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ABSTRACT

The study sought to investigate the knowledge and practice of differentiated
instruction by primary school teachers in the Mampong municipality of Ghana. The
study employed a sequential explanatory design within the mixed method approach.
The study employed stratified sampling technique to select a sample of 135 primary
school teachers from Mampong municipality of Ghana for the quantitative study and
from which 9 teachers were selected for the qualitative study. The researcher used
questionnaire to collect the quantitative data whiles the qualitative data were collected
using observational schedules and semi-structured interviews. The study used
descriptive statistics involving frequency, percentages, mean and standard deviation
to analyze responses from the questionnaire with the help of Statistical Package for
the Social Sciences. The qualitative data on the other hand were analysed using
thematic approach. The findings of the study revealed that most of the participants
were knowledgeable of differentiated instruction in spite of the fact that there was
little evidence of the practice the concept and most participants scarcely teach to
address individual differences during instructional hours. The findings also revealed
that time, class size and lack of logistics made the implementation of differentiated
instruction difficult. The study recommends that teacher educators tune the
curriculum to encourage teacher trainees to practice differentiated instruction. The
study also recommends frequent organisation of professional development courses
related to differentiated instruction by the Ghana Education Service and headteachers
to equip teachers with the necessary skills to differentiate instruction and also make it
possible for at least two trained teachers to be in each classroom to reduce the
workload on teachers. The study suggests that further studies might be conducted to
investigate the practice of differentiated instruction, using the pupils as participants
instead of the teachers.

xiil
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CHAPTER ONE
INTRODUCTION

1.0 Overview

The first chapter of this study will give an introduction to the study. It will include the
background to the study, statement of the problem, purpose of the study, objectives of
the study, research questions, significance of the study, delimitation, limitations and

organisation of the study.

1.1 Background to the Study

In every classroom, learners differ in their learning styles, readiness and interests.
Some of these differences could be seen when learners are asked to recall certain
concepts that have been taught over a period of time. Some differences will be more
about learning style and preferences. For example, whether the student learns better
through auditory, visual, or kinesthetic approaches. Teachers can cater for these
diversities to improve each child‘s learning by using adaptive teaching where the
teacher arranges environmental conditions to fit individual differences and

weaknesses.

These differences in the classroom call for educators to provide quality education that
will seek to cater for all these differences of pupils in respect to learning. Quality
education calls on teachers to understand and plan wisely for five key classroom
elements: learning environment, curriculum, assessment, instruction, and classroom
leadership/management (Tomlinson, Moon & Imbeau 2015). It also calls on teachers
to understand the interdependence of those elements in supporting success for each
student. Weakness in any of these elements diminishes the effectiveness of all of the

others (Tomlinson, Moon & Imbeau 2015). This and other factors have led to many
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researchers like Brimijoin, Marquissee and Tomlinson (2003) to prescribe
differentiated instruction as the best pedagogical practice to make instruction
accessible to all learners regardless of their differences. They further suggested

that,learning tasks must be adjusted to each student‘s appropriate learning zone.

Ryan and Cooper (2007) support this with the notion that, when individuals are
viewed differently and are given the appropriate response in the classroom with

supportive learning environments, their academic success improves.

Tomlinson (2005) defines differentiated instruction as a philosophy of teaching that is
based on the premise that students learn best when their teachers accommodate the
differences in their readiness levels, interests and learning profiles. A primary aim of
differentiated instruction is to take full advantage of all students‘ ability to learn

(Tomlinson, 2005).

Tobin and Tippett (2014) opine that, when teachers conduct a diagnostic assessment
of the different readiness levels, interests, and learning profiles, it allows educators to
act on this knowledge, and provide learners with choices on how to best represent and

express their learning through content, process, and product dimensions.

Most mathematics teachers will more frequently teach all students based on a fairly
narrow curriculum goal presented in a textbook and because of time and fear of not
being able to achieve expected goal of the curriculum, they might teach without
varying content, process and product to suit the learning needs of the learners.
According to Small (2009), perhaps teachers might not be able to differentiate
instruction because differentiating instruction in mathematics is a relatively new idea.

Perhaps it is because teachers may never have been trained to really understand how
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students differ mathematically. However, students in the same mathematics classroom

clearly do differ mathematically in significant ways.

