at the
core of each of these theories is the basic concept that what was once only understood
within the context of reductionism is now beginning to be understood within the context
of interrelatedness - an understanding that “things are much more diverse, fluid,
illusionary, and contested, including the reality of the world itself” (Merriam &

Caffarella, 1999, p. 356) than originally thought.

Though truth is central to postmodern thinking, it is not the search for truth that is

valued. In contrast, the pnstmndin',rm@gx_allenges what is accepted truth. According to
Astley (1985) and Gergen (1992), as cited in Dierkes et. al. (2003), postmodernists

challenge "the conventional wisdom, routines, static meanings, and axioms of 'normal’
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science, thereby exposing knowledge to non-dogmatic forms of thought" (p. 44). One can
see how this philosophy has become embraced in academia and one could argue that it is
the primary modus operandi in many institutions of higher learning, especially in

philosophy and the humanities.

The postmodern approach to learning is founded upon the assert that there is not
one Kind of learner, not one particular goal for learning, not one way in which learning
takes place, nor one particular environment where learning occurs (Kilgore, 2001).

Kilgore makes several assertions about the postmodern view of knowledge:

I. Knowledge is tentative, fragmented, multifaceted and not necessarily rational.
2. Knowledge is socially constructed and takes form in the eyes of the knower.
3. Knowledge is contextual rather than “out there” waiting to be discovered.
Hence, knowledge can shift as quickly as the context shifts, the perspective of the knower

shifts, or as events overtake us.

Deconstruction is a powerful postmodern tool for questioning prevailing
representations uf‘ learners and learning. According to Kilgore (2001), the purpose of
deconstruction is to identify ‘and discredit the false binaries that structure a
communication or “discourse”; that is, to challenge the assertions of what is to be
included or excluded as normal, right, or good. In postmodernism there are no universal
norms or “truth” on which to judge the validity of any message of knowledge; rather the
postmodernist wﬂ'_lf_sjft-oward a Wconstmctiﬂn of truth as multiple alternatives

are included in the body of known information.

-H-._

g — . mm— ——



The postmodernism approach to learning is relevant to this study because it allows
for varied learning styles, and also takes into consideration the varying learning abilities

of a learner.
2.14.4 Experiential Learning Theory

Experiential Learning Theory emphasizes the role that true experiences play in the
learning process. It is this emphasis that distinguishes itself from other learning theories.
Cognitive learning theories emphasize cognition over affect and behavioral learning

theories deny any role for subjective experience in the learning process.

Scholars in the field of education have two contrasting views when it comes to the
concept of experiential learning. The first view defines experiential learning as a sort of
learning which enables students to apply newly acquired knowledge in a relevant setting.
The relevant setting can be a sponsored institution of learning with trainers, instructors,
teachers, or professors to guide the lesson. The other school of thought defines
experiential learning as "education that occurs as a direct participation in the events of
life" (Houle, 1980, p. 221). Thus, learning is not achieved in a formal setting, but in the
practice of reflection of daily experiences. Kolb furthers the second definition of
experiential learning by developing a model which details learning process through
experiences. Kolb & Fry's (1975) experiential learning model is a continuous spiral

process which consists of four basic elements:

1. Concrete experience ——

2. Observation and reflection
——

3. Forming abstract concepts
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4. Testing in new situations
Immediate or concrete experiences are the basis for observation and reflections. These
reflections are assimilated and distilled into abstract concepts from which new
implications for action can be drawn (Kolb & Fry, 1975).

2.15 Approaches to Learning and Studying

Biggs (1987) has categorized different approaches to learning. Biggs' research
views lecarning as having five levels, three of which indicate a surface approach to
learning:

* An increase in knowledge

* Memorizing

* The acquisition of procedures
and two which indicate a deep approach to learning:

* The abstraction of meaning

* Understanding reality
Students who adopt a deep approach to karning are interested in learning for its own
sake, they want to understand ideas for themselves and learn by fransforming. They tend
to:

* Relate ideas to previous knowledge and experience

* Look for patterns and underlying principles

* Be actively involved and intergsted-in course content
* Adopt an evidence based approach
—
* Critically examine arguments
36
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Students who adopt a surface approach to learning often want merely to get through a

course and learn by reproducing. They tend to:
* Study without reflecting on purpose or strategy
* Memorize facts and procedures by rote
* Treat the course as unrelated sets of knowledge
* Have difficulty in making sense of new ideas and concepts
* Feel pressured about the amount of work involved
Theories are interconnected. Various theories describe different, interrelated parts of a

more comprehensive learning process. Figure 2.1 is a visual that illustrates some of the

ways in which learning theories are related.
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Figure 2.1: Interconnectedness of Learning Theories
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Source: Austin, Hommond, Orcutt & Rosso, 2001

Learning theories cannot be overlooked in education, The various sources reviewed
made me aware of external factors that can affect learning. This drew my attention on
how the drawing activities helped the respondents in the study who were likely affected

by external factors.



2.16 Discovery Learning

Ormrod (1995) defines discovery learning as, “an approach to instruction through
which students interact with their environment by exploring and manipulating objects,

wrestling with questions and controversies, or performing experiments”.

In discovery learning, the learner not an empty vessel into which to pour
knowledge. Instead, the learner actively explores problems, discovering the principles or

concepts to be learned.
2.16.1 Cognitive Requirements of Discovery Learning

The underlying principle of discovery learning is that learning occurs when the
learner must use his/her mental processes to figure out or “discover” the meaning of
something for him/herself. In order to achieve discovery, the learner must do the
following (Hood, 1996): add up observations and inferences, make comparisons and

interpret data.

Through these cognitive actions, the learner creates a new insight he/she did not
have before (Hood, 1996). Defined in this way, we can easily classify discovery learning

as a constructivist approach.

2.16.2 Types of Discovery Learning

Hood (1996) presents the following three types of discovery learning:
e e — ,.-"""-‘_____-_'_._

e Free: The learner is the source of the question or problem as well as the source of

—the solution.
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* Modified: The teacher is the source of the questionor problem, but the student is

the source of the solution.

* Guided: The teacher is the source of the questionor problem as well as the source

of the solution (e.g., provides a path to follow).
2.16.3 Strengths and Weaknesses of Discovery Learning

Discovery learning offers the following key strengths:
 Engages and motivates the learner.
e Makes the learner an active participant in the learning process.
¢ Promotes life-long learning.
e Builds on existing knowledge base.
The following weaknesses should be considered when using discovery learning:
e May confuse the learner if no initial framework or guidance is available
e Is not best approach for some situations (e.g., high-risk tasks in a non-simulation
environment) - In such cases, expository and/or modelling with guided practice

approaches would be more appropriate.
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2.16.4 A Model of Discovery Learning

Figure 2.2: Model of Discovery Learning
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Table 2.1: Explanation of Discovery Learning Model

ELEMENT DESCRIPTION

Present Scenario ” Establishes the context of the s:ienarin. E

sztzju ﬁnu&iﬂhrough learner
ions, the scenario updates.

¢ L
o o
| 11U

Closing ~ Provides a summary an

fvic[l an
opportunity to try the simulation again. If

used as an assessment, a summative

f’f . feedback message is typically provided
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B here.

——Source: (Thomas & Switzer, 2001)




2.16.5 Adapted Model For Mathematics Teaching and Learning

The model in figure 2.2 was adopted and modified as is seen in figure 2.3 for the study.

Figure 2.3: Model for Mathematics Teaching and Learning

INTRODUCTION
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MATHEMATICS
CONCEPT

PRESENT
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ACTIVITY
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PERFORMANCE

Source: Adapted from (Thomas & Switzer, 2001)
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Table 2.2 Explanation of Adapted Model for Mathematics Teaching and Learning

ELEMENT

DESCRIPTION

Introduction of Mathematics Concept

Present Scenario to Initiate Drawing Activity

Manipulation of Drawing Tools and Materials

Pupil Draws

Understanding of Mathematics Concept

Improvement in Mathematics Performance

Teacher Introduces the mathematics concept
to be taught.

Teacher poses a scenario that initiates thinking
or cognitive actions by pupils.

Pupilsmake their own choice of tools and
materialsto be-used for the drawing. Example
is choice of color.

The pupil draws what the teacher instructs.
The pupil drawing what the teacher instructed
leads to the understanding of mathematics
concept by pupil.

The pupil mathematics performance improves
as a result of engaging in the discovery

learning process.

Source: Adapted from Thomas & Switzer,
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2.17 Summary and Conclusion

The reviewed literature revealed that the use of art, in this case drawings to teach
mathematics has not been replicated in the local setting at Ayigya M/A Primary School.

The study was conducted to fill this gap in knowledge.

Reviewing the methods of mathematics teaching in Ghana provided empirical evidence
of what exist in Ghanaian clasroom with respect to mathematics teaching as compared to
what the syllabus advocates. This knowledge informed the development of a model that
will bridge the gap between what the syllabus advocates and what actually goes on in the

classroom.

Literature reviewed in the field of integrated curricula provided a basis for this research
in that, it highlighted the strong points and downsides in designing and implementing an

integrated art curricula.

The various learning theories reviewed informed this study as to which theory will be
applicable in designing a teaching model of mathematics that will take into consideration
the multilple intelligences in the Ghanaian classroom as well as lead to discovery
learning. Discovery learning is the main goal of the Ghanaian primary school

mathematics syllabus,

In conclusion, literature cited attest to the fact that the arts are very useful to education by
establishing a relationship between thinking and the material with which teachers and

= _,__.--"-__'-_'_

their students work. This knowledge can be capitalized by professionals in curriculum

research-and development.
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CHAPTER THREE

METHODOLOGY

3.1 Overview

This chapter discusses the research method used in finding out whether the use of
drawings can increase pupil learning in mathematics. It brings to light in details the
research approach, research design, sampling and sampling technique, the primary and
secondary data, data collection instruments, administration of instruments, data collection

procedures and data analysis plan.
3.2 Research Design

In research, studies are done using different paradigms. The main paradigms are
quantitative and qualitative (Leedy & Ormrod, 2005). According to Given (2008) ,
qualitative methods are best for addressing many of the why questions that researchers
have in mind when they develop their projects. Whereas quantitative approaches are
appropriate for exarnining who has engaged in behaviour or what has happened and while
experiments can test particular interventions, these techniques are not designed to explain
why certain behaviours occur. Qualitative approaches are typically used to explore new
phenomena and to capture individuals’ thoughts, feelings, or interpretations of meaning
and process. It is the search for qualities, the very characteristics of our experience in a
particular study (St%hocki,l%?)."ﬁﬁﬁlitative inquiry looks at the quality of a

particular activity whereas quantitative inquiry looks at how often it occurs. The study
M
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employed the Quasi-Experimental and Action Research methods under both quantitative

and qualitative paradigms of research design,
3.3 Quasi-experimental

The Quasi-Experimental research is a combination of qualitative and quantitative
methods of inquiry. The qualitative method provides a holistic description of the
phenomena under study. The quantitative on the other hand quantifies data and converts
it to numerical scores. It also allows for the generalization and answering of research
questions (Fraenkel & Wallen, 2009). Stokrocki (1997) describes qualitative method of
inquiry as a systematic process of describing, analyzing and interpreting insights

discovered in everyday life.

Although both qualitative and quantitative methods of research begins with
empirical observation of a phenomenon and its characteristics, the former focuses on
directly observed comparison resulting in new insights and reclassifications whereas the
latter focuses on strict numerical comparison and classification (Stokrocki,1997). This
means that using mixed method of both qualitative and quantitative paradigms of
research enriches the study with strengths from both sides. According Fraenkel & Wallen
(2009), mixed method of qualitative and quantitative research methods helps with the
clarification and explanation of relationships found to exist between variables. It also
helps with the in-dep_tb__ exploration of relationships between variables. It also helps to
confirm or cross vaili'dat-é relatiwmu;een variables. In view of these benefits,
Quasi-E_F_}f_pEr_'Fimental method of research was adopted for this study to help clarify and

provide in-depth explanations of variations between variables of the experimental group
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and the control group. It also provided a form of triangulation to verify variations that

exist between the experimental group and the control group.

3.3.1 Action Research

Given (2008) describes “action research” as a flexible but unique research method
suited to researching and supporting change. Fraenkel & Wallen (2009) explain that the
aim of an “action research” is to solve some kind of day-to-day immediate problem or
gather information in order to inform local practice and it is done by one or more
individuals or groups. Fraenkel & Wallen (2009) however, caution ‘such studies, taken
individually, are seriously limited in generalizability ', this can however, be done if such
studies are replicated by others using samples of similar characteristics. In view of this
caution, the study was conducted by the researcher with the aid of the class teacher of the
experimental group for the first term. The teacher then replicated the study by using the
mathematics teaching model proposed by the researcher to teach mathematics during the

subsequent terms using the same sample.

Given (2008) ‘provides a model for Action Research (Fig.3.1) which is described as

a cycle.
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Figure 3.1: Model for Action Plan

Source: Given, 2008

Fraenkel & Wallen (2009), categorize action research into two main types, namely
Practical Action Research and Participatory Action Research. The former is intended to
address a specific problem within a classroom, school, or other “community.” It can be
done in a variety of settings, such as educational, social service, or business locations. Its
focus is to improve, practice in the short term by providing an action plan that, ideally,
will be implemented and further evaluated as well as to inform larger issues. The latter,
which is also known as collaborative research, resolves specific problems. It encourages
consensual, democratic, and participatory strategies to encourage people to examine

reflectively problems affecting them. Further, it encourages people to formulate accounts

and explanations _g_ti-lheir situation,—and—to develop plans that may resolve these
problems’.
R
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The practical Action Research method was adopted for this study since the
researcher sought to address a specific classroom problem that is, helping to resolve the
low performance of Class Two pupils of the Ayigya M /A Primary School A. The
research provided an action plan that was implemented and further evaluated. The study
employed the cycle model described in Figure 3.1 to investigate how mathematics was
taught in the school and used the information to develop an actionable plan. The action
plan was introduced to an experimental group of pupils with the aim of improving their
performance in mathematics. The impact of the action plan was carefully monitored

through a series of evaluations that formed part of the data collection strategy.
3.4 Population for the Study

The target population for this research was the staff and pupils of the lower primary
classes in KNUST Primary School and the Ayigya M/A Primary School. Upon knowing
that the average pupil at the KNUST lower primary scored 73.7% in mathematics, the
researcher realized that the impact of the study would not be fully appreciated; the focus

then shifted to the staff and pupils of the Ayigya M/A Primary School.

Ayigya M/A Primary School has one set of buildings, it operates as two schools with
A and B streams with separate staff and pupils. The target population for the study was
assessed to be 1145 pupils (545 pupils for School A and 600 pupils for School B), 36
teachers (18 teachers for each school), and two head teachers (one for each school). This
population was cl_eiljfilmeachablgjgugidﬂ:ing the limited academic period allowed for
the study and therefore required a sampling that could yield a sample to represent the

whnlmﬁnn. Using School A, the accessible population became the pupils and
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teachers of Ayigya M/A Primary School A with 545 pupils, 18 teachers and one head

teacher.
3.5 Sampling

The population of a study can affect its generalizability. The more narrow the
population, the more limited its generalizability even though it saves time, effort, and
probably money. However, if the study can be replicated, then it can be generalized
(Fraenkel & Wallen, 2009). In order to work within the time frame for the study, only the
Classes 2A and 2B teachers, head teacher and pupils of Ayigya M /A Primary School A
who attended school and participated in classwork during the period of the study
constituted the resulting sample. This made the sample narrower, which might have
affected the credibility of the generalizability of the study. However, this problem was
eliminated when the class teacher replicated the study by using drawings to explain

mathematics concept during class exercises.
3.6 Sampling Techniques

The researcher adopted the non-probability sampling technique of qualitative
research approach in selecting the sample for the study. According to Given (2008),
participants in this technique of sampling are selected because they meet pre-established
criteria. The purposive and convenience sampling of non-probability sampling techniques
were used in the selg:_:tiun process. The purposive sampling technique ensured that
participants rccruftcd; comprised mupils of the selected school who needed to
improve their performance in mathematics. The convenience sampling technique

______.—l-'-'

employed was based on the criterion that participants were accessible throughout the
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period of study and thus could be easily recruited. The population of Ayigya M/A
Primary School A as the sampled school offered readily accessible pupils in terms of its
close proximity to KNUST, the research base, and the fact, that the performance of the

pupils in mathematics was low enough to merit being used as the subjects of the study.
3.7 The Sample

The sample selected for in-depth study comprised the two Class Two (A and B)
pupils and the teachers of the Ayigya M/A Primary School. The study participants
consisted of 62 pupils and seven teachers. The control group had 28 pupils with a class
teacher and the experimental group comprised 34 pupils with a different class teacher.
The other five teachers were interviewed for in-depth information on the teaching and

learning of mathematics in the school.
3.8 Primary and Secondary Data

Primary data was collected from field notes recorded through observation of how
teaching and learning of mathematics was done in the sampled school. Secondary data
was collected from records of the pupils’ continuous assessment, school records, books

and official documents.
3.9 Data Collection Instruments

Considering the research approach, the study employed the use of interviews,

observation, ach ievefr_iént test, anttlg'gg_d.e_scale to obtain data for the study.
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3.9.1 Interviews

In Action research, interviews tend to be less formal and often a bit more
unstructured (Fraenkel & Wallen, 2009). In the light of this, the study adopted the
informal type of interview to get a holistic view of how teaching and learning of
mathematics was being done in the sampled school. It also offered the researcher an
opportunity to get the views of teachers as well as pupils with regard to the drawing
activities that were introduced as an intervention to help the pupils improve upon their
performance. The unstructured form of interview made participants feel comfortable and
free to express themselves. An interview guide was used (refer to Appendix E) to ensure

that the right questions were asked of all the interviewees in the same order.
3.9.2 Observation

The researcher employed both the participant and the non-participant forms of
observation. To gain insight into how teaching and learning of mathematics was being
done at the school, the researcher took on the role of observer-as-participant under non-
participant method of observation. That is, the researcher sat on the sidelines and made
herself known to the class under observation but did not participate in the class activities
(Fraenkel & Wallen, 2009). Six visits of 30 to 45 minutes per visit were made to the

school for a period of two weeks.

In implementing the intervention, the overt role of participant observation was

o

used. Here the pupﬂﬁ'heihg studied-were made aware of the researcher’s presence in the
school and her participation in the class activities (Fraenkel & Wallen, 2009). The

e

researcher participated in the classroom activities by implementing the intervention with
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the class teacher. This was done three times a week with each session lasting one and a-

half to two hours in each case.
3.9.3 Achievement Test

Achievement test can be used as a means to measure an individual’s knowledge in
a given area or subject as well as learning or the effectiveness of instruction (Fraenkel &
Wallen, 2009). Achievement test was used to measure the performance of the sampled
pupils in mathematics before, during and after the intervention. The results from these
tests were analyzed to measure the effectiveness of the interventional instruction

administered to the pupils.
3.9.4 Pictorial Likert Scale

Attitude is an important concept that is often used to understand and predict
people's reaction to an object or change and how behaviour can be influenced (Page-
Bucci, 2003). To understand the pupils’ reaction or feelings toward the intervention, the
Pictorial Likert scale (refer to Appendix D) was used by the researcher. The Pictorial
Likert scale uses pictures in place of text in communicating levels of choice, with the
most common set of pictures being the smiley face (Reynolds-keefer, Johnson,

Dickenson, & Mcfadden, 2009).
3.10 Administration of Research Instruments/Tools

A preliminagx_@fﬁiiy-was mﬂgygtgd_at—t-he KNUST Primary school and the Ayigya
M/A Primary before the actual research. Having sought permission from the heads of the

__.—'—'-'_-'--.-l 5
two schools, interview schedules were prepared to find out the validity of the interview
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guide to the study. On agreed dates, teachers of the lower primary classes in both schools
were interviewed on the general performance of pupils in mathematics. An achievement
test was also conducted in Class 2 of the B stream of the Ayigya M/A Primary School to
check its appropriateness. The assessment record cards were also critically studied which
enabled the researcher gain insight into the pupils’ general performance in mathematics
in KNUST Primary School which showed a high performance mark of 73.7 %, implying
that pupils in this school were already doing well and would not reflect the impact of the
study. The focus then shifted to Ayigya M/A Primary School where the pupils® average

performance of mathematics was 50.5%.
3.11 Ethical Consideration

As Given (2008) states, ethics in qualitative research which is currently often
associated only with the relationship of researchers to those they study, is an integral
aspect of all decision making in research, from problem formulation to presentation of
results. The issue of ethics was carefully considered as much as possible so as not to
infringe on the rights of participants in the study. This was done by according participants
the needed respect tflroughout the study. In showing respect to participants, the researcher

did not become judgmental or complacent.