The National Council of Teachers of Mathematics (NCTM, 2000) which is a
professional organization whose mission it is to promote teaching and learning in
mathematics, recognizes the need for differentiation as it enumerates equity as a
requirement for excellence in mathematics education and also high support and
expectations for all learners (NCTM, 2000). This requires mathematics teachers to
shift from the paradigm of equality where they give the same content process
expecting them to produce the same products and focus on equity for all learners
where learners access the same instruction and gain understanding despite their
differences in learning styles, readiness and interest. This also involves providing

resources that will make its implementation a successful one.

In Ghana, quality education is very crucial in the educational system so every sitting
Government tries its best to get all stakeholders on board in implementing it. Quality
education is of interest to the government, Ministry of Education (MOE), Ghana
Education Service (GES) and Cooperate bodies. The relevance of creating an
environment that promotes quality education for all has made the Ghana government,
as part of her vision towards education, aim at providing quality education for all by
way of providing adequate resources and facilities to achieve her goal at all levels of
education (Adu-Agyem & Osei-Poku, 2012). This also involves teachers and other
stakeholders putting measures into place to ensure that all learners in the classroom

get equal access to content, process and product of the instruction given.

The Ghana Education Service Mathematics syllabus for Primary Schools that is the
major curriculum material for teaching and learning of mathematics in Ghana clearly

3
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states in the preliminary part that, the national constitution, all children should be
given the opportunity to achieve the maximum of their potential. Children of lower
abilities need to have the opportunity to experience a range of mathematics, which is
appropriate to their level of development, interests and capabilities. Equally, children
with exceptional ability in mathematics must be extended (i.e., challenged) and not
simply be expected to carry out different repetitions of work they have already

mastered (CRDD, 2012).

The need for appropriate pedagogical practices such as differentiated instruction and
assessment has prompted researchers like (Boakye-Akomea, 2015; Kuyin & Abosi
2014) to raise concerns on Ghanaian basic school teachers to adapt and differentiate

instruction to cater for the diverse learning needs of learners.

A study conducted by Robinson, Maldonado and Whaley (2014) reveals that many
teachers in a southeast school district are not implementing differentiated instruction.
According to their study, the absence of participation is due to factors such as lack of
professional development, lack of time or considering differentiated instruction to be
another fad in educational approaches. Also, a study conducted by Amadio (2014) in
the United States of America revealed that most teachers failed to differentiate

instruction due to time restrictions and also the size of the classroom.

The situation is of no difference in Ghana because some studies have revealed that

schools do not differentiate instruction (Owusu, 2016 ; Abora 2015) .

According to Owusu (2016), it was revealed in his study that, teachers only used
informal pre-assessment strategies to determine the readiness of students and interest
but no pre-assessment to ascertain the learning profile was done. Contents were not

responsive to students learning profile and interest but matched the readiness of
4
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students. Abora (2015) also revealed that, majority of teachers had at least fair
knowledge on the major concept and practices of differentiated instruction. However,
majority of these teachers (93%) scarcely differentiate instruction and taught to
address the diverse needs of learners despite the level of their knowledge they

appeared to possess on differentiated instruction.

Findings from these studies indicate that primary school teachers lack a general
understanding of differentiated instruction and assessment and how to use the
approach in instructional practice. Taking a step to research this problem may provide
evidence of primary teachers‘ knowledge and practice of differentiated instruction in

mathematics classrooms in the Mampong Municipality.

1.2 Statement of the Problem

Research has proven over the years that students‘ academic achievement greatly
depends on the impact made by teachers (Hendricks 2008). Teachers are mostly
criticized for the poor performance of their learners based on an assertion like this. In
Ghana, basic school teachers® competences are criticized based on the performance of
pupils in the Basic Education Certificate Examination (BECE) (Ministry of Education
[MOE], 2010). It has been pointed out by many researchers that, teachers play a major
role in the academic achievement of learners (Heacox, 2002; Stake, 2002). It is
therefore necessary to note that, the methods employed by teachers in the classroom

need to be assessed and properly tuned to suit the learning needs of students.