To ensure that the ethical integrity of this study was not compromised, an
introductory letter from the Head of the Department of General Art Studies, KNUST
(refer to Appendix fk;j;;as.-given ‘_tfftwgad&of the participating schools to introduce the
researcher and also to request their assistance to help the researcher solicit the required

__—--_--_- L] L] - - [ L]
data. The Head teachers communicated this information to the various classes and their
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teachers. The intent of the study was made known to the participants in detail before
commencement. This paved the way for the researcher to embark on the study in the
school while acting as an assistant to the sampled class teachers. The teachers and pupils
were by no means inconvenienced as they allowed the researcher to observe, interview,
conduct a test as well as teach them during the intervention project. The researcher
interacted freely with the staff during observation and interview in order to make it as

natural as possible.

Data collected from the school records with regards to mathematics achievement
were treated as confidential data and the participants were assured of anonymity with
regards to the information given even though the thesis will eventually become a public
reference material. The school was assured receipt of a copy of the final report on the

study so as to work on areas where they were deficient.
3.12 Data Analysis Plan

SPSS statistical analysis software as well as Microsoft Office Excel was used to
arrive at a cnmparat.ive analysis of the results from the achievement test. The SPSS was
used to generate percentages from the results as well as find correlation between the
variables studied to show the strength and weakness of the intervention. Microsoft Office
Excel was then used to generate charts and tables representing these percentages. In using
comparative analysis, field notes taken from the classroom observation of how teaching

P 5 - "
and learning were done were traanorts and compared to details documented

literature sourced. The results from the achievement test of both groups as well as their

___._-—-"__-'__
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general behaviour were also interpreted by making detailed comparison. Details of these

are presented in Chapter 4.



CHAPTER FOUR

PRESENTATION AND DISCUSSION OF MAIN FINDINGS

4.1 Overview

This chapter describes the procedure adopted for analyzing data collected through
interviews, observations, achievement test and attitude scale on how teaching and
learning of mathematics is done at the Ayigya M/A Primary School and how a drawing
intervention was implemented in the teaching and learning process. It also gives a
detailed comparison of achievement test results for the experimental group and the

control group studied.
4.2 Education in Ghana

Education in Ghana occurs at Basic, Secondary and Tertiary levels. There are
10,768 Junior High Schools, both private and public, and 704 Senior High Schools. Most
Senior High Schools in Ghana are public (EMIS, 2010). Basic education begins with a
two-year kindergarten education, followed by a six-year primary, and three year junior
high school educati;:m. Junior High School terminates with the pupils writing the Basic
Education Certificate Examination (BECE), which qualifies them continue their
education in Senior High Schools. Gaining entry into tertiary institutions requires the
completion of senior high education by writing and passing the West African Senior
Secondary Education Certificate Examination (WASSCE) (CRDD, 2007). Where a
school is located h;a direct bearing on the performance of the students.

el
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In Ghana there are rural and urban schools. Rural schools are characterized by
poor infrastructure and facilities, low enrolment, less qualified teachers and fewer
textbooks and other teaching and learning materials. Urban schools are however, over-
staffed with qualified teachers, are over-enrolled, better funded and monitored, have
better infrastructure and adequate resources to work with (Opoku-Asare, 2000). Apart
from the rural- urban disparity, there is also the private and public disparity. According to
Opoku-Asare, Ghanaian education is characterized by uniform adoption of textbooks
(often inadequate for individual use) and mixed ability teaching. Private schools in Ghana
have almost all the logistics necessary for effective teaching and learning except that
some of them lack trained teachers; public schools on other hand lack some logistics that
could ensure effective teaching and learning even though they have trained teachers.

There is therefore better performance on the part of private schools than public schools.

The main focus of education in most Ghanaian schools seems to be making the
students pass their external examinations in order to gain entry into higher institutions
which affects how teaching and learning is done in the schools and how the students fare

after graduating (Asihene, 2009).
4.3 Primary Education in Ghana

Primary school education follows pre-school and lasts for six academic years.
Subjects are taught in accordance with a syllabus provided by the Ministry of Education.
EMIS (2010) reports that Ghana has a total of 18,579 primary schools (13,835 public

(2010) reports th Lhay 0N primary P
schools and 4,744 private schools). Enrolment in public primary schools was 3,099,234,

whilm- ﬁrimary schools had 710,024 pupils. Thus, the total enrolment in both the
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public and private primary schools was 3,809,258 in 2010. Ashanti Region recorded the
highest enrolment in primary schools (709,081) while the Upper West Region had the
lowest enrolment of 135,476. The Kumasi district in Ashanti Region had 247 public and

429 private primary schools with an enrolment of 96,563 and 83,487 pupils respectively

(EMIS, 2010).
4.4 Primary School Mathematics Syllabus

The Ghana Primary School Mathematics Syllabus (CRDD, 2007) is made up of the
rationale, general aims, scope of syllabus, organization of the syllabus and general
objectives. It also includes time allocation, teaching the syllabus, years and units, and

syllabus structure (CRDD, 2007). See appendix- for details of the syllabus.
4.4.1 Rationale of the Syllabus

The Ghana Primary School Mathematics curriculum stresses mathematical
knowledge and skills that should help the young person to develop basic numeracy
competence to be able to function effectively in society. In order for young people to
enhance their chances in taking full advantage of the numerous opportunities in the fields
of science, engineering, technology and in other areas in manufacturing, they should be
able to acquire certain mathematical skills. Examples of such mathematical skills include
the ability to use numbers competently, read and interpret numerical data, reason
logically, solve problems involving calculations, and have mathematical reasoning. Other
vital mathematica}—:;'kill's'" which—young people need to acquire comprise effective
communication with other people using accurate mathematical data and interpretations. It

__'___________,—

is the acquisition of these qualities and the important quality of functional mathematics
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which modern life demands that mathematics education in Ghana aims to emphasize in
the teaching and learning programs in the school system. The syllabus therefore puts a

great deal of emphasis on the development and use of basic mathematical knowledge and

skills (CRDD, 2007).

4.4.2 General Aims of the Syllabus

The mathematics syllabus is designed to help the pupil to:

* Develop basic ideas of quantity and space.

e Use basic mathematics and necessary strategies for solving problems encountered
in daily life by recognizing relationships between numbers.

o Reason logically by selecting and applying criteria for classification and
generalization.

¢ Communicate effectively using mathematical terms and symbols.

e Use appropriate instruments for various systems of measurement.

e Carry out investigations using various mathematical ideas and operations.

e Develop the habits of diligence, perseverance, confidence and precision as a result

of their mathematical training.

4.4.3 Scope of Syllabus .

The major areas of content covered in all the primary grades are as follows

=
-

e Numbers _a_ﬁﬁ_-(}peratinns with numbers
Numbers covers reading and writing numerals and the four operations on them- addition,

subtraction, multiplication and division. The syllabus omits the use of sets to introduce
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operations on numbers especially addition and subtraction. Because addition developed
by using the union of sets consisting of like objects conflicts with the proper

understanding of sets as collections of distinct objects (CRDD, 2007).

¢ Shape and Space
Shape and space covers the content that used to be called geometry. The syllabus deals

with this topic by using models and real objects (CRDD, 2007).

¢ Measurement
Measurement is intended to help pupils understand and use various units appropriately

through practical activities (CRDD, 2007).

e Collecting and Handling Data
The syllabus introduces the collecting and handling of data in a manner that requires
pupils to collect data from various sources and then learn to organize, represent and

interpret the information gathered (CRDD, 2007).

¢ Problem Solving
Problem solving is not a topic by itself in the syllabus but nearly all topics include
problem-solving activities. The syllabus requires that teachers and respective textbooks
will include appropriate and realistic problems that will require mathematical reasoning
rather than mere recall and use of standard algorithms. The development and use of

estimation skills are emphasized both in numerical operations and measurement of

capacity, mass, time, money, Ienm volume (CRDD, 2007).
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¢ Investigation with numbers

Investigation with numbers leads to pupils to discover number patterns and relationships

of and to use the four operations meaningfully (CRDD, 2007).

The Primary School Mathematics syllabus has been designed in such a way that the
level of difficulty of the content will be within the knowledge and ability of the majority
of the primary school pupils in the various classes. The introduction of a number of
mathematical terms have been delayed or omitted completely from the syllabus. These
terms include sets, right angle, commutative, associative and distributive properties,
statistics, sequence, geometry, axes, probability and symmetry. This has been done to
help pupils to avoid rote memorization and rather emphasize the proper development and
use of mathematical concepts, skills and reasoning techniques in problem solving

(CRDD, 2007).

The syllabus advises teachers to provide opportunities for pupils to work co-
operatively in small groups to carry out activities and projects both during class time and

out of class time when necessary.
4.4.4 Organization of the Syllabus

The syllabus is structured to cover the entire six years of primary education. Each
year’s work has been divided into units. The unit topics for each year have been arranged
in the sequence in whigh teachers are expected to teach them. No attempt has been made
to break each yr:arls’. work into termis. This is desirable because it is quite difficult to
predict, with any degree of certainty, the rate of progress of pupils during those early

iy DS

stages. Moreover, the syllabus discourages teachers from forcing the instructional pace
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but rather advice teachers to ensure that pupils progressively acquire a good
understanding and application of the material specified for each year’s class work. The
syllabus also encourages teachers not to gloss over any topic for lack of time because it is

not desirable to create gaps in pupils’ knowledge (CRDD, 2007).

1. General Objectives of the Syllabus

The pupil will:

e Socialize.

e Adjust to and handle number words.

e Perform number operations.

e Make use of appropriate strategies of calculation.

e Recognize and use patterns, relationships and sequence and make generalizations.
e Recognize and use functions, formulate equations and inequalities.

o Identify the arbitrary/standard units of measure.

e Use the arbitrary/appropriate unit to estimate and measure various quantities.

e Collect, process and interpret data,
2. Time Allocation
At the Lower Primary Level Mathematics is allocated eight periods a week, each

period consisting of 30 minutes. The eight periods should be divided into four double

periods, each of one-hour duration for the week (CRDD, 2007).

4.4.7 Teaching of the Syllabus _—

The syllabus explains that a class may have some pupils of different physical problems

and mental abilities. Some of the students may have high mental ability, while others may
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be slow learners; some may be dyslexic and not be able to read well as others in the class.
All these are special needs children who need special attention. Teachers should ensure
that they give equal attention to all pupils in your class to provide each of them the
opportunities for learning. Pupils with disabilities may have hidden talents that can only

come to light if teachers provide them with the necessary encouragement and support in

class (CRDD, 2007).
4.4.8 Years and Units

The syllabus has been planned on the basis of years and units. Each year’s work is
covered in a number of units sequentially arranged and in a meaningful manner such that

each unit’s work will provide the necessary and enabling skills for the next unit (CRDD,

2007).
4.4.9 Structure of the Syllabus

The syllabus is structured in five columns (See Appendix G). These are: Units,
Specific Objectives, Content, Teaching and Learning Activities and Evaluation (CRDD,

2007).
e Units

The units are the major topics to be studied for the year. Teachers are expected to follow
the unit topics according to the linear order in which they have been presented. However,

if teachers find at smﬁﬁ point that tfgc,hjng,a.nd- learning in the class will be more effective

if they branch to another unit before coming back to the unit in the sequence, they are

e
encouraged to do so.
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e Specific Objectives
The specific objectives begin with numbers such as 1.2.5 or 3.4.1. These numbers are
referred to as “Syllabus Reference Numbers”. The first digit in the syllabus reference
number refers to the year/class, the second digit refers to the unit and the third refers to
the rank of the objective. For instance the numbers 1.2.5 refers to Specific Objective 5 of
Unit 2 of Primary 1. The strong points for using the syllabus reference number include
the provision of an easy way of communication among teachers and educators. It further

provides an easy way for selecting objectives for test construction.

e (Content

The content presents a selected body of information that teachers need to use in teaching
a particular unit. In some cases, the content presented is quite exhaustive and in other
cases teachers can add some more information based upon their own training and on

current knowledge and information,

* Teaching/Learning Activities
This requires that teachers help pupils to learn to compare, classify, analyze, look for
patterns, spot relationships and come to their own conclusions. Teachers are to avoid rote
learning and drill-oriented methods and rather emphasize participatory teaching and
learning. Teachers are encouraged to re-order the suggested teaching/learning activities
and also add to them where necessary in order to achieve optimum pupil learning. In
order of pupils to __g_tf:ijilire the ::EP,agijy,ﬁlLanalytical thinking and the capacity for
applying their knowledge to problems and issues, teachers are encouraged to begin each

e
lesson with a practical problem.
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e Evaluation

This includes, the suggestions and exercises for evaluating the lessons of each unit.
Evaluation exercises can be in the form of oral questions, quizzes, class assignments,
essays, project work and many more. Teachers are to ask questions and set tasks and
assignments that will challenge pupils to apply their knowledge to issues and problems
and that will engage them in developing solutions, and in developing observational and

' investigative skills.

4.5 Characteristics of the study school

The Ayigya M/A Primary School is located at Ayigya Zongo in the Oforikrom sub-
metropolitan area of Kumasi. It is in a lower class neighborhood where residents are
predominantly Muslims. The school has four blocks: one is two storey, two are one
storey and one uncompleted building. It has 10 classrooms and a large playing field for
games which the community also uses for funerals, football matches and other social
activities. The school consists of Kindergarten, Primary and Junior High School. The
Kindergarten and the Primary school are run in streams and operate as Schools A and B,
each with its own teacher. Pupils who graduate from the Primary section continue to the

Junior High School. This study was limited to School A only.

4.5.1 Primary School A

School A has one head teacher who has 28 years’ experience in the teaching
profession and one deputy head who W’ experience. It also has 16 trained full-

time teachers, and two supporting staff. One of the teachers has a university degree, but

the other Teachers have the Ghana Teacher Certificate ‘A’ required to teach in Ghana’s
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basic schools. Of the 18 teachers, three are males and 15 are females. They are all

Ghanaians and belong to different ethnic groups.

School A’s enrollment is 545 with an average class size of 40 pupils. The pupils are
mostly Muslims and live in the neighborhood and therefore walk to school. About 90%
of the pupils are not proficient in English but are able to express themselves well in the

Asante Twi language. The attendance rate is 90%, with a chronic truancy rate of 10%.
4.6 Demography of Respondents

The study used the pupils of Class 2 in School A which is made up of two classes,
named Class 2 A and class 2 B. The Class 2A served as the experimental group and the
Class 2B as the control group. The experimental group consisted of 34 pupils made up of
16 girls and 18 boys with an average age of 9 years. The control group constituted 28
pupils made up of 15 girls and 13 boys with an average age of 8 years. The class teacher
for Class 2A (experimental group) had 10 years of teaching experience and the teacher

for Class 2B (control group) had six years’ teaching experience.

The study found that 70% of the pupils in the two classes do not live with their
biological parents; they are either living with relatives or guardians. It was realized that
some of the pupils dropped out of school during the research period due to the fact that
they are moved to different schools whereas others were sent to their home-towns when

relatives they were staying with died or the elders of their families called for the pupils.

e e ’_,_.4-*-""'—____'_
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Table 4.1: Class Enrolment for Class 2A and 2B

CLASS ENROLMENT
GIRLS % BOYS % TOTAL %
2A (Exp) 16 (51.6%) 18 (58.1%) 34 (54.8%)
2B (Control) 15 (48.4%) 13 (41.9%) 28 (45.2%)
TOTAL 31 31 62 (100%)

Source: Fieldwork, 2012
4.7 Teaching and Learning of Mathematics at Study School

Finding out how teaching and learning of mathematics is done in the class sampled

was based on the following indicators:

1. learning methods

2. frequency of practical activities

3. using of practical approaches that bring understanding
4. the degree of participation of pupils in lessons

5. the consideration of multiple intelligence when teaching

e Learning Methods
It was observed that mathematics lessons usually began with the teacher’s presentation
where the teacher explains the concept to be taught to the pupils and then writes
examples from the textbook on the chalkboard. Lessons normally took 50 minutes. To
establish whether thE*pup'i'lsﬂlﬁndermlcept, questions are asked by the teacher.
When _':E_E_--ms are asked only between three and five pupils are able to answer them.

This suggested that more than half of the pupils do not understand what is taught. It was
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again observed that when pupils found it difficult to grasp a concept, the teacher
explained it to them again using only textbook examples. This is in line with Mereku’s
(2003) finding that the majority of teachers make pupils to use only the standard textbook
methods irrespective of their abilities. However, the syllabus gives teachers the freedom
to use other relevant examples outside what is found in the textbooks. This is to enhance

the understanding of pupils.

e Frequency of Practical Activities

On the frequency of practical activities done during lessons, it was found that none
of the teachers used any practical activities to explain the outlined concepts to their pupils
as the syllabus requires them to do. The reason given for non-introduction of practical
activities in teaching mathematics in Ayigya M/A Primary 2A was that the teachers are
required to conduct a specified number of exercises during the term, failure of which
results in serious sanctions from education officials. Therefore to meet the requirements
and work within time, the teachers forgo practical activities and focus on the
recommended class exercises. This observation is consistent with Mereku’s (2003)

finding that teachers frequently do not employ practical activities in their teaching.

e Usage of Practical Demonstration in Teaching Mathematics

In determining the usage level of practical approaches to increase understanding, it
came out that the pupi!ﬁs_._fart: given exercises in their workbooks after every lesson, and to
get them to answer Eﬁarfactl;and amng wrong answers, the teachers write the
correct answers on the chalkboard for the pupils to copy. Also, it was established that

most of the pupils are not proficient in English; hence the teachers use Asante Twi to
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sometimes teach the lessons. The failure of teachers to use structured teaching materials
and practical game activities, and the sole reliance on the mathematics textbook routine
tasks indicate that the few teachers who may attempt to teach for conceptual
understanding and application of the concepts would rely mainly on exposition, and teach

for reception and not discovery learning as Mereku, (2003) suggests.

o Participation of Pupils in the Teaching-Learning Process

The observation revealed virtually no participation of pupils in the lessons taught
by the teachers. The pupils remained passive because it was realized that they hardly
understood the mathematical concepts that were taught by their teachers. The lessons
were theoretical with no practical activities that could get them involved to make them
understand the lessons. This supports the submission made by Mereku, (2003) that
infrequent use of teaching/learning materials and practical activities do not enhance the

participation abilities of pupils in lessons.

e Consideration of Multiple Intelligences in Teaching Mathematics

Consideration uf the theory of multiple intelligences is essential in teaching. One
implication of multiple intelligences is that it allows teachers to structure the presentation
of material in a style that engages most or all of the intelligences. This kind of
presentation not only excites students about learning, but it also allows a teacher to
reinforce the same material in a variety of ways. By activating a wide assortment of
intelligences, teachi{lg: @Hf_hjsmannil"fwﬂjlate a deeper understanding of the subject
material (Gardner, 1993). On the issue of whether teachers consider the different learning

__l—l"-'----F ] 5 " .
abilities of pupils when teaching, it was observed that the teachers do not consider the
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different learning abilities of the pupils when teaching because the same method of
teaching was used for every pupil. This observation contrasts the submission made by
Lazear (1992) that since all children do not learn in the same way, they cannot be
assessed in the same way. Therefore, it is important that an educator creates an
“intelligence profile” for each student. Knowing how each student learns will allow the
teacher to properly assess the pupils’ progress. This individualized evaluation practice
will allow a teacher to make more informed decisions on what to teach and how to

present information.,

4.8 Drawing Interventions Proposed by the Researcher

Based on what was observed in the classroom, the researcher developed a drawing
intervention activity to help enhance the indicators identified for observing teaching and
learning of mathematics, which include learning methods, frequency of practical
activities, usage of practical demonstration in teaching mathematics, degree of pupils’
participation in the teaching of mathematics, and consideration for pupils’ learning styles
deduced from the theory of multiple intelligences in teaching. Before the drawing
intervention was deve-:lc-ped, a preliminary study indicated that like all other schools in
Ghana (Boafo-Agyemang, 2010; Ampeh, 2011), in Ayigya M/A Primary School A,
creative art is taught by the class teachers. These teachers however, only present
scenarios to pupils for them to draw from memory. In order to integrate creative art and
mathematics, the reseafﬁﬁg_r_'__ adopted imaginative drawing as part of the intervent_ional

instruction.