It is unfortunate that, every classroom today comes along with different individual
students who have their own preferred way, appropriate time and a possible content of

learning (Gangi, 2011).
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Every classroom today comprises of learners with diversities therefore there is the
need for every teacher to be able to meet the needs of these diversities but meeting
these needs has become a challenge to some teachers (Owusu, 2016). Tomlinson
(2004) asserts that, in every classroom all over the world, there are learners with
differences in their religion, culture, abilities, disabilities, interest and needs. Ghana is
of no exception of this problem of leaner diversity of learners in the classroom
(Owusu, 2016). However, it is indicated by Kuyini and Abosi (2014) that most
Ghanaian teachers have failed to address the needs of pupils with learning difficulties
in the regular classroom. Owusu (2016) confirms this by indicating that, pedagogy has
become a _one-size-fits-all* which does not address the complexity of learner needs in

Ghanaian classroom.

The focus of the Government of Ghana‘s inclusive education policy is to provide the
most suitable and relevant education for all Ghanaian children to succeed in school
and to develop their potentials to become productive citizens (MOE, 2013). In support
of this, the Ghanaian basic school teacher is reminded in the syllabi by critically

stating that, as a classroom teacher,

—Remember your class may include few pupils with physical and mental challenges.
Some of the children may have high mental ability, while others may be slow
learners; some may be dyslexic and not able to read or spell well as the others. All

these are special needs children who need particular attention” (CRDD, 2012, p. vii).

Evidence from research indicates that the use of differentiated instruction is the best
pedagogical practice to meet the diverse needs of learners (Owosu, 2016; Kadum-
Bosnjak and BurSic Krizanac, 2012, Tomlinson 2004). The modern school, therefore,

looks for contempy strategies of learning and teaching, and also calls for more

6
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efficient approaches and procedures of knowledge acquisition and this can be done
through differentiated instruction and, accordingly, by a systematic differentiation of
students based on the didactic and methodical principle of individualization (Kadum-
Bosnjak & BurSic-Krizanac, 2012). Over the years studies have indicated
differentiated instruction as a way of meeting the diverse academic needs of learners

in every classroom (Tomlinson, 2004; Good, 2006).

Despite there are few studies discussing primary school teachers® knowledge and
practice of differentiated instruction. These studies explore the effects of
differentiated instruction on students‘ achievements but do not specifically state the
impact of teachers‘ knowledge and practices of the instructional approach. Therefore
there exists a gab in the literature concerning primary school teachers‘ knowledge of
differentiated instruction and how this knowledge influences instructional practice in
the classroom. It is of this reason that has compelled the researcher to investigate
primary school teachers‘ knowledge and practices of differentiated instruction in

mathematics in the Mampong Municipality.

1.3 Purpose of the Study
The purpose of this study is to explore teachers‘ perception and practices of

differentiated instruction in Mampong Municipality in the Ashanti Region of Ghana.

1.4 Objectives of the Study

The specific objectives of the study are to:

1. Investigate primary school teachers knowledge of differentiated instruction in

the Mampong Municipality.
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2. Assess the pedagogical practices of Mampong Municipal primary school
teachers in Differentiated Instruction.
3. Investigate the challenges confronting primary school teacher in practicing

differentiated instruction.

1.5 Research Questions

The study was guided by the following questions:

1. What knowledge do primary school teachers have about differentiated
instruction in Mampong Municipality?

2. To what extent do primary school teachers practice differentiated instruction
in Mampong Municipality?

3. What challenges do primary school teachers experience in differentiated

instruction in Mampong Municipality?

1.6 Significance of the Study

The study seeks to explore teachers of Mampong Municipal Basic Schools®
knowledge of differentiated instruction and the findings will inform stakeholders to
address the need to equip teachers with the necessary training and resources to make
them well knowledgeable in the concept of differentiated instruction. The findings of
the study are going to help stakeholders to design the appropriate training and teacher
developmental programs for teachers to help them upgrade their pedagogical practices

in the classroom.

The study is expected to find out how teachers assess pupils in mathematics
classrooms to diagnose their needs and eliminate their weak areas. The findings of the

study are going to inform the Mampong Municipal on the Challenges its teachers face
8
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in implementing differentiated instruction in the classroom. This will further inform
policy makers in forming policies that will seek to eliminate the challenges teachers

face in implementing differentiated instruction and assessment.