_——l-'-"_-_--_'_ -
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Table 4.2 describes the action plan for the intervention. It ciétails the weekly

activities done by researcher as well as the materials used and the time spent in

implementing the art based activities. The interventions were based on the Thomas &

Switzer (2001) model as defined in Figure 2.3.

Table 4.2: Description of Drawing Interventions
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WEEK INTERVENTION | PUPIL RESEARCHER/CLA | MATERIALS DURATION
ACTIVITIES SS TEACHER
ACTIVITIES

Week One Pre-test to'| Class two | Researcher Math concepts | Lasted 20
assess pupils  took | conducted” and | pre-test minutes
mathematics - | pre-test markedpre-test |
performance.’; |, \

Week Two Used drawing | Pupil _ drew | Class teacher | A4 plain | Lasted 60
activities  to | from.memory | introduced drawing paper, | minutes
explain  the | to © . show: | concept. lead  pencils,
concept  of |uhderstanding | Researcher posed | non-toxic
subtraction | of concept -, | story questions to | coloured
and division Q ' ' initiate drawing. | crayons  and

>, pencils o

Week Three | Used drawing | Pupil . = drew |'Class teacher | A4 plain | Lasted - 30
activities  to | from memory | presented drawing paper, | minutes:
explain objects and | concept, lead  pencils, ;
fractions of | their halves Researcher : non-toxic O
half \)demonstrated coloured., l

g o crayons and | °
- : s | pencils’

Week Four Used drawing | Pupil  drew [ Class teacher. | A4, plain | Lasted 90
activities  to | from memory | explained drawing paper, | minutes
explain fourths | objects  and | concept. lead  pencils,
and quarters | their quarters | Researcher ‘non-toxic

monitored pupils | coloured
D in. coming out cravc?ns and
i N with | qua.rters pencils
from their objects
Week Five Drawing Pupil Class  teacher | A4 plain | Lasted 120
=— activities  to | designed their | introduced  the drawing paper, | minutes
explain  clock | own clocks topic. Researcher | lead  pencils,
times assisted pupils non-toxic
coloured
crayons// and
= S




pencils,
scissors
WEEK INTERVENTION | PUPIL RESEARCHER/CLA | MATERIAL DURATION
ACTIVITIES SS TEACHER
ACTIVITIES
Week Six Drawing Drawing Class teacher and | Chalk  board | Lasted 90
activities  to | competition researcher and chalk minutes
explain time | between two | supervised
difference parties to | competition
show time
difference
Week Seven | Drawing Pupils drew | Class teacher and | A4 plain | Lasted 90
activities to | and coloured | researcher drawing paper, | minutes
help pupils | the  various | assisted pupils lead pencils,
identify notes and non-toxic
various coins coloured
Ghanaian crayons and
currency notes pencils,
and coins SCissors
Week Eight | Drawing Pupils drew | Class teacher and | A4 plain | Lasted 120
activities to | and cut | researcher drawing paper, | minutes
help pupils | objects and | assisted and | lead  pencils,
identify used it in | supervised non-toxic
various buying and coloured
Ghanaian selling crayons  and
currency notes | activities pencils,
and coins scissors
Week Nine None Pupils took a | Researcher Math concept | Lasted 45
posttest conducted and | posttest minutes
marked posttest

Source: Fieldwork, 2012

4.8.1 Description of the Interventions

The main objective of the study was to increase pupil performance in mathematics

through drawing activities. Various drawing activities were used alongside with various

teaching methods. These methods included discussing the use of problem questions,

manipu latiun’g?tnuis and Wﬁllsfm art, and identifying drawing relationships between

mathematics and

__..--"-'-'.-'_

They were very enthusiast ic about the whole project.
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art. The pupils drew images and coloured them on the drawing sheets.




The researcher began by consulting the class teachers to get an idea about the
general performance of the two classes and to find out the mathematics concepts to be
taught for the term. These concepts were in the Class 2 mathematics text books. The
researcher organized and supplied the materials needed for the intervention lessons. The
teachers were contacted and informed of the intervention and when it would commence.
The teachers were encouraged to participate in the entire process. Nine weeks were used
for the class 2A intervention activities. Furthermore, activities from weeks two to eight,
and the Pictorial Likert scale activity in week nine were done for the experimental group
only. Both the control group and experimental group learned the same mathematical
concepts.

Week One: Pre-test (See Appendix B) was taken by both the experimental and
control groups to get an idea of any prior knowledge of maths, how much they
understood the concepts and their performance based on the standard test from Oforikrom
sub-metro. The pre-test lasted 20 minutes for each of the group. The number of pupils
who wrote the test was 28 pupils for the experimental group and 25 pupils of the control
group. The test was marked and recorded by researcher.

Week.Twu: During this week, the concept that was taught was division. The pupils
were given the materials to be used for the activities: drawing sheets, pencils, and non-
toxic crayons. The teacher introduced the concept and questions were posed to initiate the
drawing. In illustrating 30+2, the pupils were asked to draw themselves and a best friend
(See Plate 4.1). They were then asked to draw 30 fruits of their choice and share them

e /___.'-—"'_'___-_'_ '
equally with their friends (See Plate 4.2). After the drawings, the pupils were asked to

——ount the number of fruits each person had. During the three days of teaching this
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concept, pupil attendance was 29 for the first day, 26 for the second day and 26 for the
third day. The second and third days were rainy days and according to the teacher, she
was surprised by the attendance because when it rains, attendance usually drops to an
average of 15 pupils. The reason for the high turn up is likely to have been the pupils
show of enthusiasm with the intervention activity. The teacher also commented that she

had realized that the pupils understood the concept at the end of the week. Plates 4.1 and

4.2 show the drawing activity done for 30-+2.

Plate 4.1: Pupils drawing themselves and their friends

Source: Fleldwork, 2012

—_— _’_'____...-—'-'__'-_-_
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Plate 4.2: Pupils drawing fruits to share among their friends

Source: Fleldwork, 2012

Weeks Three and Four: The concepts of fractions with halves and quarters were
taught during weeks three and four The class teacher presented the concepts and
thereafter the pupils were told 1o get thewr drawing mater als ready. The pupils were asked
to identify geometric shapes from their environment and draw them, and to also to draw
different geometric shapes from a particular geometr shape. For example, the pupils
were able to identify rectangle and after dividing 1t, they came out with triangle (Refer to
Plate 4.3). Additionally, the pupils were asked to draw any object of their choice, and
then divide it Into two u:qtu!_ halves and draw the haill part For quarters, cach pupil drew

—

a circle and divided it into four equal parts 10 show the fourths and quarters (refer to Plate

—
4 4). They were also asked to draw quarters Ol other objects. Attendance for the six days



was 28, 33, 25, 29, 30, and 33 for these lessons. The second and sixth days recorded the
highest attendance (33) because some truant pupils heard about the activities and came 1o
school. At the end of the third and fourth weeks, the teacher indicated that the very shy
ones were participating in class activities and the below average pupils have improved in

their class exercise performance. Plates 4.3 and 4.4 show drawing activities involving

geometric shapes.

Plate 4.3: i’upils drawing rectangles and dividing them into two halves to get

triangles

Source: Fleldwork, 2012



Plate 4.4: Pupils drawing circles and dividing them into four equal parts to show

quarters

Source: Fieldwork, 2012

Weeks Five and Six: The concept of time was discussed in weeks five and six.
The pupils were given their drawing materials and the class teacher presented the topic
for the day. The researcher then asked the pupils to draw a clock of their choice and
indicate the times (see plate 4.5). Moreover, (0 show time differences, drawing
competition ':rvas. organized in the class. Two pupils were called to the board to draw one
sibling (see plate 4.6). The start time of this activity was recorded, and both pupils started
at the same time. The pupils were then allowed enough time to complete the drawing.
Each completion time was then recorded. In order to show the time difference spent by
the two pupils, each completion time was then subtracted from the start time to know the

S i :
length of time each pupil used. The time used by the first pupil was then subtracted from

—the-time used by the second pupil to show the time difference between the two pupils.



The whole class participated in this and they were excited to the extent that they did not

want the class to end. The attendance for the six days was 31, 33, 28, 30, 28, and 33.

Plate 4.5: Pupils drawing clocks of their choice and indicating the times

Source: Fleldwork, 2012

—
Plate 4.6: Pupils drawing siblings on the board

Source: Fieldwork, 2012



Weeks Seven and Eight: These weeks dealt with the concepts of money, buying
and selling. The class teacher introduced the concepts, and the pupils were given their
drawing materials. The pupils were then asked to draw the various notes and coins of the
Ghana cedi. This activity was supervised by the class teacher and the researcher. During
the eighth week, buying and selling activities were organized in the class. The pupils
were asked to draw and cut an object they wished to sell (refer to plate 4.7) and they were
also to come out with their own prices. Group shops were organized and pupils from
different groups bought items from different shops (refer to plate 4.8). The class teacher
and the researcher assisted to help the pupils grasp the concepts of giving change for
money paid. If a change for a transaction became difficult for a group, the whole class is
asked to come out with the correct change. Class participation was 100%, and that
promoted the pupils’ interaction and socializing. At the end of the eighth week, the
teacher said that the activities were so exciting and that she hoped to continue with them.