Findings of this research can be relevant to curriculum planners in designing good
curriculum materials that fully outline how to implement differentiated instruction and
assessment in the classroom with regards to process, content and product of the
curriculum materials. Findings from this research can also inform the government of
Ghana to make policies that will aid the implementation of differentiated instruction

in classrooms.

Findings from the study can also help Ghana Education Service to organise
workshops or trainings to teachers to equip them with the details of differentiated

instruction and assessment.

The study will reveal the nature of basic schools environment to the Municipality and
suggest resources that will be needed to make the implementation of differentiated

instruction in the municipality a successful one.

1.7 Limitation

The study, like other research works have unavoidable limitations. First of all the
study was conducted in the Mampong Municipality only due to limited time and
scarcity of resources. In effect, the study focused only one district among the 30
districts in the Ashanti Region. Therefore, the findings could not be generalized. Also,
not many studies on DI have been done in Ghana; so the literature reviewed was
mostly from foreign studies. The study was also limited by the level of detail responds

participants gave to the items posed by the researcher especially in the interview.
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Some teachers may have been hesitant to reveal they had limited knowledge in
differentiated instruction and limited ability to practice it in the classroom. This to

some extent could threaten internal validity.

1.8 Delimitation

This study purposefully excluded other subjects and primarily focused on
differentiation of instruction of basic mathematics and did not examine other
interventions. In addition to that, the study only examines differentiation of
instruction through the perspective of primary school teachers in the Mampong

Municipality in the Ashanti Region and did not look into the perspective of students.

1.9 Organisation of the Study

The study is organized into five chapters. The first chapter presents the background to
the study, statement of the problem, purpose of the study, objectives of the study,
research question, significance of the study, limitation and delimitations of the study
and organisation of the study. The second Chapter reviews the relevant related
literature with the theoretical and conceptual framework of the study. Chapter Three
covers the research methodology which examines research design, population and
sampling, research instruments, data collection procedures and data analysis. The
fourth chapter deals with analysis and discussion of the results from the data gathered.
The final chapter that is Chapter five, covers the overview of the study, summary of

the findings, conclusions and recommendations.

10
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CHAPTER TWO

REVIEW OF RELATED LITERATURE
2.0 Overview
This chapter reviews related literature under theoretical and empirical evidences. The
chapter also reviews the conceptual framework of differentiated instruction. It further
reviews the empirical evidence of teachers knowledge and practice of differentiated
instruction in schools and the challenges teachers experience in differentiating

instruction. The final part of the chapter summarises the related literature reviewed.

2.1 Theoretical Framework Underpinning Differentiated Instruction

The ideology behind differentiated instruction is that, every learner is different and
he/she learns differently. The goal of differentiated instruction therefore is to identify
these differences and assign the appropriate instruction to each learner needs.
Differentiated instruction is grounded in the socio-cultural theory and Gardner‘s

theory of multiple intelligence (Burkett, 2013).

2.1.1 Theory of Zone of Proximal Development

Differentiated instruction is based on the socio-cultural learning theory based on the
work of Lev Vygotsky in 1962 (Burkett, 2013). The socio-cultural learning theory
holds that the previous experiences and culture of the learner are critical because,
these influence the learning process for each individual. The learners® interpretation
of the world is framed by their background and culture and what they discover and
attain in the process of learning. (Wertsch, 1997).Kozulin (2002) asserts that
Vygotsky considers the learning process as not a solitary exploration of the

environment by the child on his own but as a process of the child‘s appropriation of

11
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the methods of actions that exist in a given culture. Kozulin (2002) further stated that,
socio-cultural learning approaches are based on the concept that human activities take
place in cultural contexts, are mediated by language and other symbol systems, and
can be best understood when investigated in their historical development. This
principle according to Kuzulin describes a process situated in, but not limited to,
social interaction. When beginning an activity, learners depend on others with more
experience. Over time the take on increasing responsibility for their own learning and
participation in joint activity. Therefore, socio interaction is essential to the

development of cognition (Vygotsky, 1978 & Wertsch, 1997).