The attendance for the six days was 30, 33, 32, 32, 30, and 32.
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Plate 4.7: Pupils drawing and cutting objects they wish to sell

Source: Fieldwork, 2012

Plate 4.8: Pupils selling their objects in group shops

Source: Fieldwork, 2012



Week Nine: A post-test (see Appendix C) was organized for the experimental
group (see plate 4.10) and the control group (see plate 4.9). The experimental group was
given extra sheets to demonstrate their answers through drawings whereas the control
group answered the questions the usual non-activity way as the teachers did with them.
The experimental group’s post-test lasted an hour and that of the control group lasted for
30 minutes. A Likert scale of two smiley faces: a happy face and a sad face were used to
find out how the experimental group felt about the intervention. All the pupils chose a

happy face, and that showed a high level of excitement with the activities. The pupils

asked whether the activities would be repeated during the following term.

Plate 4.9: Post-test for the Control Group

Source: Fieldwnri:;'iﬂlz_ _



Plate 4.10: Post-test for the Experimental Group

Source: Fieldwark, 2012

The intervention activities support the idea that when drawings are integrated into
mathematics teaching and learning, pupils’ interest in mathematics becomes greater
(Ingram & Riedel, 2003; Andrea, Nancy & Welch, 1995). Moreover, the outcome of the
drawing intervention activities confirms Goldberg’s (1997) conclusion that the arts
provide a stage for building self-esteem. encourage collaboration and intergroup
harmony, expand expressive outlets, and provide a range of learning styles available to
children. Also, the intervention results support the claim that arts integration supports the
development of students’ motivations and interests (Melo, 2004; Eisner, 2004).
Additionally, the submission by Potter (2007) and Adu-Agyem, Enti & Peligah (2009)

that the arts offer essential opportunities for creative expression, problem solving and

_--'-"-'_.-'_-

social development are confirmed by the intervention activities.



4.9 Achievement test results for the Control Group and the Experimental Group
The detailed comparisons of the achievement test results (pre-test and post-test) for the
control group and experimental group are presented in this section.

4.9.1 Pre-test of Control Group and Experimental Group

Control Group

4%

| Marks (%)
m 0-20
m21-40

m 41-60
m61-80

m 81-100

Figure 4.1: Pre-test results for Control Group

Source; Fieldwork, 2012

Experimental Group

4%

®m Marks (%)
= 0-20

= 21-40

™ 41-60

W 61-80

» 81-100

——Figure 4.2: Pre-test results for Experimental Group

Source: Fieldwork, 2012



Figure 4.1 and Figure 4.2 show the results of the pre-test conducted for the control
and ' experimental groups respectively in mathematics before the introduction of the

drawing intervention to the experimental group.

4.9.2 Comparison of Pre-test between Control Group and Experimental Group

20
B Control Group

[
i

Experimental Group

pupils Within Mark Range (%)
l—l
o

un

o

0-20 21-40 41-60 61-80 81-100
Mark Range (%)

Figure 4.3: Pre-test results of Control Group and Experimental Group

Source: Fieldwork, 2012

[t is seen here that except for 0%-20% range where four pupils in both groups
showed same performance, those in the exper imental group were fairly distributed across
the mark range but fewer pupils scored between 81%-100%. In the control group

however, there was an exponential increase in pupil performance up to the 61%-80%

-

range butmlilainéd'the same for-the-61%-80% and 81%-100% mark ranges.



4.9.3 Comparison of Post-test between Control Group and Experimental Group
The-comparison between the post-test results of both the control and experimental groups
is presented in Figure 4.4. During the post-test, no drawing intervention was introduced

for the control group but for the experimental group there was a drawing intervention.
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Figure 4.4: Post-test results of Control Group and Experimental Group

Source: Fleldwork, 2012

It is seen here that more than one half 56% of the experimental group scored 81-
100% as against 33% the control group. The significance of this result is that the drawing
intervention, actually improved the mathematics performance of the experimental group
over the performance of the control group which had no drawing intervention during the
post-test. This confirms Ingram & Riedel’s (2003) conclusion that pupils’3 mathematical

performance improves after the integration of arts into mathematics teaching.
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4.9.4 Comparison of Class Work between Control Group and Experimental Group
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Figure 4.5: Class Work results of Control Group and Experimental Group

Source: Fieldwork, 2012

Figure 4.5 presents a comparison of the mathematics class work performance of the
control group and the experimental group during the replicated study done by the class
teacher of the experimental group. It is seen that the number of pupils who scored within
the 41-60% mark range were at par for both the control and experimental groups.
However, the experimental group outperformed the control group in the 81-100% mark
range. The fact that the gap between the two groups is not wide in the 21-40% mark
range while the control group outperformed the experimental group in the 61-80% mark
range confirms the findings of Fioranelli (2001) and Attwell (1998) which indicates that
the integ!'aha_tdidﬁg of the artsin,fn_*li_____thematics teaching do not significantly improve students’

mathematical performance. This contradicts Ingram & Riedel’s (2003) conclusion that

e —————
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pupils’ mathematical performance improves after the integration of arts into mathematics

teaching.

4.9.5 Comparison of Pre-test and Post-test for Control Group
The comparison between the pre-test and post-test for the control group is presented in

figure 4.6. During the pre-test and post-test, no drawing intervention was introduced for

the control group.
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Figure 4.6: Pre-test and Post-test results for Control Group

Source: Fieldwork, 2012

It is seen from Fig 4-6 that the pupils were fairly distributed across all the mark
ranges during the pre-test except for the 0-20% mark range which had 4% of the pupils
scoring within that mark range. However, except for the 0-20% and 81-100% mark
ranges whichrione of the pupils attained; the pupils also were fairly distributed across the

— g

various mark ranges during the post-test. Since no drawing intervention was introduced,

—the control group’s performance was not sustained or improved, rather their performance
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declined. This suggests that if a drawing intervention was introduced, their mathematical

performance could have improved (Eisner & Ecker, 1990; Gunn, 1998).

4.9.6 Comparison of Pre-test and Post-test for Experimental Group
Figure 4.7 presents the comparison between the pre-test and post-test of mathematics for

the experimental group. During the post-test, a drawing intervention was introduced.
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Figure 4.7: Pre-test and Post-test results for Experimental Group

Source: Fleldwork, 2012

It can be observed that except for the 0-20% mark range where four percent of the
pupils scored, the rest of the pupils were fairly distributed across the various mark ranges
during the pre-test. However, more than half of the pupils scored within the 81-100%
mark range during the post-test. This reflects the findings of Andrea, Nancy & Welch

(1995) that students’ mathematics performance improves after being given lessons in the

L
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4.9.7 Correlation Analysis of Pre-test and Post-test for Experimental Group

The relationship between the use of drawings in Mathematics teaching (as measured by
the Pre and Post-test marks for experimental group) and pupils® academic performance
(as measured by the Pre and Post-test marks) was investigated using Spearman’s rho

correlation ‘coefficient (which is a non- parametric alternative to the Pearson product

moment correlation with more relaxed assumptions).

Table 4.3 Comparing Pre-test and Post-test for Experimental Group Using

Correlation Analysis

ﬂ
Pre and Post- I
test for
Experimental |Pre and Post-
Group test marks
| Pre aljd Post-test for Correlation Coefficient _ 1.000 .5335‘
Experimental Group Sig. (2-tailed) | .Dt‘rﬁr
! : N 95 55
Pre and Post-test marks Correlation Coefficient 533" 1.000
| Sig. (2-tailed) .000 .
N 55 55
B e — —= — # = == e
Source: Fieldwork, 2012 * Correlation is significant at the 0.01

level (2-tailed).

There was a strong, positive correlation between the two variables [r= .533, n=55,
p<.0000] with increasing use of drawings in Mathematics teaching associated with

improvement in pupils’ performance in Mathematics test (Potter, 2007; Adu-Agyem, Enti

& Peligah, 2009).

91



4.9.8 Relationships between the Pre-test and Post-test of the Control Group and

Experimental Group Using Descriptive Statistics

Table 4.4: Pre-test and Post-test of Control Group and Experimental Group Using

Descriptive Statistics

Pre-test

Experimental Experimental | Pre-test Control | Post-test Control
Group Group Group
57.4643 82.9630] - 65.840 _
23.50B05 18.56689 23.55080 134

15.00 20.00}| 15.00
10'0.UDL 100.00 100.00

Source: Fieldwork, 2012

Table 4.4 presents the mean marks, standard deviations, minimum and maximum
marks for the pre-test and post-test for the experimental and control groups. When
performing statistical analysis on a set of data, the mean, standard deviation, minimum
and maximum values are very essential to calculate. The mean estimates the average
mark or where the middle of a set of data is. It is useful when creating groups to organize
larger sets of data. The standard deviation is the average distance between the actual data
and the mean. Also, the minimum and maximum values give the lowest and highest

values in a set of data (MacMillan, Preston, Wolfe & Yu, 2007).

There was an increase in the mean value of the post-test (82.96) for the
experimental group over the mean value of the pre-test (57.46) and this shows how

effective the drawing intervention was in improving the pupils mathematics performance

(Welch :Lai, 1995; lngra’m.&-kieéel: 2003).
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4.10 Main Findings

In line with the objectives of investigating how the integration of drawings into

mathematics teaching and learning can improve pupils’ mathematics performance in the

selected school, the following outcomes were achieved.

4.10.1 Objective One: Methods of Teaching and Learning of Mathematics at Ayigya

M/A Primary School A

With respect to how teaching and learning of mathematics is done at Ayigya M/A
Primary School A, the study found that the teachers only use the standard textbook to
guide their teaching without considering the individual abilities of the pupils. Although
the maths syllabus encourages classroom teachers to use examples and illustrations found
outside the standard textbook if pupils find it difficult to grasp the mathematics concepts
that are taught, the study showed that textbook examples were used repeatedly by the

teachers even where the pupils had difficulties.

It was also found that maths lessons, the teachers seldom integrate practical
activities to explain the various mathematics concepts. Time constraint was cited as a
cause of this. Low pupil participation in the lessons was also observed in mathematics
lessons because the pupils did not understand the mathematics concepts that were taught

by the teachers. This made it easy for them to listen without participation.

It was also evident from the observation that the teachers did not factor in the fact

that the pupils in their classrooms had different levels of learning abilities and learning
N "‘_’_’_’A—'—"'_'__-_-_

styles as the theory of Multiple Intelligences suggests. Knowing that Ghanaian

lassrooms consist of pupils with mixed ability (Opoku-Asare, 2000; CRDD, 2007)
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makes it necessary for the teachers to adapt their teaching methods so that they can reach

all their pupils in all their lessons.

4.10.2 Objective Two: Drawing Interventions to improve Pupils Mathematics

Performance

The study showed that the intervention really brought a lot of positive effects in the
school. Among the many benefits of the intervention were increase in class attendance of
the pupils and a show of greater interest in matﬁematics. The drawing exercises built the
self-esteem of the pupils, encouraged collaboration among them, and built their
intergroup harmony. Furthermore, the intervention provided a means for the pupils to
exhibit a range of learning styles; it enhanced the pupils’ problem solving abilities as the
activities offered opportunity for the pupils to express themselves creatively.
Additionally, the art activities served as a motivation for the class teacher as she saw her
pupils perform so well in the intervention lessons. This shows that if teachers give a little
more time for lessons and tests that incorporate drawing activities, they could help

improve their pupils” performance in mathematics.

4.10.3 Objective Three: Mathematics Performance of Pupils before and after the

Intervention

With respect to the performance of the pupils before and after the intervention

activities, because the control group did not receive any intervention, its mathematics

performance declined below that of the experimental group with respect to the post-test.
= ’-F..’_-—l-'-—_-_._

S

On the other hand the experimental group which received the intervention had its

mathematics performance increase in the post-test. The correlation analysis showed a
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strong improvement in the experimental group’s mathematics performance after the
introduction of the drawing activities in the maths lessons. This suggests that the
integration of drawing intervention in mathematics teaching and learning can improve
pupils’ performance in mathematics, increase class participation and school attendance,
build pupils’ confidence, enhance their problem solving skills, offer pupils the
opportunity to express themselves creatively, heighten pupils interest in mathematics and

afford pupils a broader range of learning styles to boost their class performance.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

The integration of drawing activities into mathematics teaching can improve the
mathematics performance of Primary School pupils as this research work has shown.
This chapter considers the summary, conclusions and recommendations of the main

findings of this study.

5.2 Summary

_  This study aimed at developing an intervention by the use of drawing to improve
the mathematical performance of pupils at Ayigya M/A Primary School A. this involved
examining teaching and learning of mathematics is done in the primary school. A pre-
test was administered to attain a prior knowledge of the performance of pupils as well as
their understanding of mathematical concepts.

The intervention took the form of drawing activities that were incorporated in the
mathematics lessons taught by one class teacher in the sampled school. This research was
conducted to test Thomas & Switzer’s (2001) model of teaching and learning of
mathematics in the selected school to ascertain its impact on mathematics ability of eight
to nine year old pupils. It was evident that in developing syllabi for various subjects the
theory of multiple intelligence and learning should be seriously considered because the
poorest pe_[féﬁ;er-in a cl;iss/g]_ighl_haue one or two of the intelligences and when this is

capitalized upon would made him a better student.

—-n---'-.--._
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The observations and interviews showed that the teachers in the sampled primary
school only use the standard textbooks when teaching without considering the different
learning abilities of the pupils. The teachers also incorporate practical activities in their
lessons to help them to explain mathematical concepts to their pupils. For this reason the
pupils’ participation in class discussions was very low.

In order to measure improvement in performance, pre-test, post-test and class
exercises of the two groups were compared. The comparison of pre- and post-test results
revealed a significant improvement in mathematics performance for the experimental
group. It was found that pupils’ interest in mathematics learning was heightened
Lhroughnut the drawing intervention period. It also made them confident and improved
-their problem-solving skills. The introduction of the intervention also eliminated the
boredom of monotonous teaching using the textbook by catering for different learning
styles, hence pupils were motivated. Furthermore, the class teacher was inspired seeing
her pupils understand mathematical concepts easily. Moreover, the study revealed that if
teachers give pupils a little more time for lessons and examinations, drawing activities

can help improve pupils’ performance in mathematics.

5.3 Conclusions
Even though this research was done on a much smaller scale using two classrooms
in one school, it can justifiably be concluded that an art integrated curricula such as was

used in this ease, which involved the use of drawing activities to explain mathematical
— e F’__’_-A-'-'_—___.ﬁ_

concepts, can generally improve the mathematical performance of seven to eight year old

—pupils as well as make the studying of mathematics fun and interesting. It can also be said
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that by giving extra time and factoring the concept of multiple intelligences in lessons
plans and teaching activities, teachers can help the pupils who perform averagely or
below average to better their performance in mathematics, and invariably, in other
subjects.

With respect to how teaching and learning of mathematics is done at Ayigya M/A
Primary School A, it can be concluded that teachers only use the standard textbook in
teaching without considering the individual abilities of the pupils in their teaching
approach so that all the pupils will understand the concepts taught.

Moreover, in the area of how drawing intervention will improve the pupils’
inathematics performance, it can be concluded that the intervention activities enhanced
the pupils’ problem solving abilities. It also afforded the pupils opportunity to express
themselves creatively, build their self-esteem, encourage collaboration among them and
build their intergroup harmony. In the aspect of the mathematics performance of pupils
before and after the intervention, it can be concluded that the experimental group
mathematics performance improved after the post-test whereas that of the control group
which did not receive any drawing intervention had its mathematics performance decline.

Agair;, it was observed that about 70% of the pupils in the classes live with
relatives and guardians who pay little or no attention to the educational needs of their
wards. It is possible that this might have negative effect on learning. The study could not

cover this issue, so other researchers might want o research that aspect of schooling for

young children.
e "‘______---'-___'_ i

Another issue not covered by this research was that the “Zongo” community

—frequently attacks teachers and always encroaches on the school park for their games
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even while school is in session. Further research could be done to find out how this can

affect teachers’ willingness to stay in the school to help the pupils achieve academically

and socially.

5.4 Recommendations

The following recommendations can help resolve the issue of low performance in

mathematics for primary school pupils.

1. To better integrate drawings into mathematics teaching and learning, mathematics
teachers should acquaint themselves with the model of mathematics teaching
which involves the introduction of mathematics concepts; presentation of scenario
to initiate basic drawing activities (including use of matchstick drawings);
manipulation of drawing tools and materials; and ensuring that the pupils draw;
would enable them help their pupils to understand mathematics concepts and
improve in mathematics performance. Although school supplies may not include
art materials, they can use chalk, the chalkboard, pebbles, sticks and other objects

to initiate such activities.

2. Teachers of arts should collabﬁrate with mathematics teachers to align
mathematics concepts to art in order to explain basic and complex concepts to the
understanding of primary school pupils as well as to make mathematics learning
enjoyable and stress free. Unfortunately, Creative Arts do not have specialist

T "f-.—-—-_'_ - -
teachers to engage the other teachers. Therefore the Ghana Education Service

- (GES) should orient the primary school teachers for art teaching so this can

happen.



3. The District Inspectors of Education should focus on the quality of exercises and

topics rather than on the number of exercises and topics covered in the term.

4, The District Inspectors of Education should sensitize teachers of mathematics to

consider the different learning abilities of pupils when preparing lesson notes and

lesson plans.

5. The Ministry of Education (MOE) and the Curriculum Research and
Development Division of the Ghana Education Service could incorporate more
drawing activities in the mathematics syllabus when reviewing syllabus in order

for Ghanaian Schools to benefit more from what art contributes to education.

6. The Ministry of Education (MOE) and the Ghana Education Service could
allocate more time to the study of mathematics when reviewing the mathematics

syllabus so that more practical activities could be done during teaching.

7. Heads of Primary Schools should monitor their mathematics teachers to ensure
that they teach well. They should also design programmes that could be used for
constant evaluation of teachers’ performance in order to identify teachers who do
not perform their duties well. Teachers who fail to perform well should be given
extra training to better their teaching skills, and those who teach well should be

commended and awarded.

8. Art TEéchﬂrs Associations, Policy makers, Non-Governmental Organizations and
——r ,.:-""'-—-—-_-_._ :

stakeholders should organize seminars in art education for teachers in order 10

create awareness about what art education promises.
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APPENDICES
Appendix A

Letter to Ayigya M/A Primary School

DEPARTMENT OF GENERAL ART STUDIES

FACULTY OF ART. COLLEGE OF ART & SOCIAL SCIENCES
KWAME NKRUMAH UNIVERSITY ()F SCIENUE & TECHNOL(YGY

Tel: (233) 03220-62261 P.O. Box 50
Fax (233) 03220-60137/62217 University Post Office
Kumasi — Ghana
West Africa
E-mail:
headgenemian. cassi@bknust.edu gh
Qur Ref: GAS/S/3 Date: 15" Nov. 2011
The Headmaster

Ayigya M/A Primary School
Ayigya-Kumasi

Dear Sir,

MPhil ART EDUCATION RESEARCH WORK OF A STUDENT -
MISS EVELYN LOVELANCE ARHIN

Miss Evelyn Lovelance Arhin is an MPhil Art Education student in the above Department of
KNUST. Her student ID Number is 20137203. She is conducting research on “Enhancing Pupil

learning in Mathematics through the Integration of Vigsual Art” and would need to base the
research on your school.

Lwould be very grateful if you could grant her permission and also assist her to collect the data
she requires to complete her thesis.

Thank you very much for your heip. o

Sincerely yours, - - e
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Appendix B

Pre-text for Class two Pupils

AYIGYA M/A PRIMARY SCHOOL

PRE-STANDARD TEST

SUBJECT: MATHEMATICS CLASS: 2
TIME:20MINS

ANSWER ALL THE FOLLOWING QUESTIONS

Write all the following as tens and ones

1. 89=- | tens+D ones
2. 99=. tens +‘ ones

3. Use these numbers. Write > or < between them.

e 26 72

° 69‘ 48
e 59 84

4, 14— 10= } a)4  b)10 c)l4
5. 13-8=D a)8 b)10 c)18

6 12+6= a)18 b)6 c)16

7. 18%2=- | _a)18 B)16 020

o202 al0 b)22 ¢)18 .
a)10 b)15 ¢)20 d)25
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10. How many halves are there in 6 oranges? a)6 b)9 ¢)15 d)12
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Appendix C
Post-test for Class two Pupils

AYIGYA M/A PRIMARY SCHOOL

POST-STANDARD TEST

SUBJECT: MATHEMATICS CLASS: 2
TIME:20MINS

ANSWER ALL THE FOLLOWING QUESTIONS

Write all the following as tens and ones

1. 55= D tens +D ones
2. 24= tens +\ ones

4,16 —-8= ‘
5 ]4+6=D 030 2F D

3 20= 10 =

W

7. How many halves are there in 8 oranges?
8. How many halves are there in 10 apples?
9, How quarters are there in 4 coconuts?