The Zone of Proximal Development (ZPD) is a central proposition of the socio-
cultural learning theory. Shayer (2002) claims that the crucial feature of learning
according to Vygotsky is the creation of ZPD. That is to say learning awakens a
variety of internal developmental processes that are able to operate only when the
child is interacting and cooperating with people in his environment and once these
processes are internalized, they become part of the child‘s dependent developmental

achievement.

The ZPD was understood by Vygotsky to describe the current or actual level of
development of the learner and the next level attainable through the use of mediating
semiotic and environmental tools and capable adult or peer facilitation. The idea is
that individuals learn best when working together with others during joint
collaboration, and it is through such collaborative endeavors with more skilled
persons that learners learn and internalize new concepts, psychological tools and

skills.(Shabani, Khatib & Ebadi, 2010). Vygotsky (1962) asserts that, the ZPD must

12
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be acknowledged in order to gain in understanding of the true relationship between

learning and development.

Vygotsky (as cited in Ajideh, Farrokhi, & Nourdad, 2012) holds that any human
mental function must pass through an external social stage on its path to development
in order to become an internal mental function. Therefore, the function is
fundamentally social and the process through which it becomes an internal function is
known as internalization. So, the role of social mediation in internalization process is

of great importance in socio-cultural theory.

Mediation is central to Vygotsky socio-cultural theory. Mediation according to
Vygotsky refers to the part played by other significant people in the learners® lives,
people who enhance their learning by selecting and shaping the learning experiences
presented to them. Williams and Burden (1997; as cited by Denhere, Chinyoka &
Mambeu, 2013). Vygotsky (1978; as cited in O‘Neil, 2011) claim that, the secret of
effective learning lies in the nature of the social interaction between two or more
people with different levels of skills and knowledge. This involves helping the learner

to move into and through the next layer of knowledge or understanding.

In the context of the ZPD, scaffolding is used to explain the social and participatory
nature of teaching and learning which occurs in the ZPD. Educators and researchers
have used the concept of scaffolding as a metaphor to describe and explain the role of
adults or more knowledgeable peers in guiding children's learning and development
(Daniels, 2001). Educators find the metaphor useful as it resonates with their own
intuitive conceptions of what it means to intervene successfully in students learning

and offers what is lacking in much literature on education — an effective conceptual

13
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metaphor for the quality of teacher intervention in learning (Hammond as cited in

Denhere, Chinyoka & Mambeu, 2013).

The structural element of scaffolding refers to those planned, ritualized structures that
surround learning tasks. Students become familiar with this collaborative structure for
sharing ideas so that it becomes automated. Eventually, the teacher can add flexibility
to the structures itself with slight alterations such as including a drawing or a writing
option to the steps. The procedural aspect of scaffolding emerges through the
unplanned support that occurs in-the-moment and in response to something new the
learner introduces in classroom interactions. The on-the-spot nature of procedural
scaffolding makes it contingent on the learner and the particular situation in which it
occurs. This means that in addition to continually monitoring students‘ understanding,
the teacher is also assessing their own structural scaffolds so as to be able to quickly
modify them in order to support students‘ progression to the ZPD. (Billings &

Walqui, n.d)

Vygotsky (1978) also claims that, in schools, students do not merely copy teachers*
capabilities; rather they transform what the teachers offer them during the processes
of appropriation. During instruction a teacher considers the learners‘ previous
development and nudges the student forward, taking care not to go too far. If the
learner is pushed out of his/her comfort level without an appropriate amount of
guidance and support, the student will not be able to move forward to the ZPD.
Vygotsky recommends that the teacher remains slightly ahead of the students® actual
level of development in order to remain within the ZPD. It is in this range that the
learner is able to work independently and where new learning takes place. It was

further explained that, pre-testing is essential in order to place students in their proper
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ZPD. According to Hall, Strangeman and Meyer (2003), the readiness element of
differentiated instruction is linked to this developmental component. The teacher can
assess the readiness level of students if he is aware of the student‘s ZPD and

differentiate instruction according to the student need.