10. How many quarters are there in 6 mangoes?

11. Shew on your clogk-surface half past 2

12. Show on your clock surface quarter past 2
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Appendix D

Pictorial Likert Scale
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Appendix E
Interview Guide

Interview will be conducted informally, using the following points as guide.
STUDENTS

History and background of the school

. Background of students
. Number of students on roll

. Average class size

2
3
4
S,
6
7
8

Truancy rate

. Incentives and motivations for students

. The ethnic make-up of the students

. The make-up of the surrounding community and its eflect on the school
9.

Number of schools around

STAFF

1.
2. Number of support staff

3

4

§. Number of males and female teachers
6.

Number of teachers and their qualifications

. Average years of experience in the teaching profession

The ethnic make-up of staff

Teacher parent relationship

TEACHING AND LEARNING OF MATHEMATICS

l.
2.
3.

Teachers’ knowledge on integrated art curriculum.
Teachers' knowledge on multiple intelligences and how they are measured.

Teachers' knowledge on the use of practical activities to explain mathematics

concepts. B i
Teachers’ observation after the drawing intervent jon.

Pupils’ attitude toward the drawing intervention.
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Appendix F

Observational Guide

Indicators Researcher’s Comments

. Learning methods used by class

teacher.

. The use of practical activities to

bring understanding.

. Frequency of practical activities

use in teaching.

. Pupils’ participation in lessons.

~ Teachers’ consideration of

multiple intelligences during

teaching and learning.
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Appendix G

Primary 2 Mathematics Syllabus Structure

UNIT SPECIFIC CONTENTS TEACHING AND | EVALUATIO
OBJECTIVES LEARNING N
ACTIVITIES
The pupil will Let pupils:
be able to:
Unit 2.1 2.1.1  Assign | Numbers 0-100 | Guide pupils to make Use objects to
Numbers | numbers to | Structured Base | groups of tens and | make groups of
and groups of | Ten Materials | ones. . using the | tens and ones
Numerals | objects up to following objects: for given
0-100 100 objects. - Bundles of ten | numbers.
sticks/straws
and loose ones
- DBags,
= seeds(beans,
maize, palm
kernel,
flamboyant
etc) and loose
ones
Unit22 |2.2.1 Discover | Sums 0-18 | Guide pupils to join | Add two
Addition | that the order (order of | groups of objects and | numbers,
(0-18) of the addends | addends) relate it to addition of | summing up to
does not numbers. 18.
change the
sum. Guide pupils to make | Solve word
2:2.2 Write | Word problems | addition ~ sentences problems
addition (Sum 0-18) from word problems | involying
sentences from and solve. addition  with
word problems sum up to 18.
and solve them.
Unit2.3 | 2.3.1 Write Subtraction as | Let pupils revise Write
Subtractio | subtraction comparison of | subtraction as subtraction
n sentences with | two groups of separation of objects | sentences for
(0-18) none of the objects. from group(s). two story
numbers problems and
(greaterthan 18. | find the
~—12.3.2 Compféte | Subtraction Guide pupils to write | answers.
subtraction sentences subtraction sentences
e sentences with to show how many | Find the
none of the more or how many | difference of
numbers less objects there are | pairs of
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greater than 18. in a group. numbers 0-18
. mentally.
Unit2.4 |24.1 Assign | Numbers  0- | Guide pupils to assign | Write the
Number numbers to | 1000. structured groups of | number that
and groups of objects to  given | represents the
Numerals | objects up to numbers. E.g. 2 flats, | objects ina
(0-1000) | groups of 1000 4 longs and 5 cubes is | given group of
objects. 2 hundred and forty- | structured
five or 245. materials.
Unit 2.5 2.5.1 Compare | Comparing Take pupils to a |Identify objects
Measure | lengths and | lengths and | textiles shop and let | whose lengths
ment of | heights of | heights with a | the storekeeper | or heights are
length, objects with a | meter stick. measure 3 or 4 meters | longer or
capacity | meter rule. of cloth for pupils to | shorter than a
and observe the use of the | meter rule.
weight. meter rule or invite
the shopkeeper to
come and
8 demonstrate it in the
classroom.
Unit 2.6 126.1 Find the | Adding three or | Guide pupils to use Find the sum of
Addition | sum of three or | four 1-digit | the number line to | three or four 1-
(Sums O- | four 1-digit | numbers. add three or four 1- | digit numbers.
100) numbers. digit numbers.
2.6.3 Find the | Sum of three 2- Add three 2-
sum of three 2- | digit numbers | Guide pupils to add | digit numbers
digit numbers. | (no three 2-digit numerals | (no
regrouping). using structured base | regrouping).
ten materials In
expanded form.
Unit2.7 | 2.7.1 Perform | Subtraction of | Guide pupils  to | Solve problems
Subtractio | subtraction 2-digit numbers | perform subtraction | using the
n operations using the | of 2-digit numbers | expanded and
(Number | involving  2- expanded form | using the expanded | short forms
less than | digit numbers |and the short and short forms with | with
100). using the | forms with | renaming. renaming/regro
expanded and | renaming/regro uping.
short forms | uping.
with
-Tenaming/regro
—T uping. e e
Unit 2.8 2.8.1 One half Give examples of one | Identify ~ one-
Fraction | Recognize half whole objects in | half of a whole
R ARl of a whole everyday life. object.
object. E.g. - A loaf of bread.
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- An orange.

Unit29 |2.9.1 Use | Measuring time | Guide the pupils to | Find the time
Measure | arbitrary units | using arbitrary | find the time it takes |an event or
ment of | to measure time | time measures. |to complete an event | activity  takes
Time and | taken to or activity using | using arbitrary
Money. complete arbitrary time | time measures-
simple events. measures. E.g. | hand claps,
number of hand claps | steps, jumps,
it takes to sing a song. | etc.
2.9.4 Identify | Money
currency in Guide  pupils to | Tell the values
circulation up identify the coins and | of given coins
to GHC50. currency notes in|and  currency
circulation up to|notes up 1o
GH(@S0 and record | GHCS0.
them  using  the
- symbol GHC.
Unit 2.10 | 2.10.1 Add | Addition of 3- | TLMs: Abacus color- | Add 2-or 3-
Addition | numbers which | digit numbers. | coded and counters. digit numbers
(Sum 0- | sumup to 999. Expanded form | Guide pupils to revise | using the
999) of a numerical | the values of each | expanded and
as  hundreds, | digit in a 3-digit | short forms.
tens and ones. | numeral.
Unit 2.11 | 2.11.1 Subtract | Subtraction of | Guide pupils to use | Subtract 2 or 3-
Subtractio | a 2-digit | 3-digit proportional digit numbers
n of | number from a | numbers. structured materials to | using the
numbers | 3-digit number. subtract 2-or 3-digit | expanded
less than numbers from a 3- | and/or the short
1000. digit number. E.g. | forms.
multi-base blocks,
sticks or  seeds:
Grouped in hundreds,
tens and ones. ie
Structured base ten
materials.
Unit 2.12 | 2.12.1 Write a | Multiplication Guide pupils to make | Match
Multiplica | multiplication | sentences for | groups of two objects multiplication
tion -séntence for | array of |and find the total | sentences with
—+groups of twe-—TTbjects. number of objects in | pictures of
each case. array of
objects.
=SS
2.12.2  Build Guide pupils to make
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the Two Times | groups of two from 1 | Complete
multiplication | Table group, 2 groups, 3 | multiplication
table for 2 up to groups up to 9 groups | sentences up to
the product 18. of two and count to | product 18.
find the number of
objects in various
groups.
Unit 2.13 | 2.13.1 Illustrate | Division as | Guide pupils to | Solve problems
Division | division as | sharing perform activities to | involving
sharing represent division as | sharing.
sharing.
2.13.2 Illustrate | Division as Solve problems
division as | sharing Guide pupils to form | involving
making equal groups of equal size. | grouping.
groups.
2.13.3 Convert | Division as Solve problems
- a division | missing factor | There are four groups | involving
sentence to a |in of three from 12, | solving.
multiplication | multiplication | therefore 12+3=4
sentence sentence.
involving a
missing factor.,
Unit 2.14 |2.14.1 Collect | Collecting data | Guide pupils to find | Find the
Collecting | data by | by counting. the number of objects | number of
and counting or pupils satisfying a | pupils/items
Handling | different given  criteria  or | satisfying a
Data. objects  with description. E.g. | given
specific Pupils born on each | description.
1 attributes or day of the week.
characteristics.
Simple Block
Graphs Guide pupils to draw | Draw
2.14.3 boxes to represent | appropriate
Represent data data boxes to
as simple block collected/recorded. represent data
graphs. recorded/collec
= ted.
Unit 2.15—12.15.1 Identify | Common Plane | Guide pupils to sort [ Name  some
Shape and | common plane | Shapes. cut-out shapes; | common plane
Space. shapes. identify and name | shapes.
A common plane
shapes.
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2.15.3 Identify

plane  shapes
with  straight
sides.

2.15.4 Identify
plane shapes by
their name and
the number of
sides.

Sides of plane
shapes.

Naming Plane
Shapes.

- Rectangles
squares,

triangles
and
circles;
trace
around
cut-out
shapes.

Guide pupils to
identify  rectangles
and squares as having
four straight sides,
Guide pupils to
identify a triangle as
having three straight
sides;

Guide pupils to make
plane shapes with
straight sides on a nail
board (geo-board).
Guide pupils to name

and identify plane
shapes by their
number of sides:
squares, rectangles,

triangles and circles.

Identify the
number of sides
of a given
plane shapes.

Draw a
triangle, a
rectangle, or a
square.

Name
shapes.

plane

Source: CRDD, 2007
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