2.1.2 Gardner’s Theory of Multiple Intelligence

Howard Gardner first introduced Multiple Intelligences (M1) theory in 1983 through
the book —Frames of Mind”. Gardner wanted to define human potential by going
beyond the IQ score. The theory has led to the development of intelligence tests that
contain questions for which more than one answer can be correct. This provides an
opportunity for the test taker to demonstrate creative thinking. These tests are based
on the idea that different types of intelligence can produce different but equally valid

answers to the same question (Sreenidh i& Tay, 2017).

Gardner's Theory of Multiple Intelligences states that human beings have many
different ways to learn and process information. However, it also says that these are
independent of each other: leading to multiple "intelligences" as opposed to a general
intelligence factor among correlated abilities (Sreenidhi & Tay, 2017). They further
explained that, to achieve an edge in learning, an individual can leverage that
intelligence where he shows strength so as to develop in the area where they may
have a challenge. Gardner felt that traditional ways of testing may be biased to certain
individuals. According to him, human beings have nine different kinds of intelligence
that reflect different ways in which people interact with the world. Although each
individual has all nine types of intelligence, no two people possess them in the same

configuration. The nine types of intelligence that Gardner referred to are Linguistic,
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Logical/Mathematical, Musical, Bodily-Kinesthetic, Spatial, Interpersonal,

Intrapersonal, Naturalistic and Existential (Sreenidhi & Tay, 2017). These were

further explain as:

1.

Linguistic Intelligence: The capacity to use words effectively, whether orally (e.g.,
as a storyteller, orator, or politician) or in writing (e.g., as a poet, playwright,
editor, or journalist). This intelligence includes the ability to manipulate the
syntax or structure of language, the phonology or sounds of language, the
semantics or meanings of language, and the pragmatic dimensions or practical
uses of language. Some of these uses include rhetoric (using language to convince
others to take a specific course of action), mnemonics (using language to
remember information), explanation (using language to inform), and meta-
language (using language to talk about itself).

Logical-mathematical Intelligence: The capacity to use numbers effectively (e.g.,
as a mathematician, tax accountant, or statistician) and to reason well (e.g., as a
scientist, computer programmer, or logician). This intelligence includes sensitivity
to logical patterns and relationships, statements and propositions (if-then, cause-
effect), functions, and other related abstractions. The kinds of processes used in
the service of logical-mathematical intelligence include categorization,
classification, inference, generalization, calculation, and hypothesis testing.

Spatial Intelligence: The ability to perceive the visual-spatial world accurately
(e.g., as a hunter, scout, or guide) and to perform transformations upon those
perceptions (e.g., as an interior decorator, architect, artist, or inventor). This
intelligence involves sensitivity to color, line, shape, form, space, and the

relationships that exists between these elements. It includes the capacity to
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visualize, to graphically represent visual or spatial ideas, and to orient oneself
appropriately in a spatial matrix.

Bodily-kinesthetic Intelligence: Expertise in using one's whole body to express
ideas and feelings (e.g., as an actor, a mime, an athlete, or a dancer) and facility in
using one's hands to produce or transform things (e.g., as a craftsperson, sculptor,
mechanic, or surgeon). This intelligence includes specific physical skills such as
coordination, balance, dexterity, strength, flexibility, and speed, as well as tactile
capacities.

Musical Intelligence: The capacity to perceive (e.g., as a music aficionado),
discriminate (e.g., as a music critic), transform (e.g., as a composer), and express
(e.g., as a performer) musical forms. This intelligence includes sensitivity to the
rhythm, pitch or melody, and timbre or tone color of a musical piece. One can
have a figural or "top-down" understanding of music (global, intuitive), a formal
or "bottom-up" understanding (analytic, technical), or both.

Interpersonal Intelligence: The ability to perceive and make distinctions in the
moods, intentions, motivations, and feelings of other people. This can include
sensitivity to facial expressions, voice, and gestures; the capacity for
discriminating among many different kinds of interpersonal cues; and the ability
to respond effectively to those cues in some pragmatic way (e.g., to influence a
group of people to follow a certain line of action).

Intrapersonal Intelligence: Self-knowledge and the ability to act adaptively on the
basis of that knowledge. This intelligence includes having an accurate picture of
oneself (one's strengths and limitations); awareness of inner moods, intentions,
motivations, temperaments, and desires; and the capacity for self-discipline, self-

understanding, and self-esteem.
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8. Naturalist Intelligence: Expertise in the recognition and classification of the
numerous species—the flora and fauna—of an individual's environment. This also
includes sensitivity to other natural phenomena (e.g., cloud formations,
mountains, etc.) and, in the case of those growing up in an urban environment, the
capacity to discriminate among inanimate objects such as cars, sneakers, and CD
covers.

9. Existential (Metaphysical) Intelligence: This type of intelligence is concerned
with _ultimate issues‘, what Gardner considers to be the capacity to locate oneself
with existential features of the human condition such as the significance of life,
the meaning of death and the fate of both the physical and psychological worlds.

Accepting Gardner's 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 of 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 (Gardner & Hatch, 1989).

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,
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teaching in this manner can facilitate a deeper understanding of the subject material

(Gardner & Hatch, 1989).

2.1.3 How the Theory of Zone of Proximal Development and Multiple
Intelligence support Differentiated Instruction

The theory of Zone of Proximal Development and the theory of Multiple Intelligence
both have perspectives beliefs and ideologies that side with the principles and
implementation of differentiated instruction and assessment. First of all both theories
support the idea that each learner in the classroom is unique and possess different
learning abilities therefore, it is necessary for the teacher to perform a background
check to determine the appropriate method to use to meet learners‘ needs. Tomlinson,
and McTigh, (as cited by Least, 2014) supports this with the view that, differentiated
instruction gives teachers the opportunity to attend to students‘ _background and
needs. This may help build bridges that connect learners and important content.

Eisner (as cited by Gagni, 2011) believed that since each person is born with their
own unique strengths and abilities, it makes sense that students learn at different rates.
Therefore, it also makes sense that teachers should teach using a differentiated
technique, such as Multiple Intelligence. Campbell and Campbell (1999) supports this
by stating that, pointed out, Multiple Intelligence offers teachers a new way to look at
students. Often, teachers view their students' skills as lacking in one way or another.
However, when using MI, teachers view their students as smart or skilled in their
stronger intelligence areas and they use those areas of strength to teach students new
content.

Also the theory of Zone of proximal development and Multiple Intelligence support
the principle of Differentiated Instruction and assessment which stated that,

curriculum contents should be modified to suit learner needs in order to attain high
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achievement in learning. Gagni (2011) is of the view that the curriculum needs to be
adapted to match the intelligence strengths of students so they can connect with what
they are learning and that, teachers must be prepared to present their lessons, in a
number of ways. This satisfies Gardner's "multiple entries," as information is
presented more than one way to accommodate the varying learning needs of students.

According to Gangi (2011), content is the curriculum material taught in the
classroom, so content can be modified according to the student characteristics of
readiness, interest, and learning profile. When using MI, one possible method to

modify content is by using cooperative learning groups.

Another principle of Differentiated instruction that has it that teachers should modify
their teaching processes to meet learner needs is justified by the theory of zone of
proximal development and multiple intelligence. Both theories suggest that, teachers
use different approaches to satisfy the diverse nature of learners in the classroom in
terms of their learning profile, readiness and interest. Gardner's suggestion of using
the multiple entries approach to teach a concept or skill, gives teachers the
opportunity to select several intelligences to inform their processes of lesson delivery.
When exposed to content material in more than one way, students are given more
exposure to the material, thus students have more opportunities from multiple
approaches in which to learn the content (Gardner, 2006).

Borko et al (as cited by Least, 2014) suggests that, there are greater challenges for
mathematics teachers and the schools in which they work. Striving towards lessons
that encourage tasks involving multiple representations as well as tasks that lend

themselves to multiple solution strategies, and actively involving students in making
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conjectures, providing justifications and explanations, and drawing connections will
address differentiated instruction in the classroom.

Another principle of differentiated instruction is creating conducive learning
environment for learners to maximize their potentials of learning. Tomlinson (2000)
refers to the environment as the Jearning environment”, that is, the way in which the
classroom operates and feels. Differentiating the learning environment includes
providing work spaces that accommodate students that need to work quietly with few
distractions, as well as students that need to engage in discussion when working. The
MI theory requires the teacher to provide a variety of inviting atmospheres that
correspond to the various multiple intelligences for successful application (Abora,
2015). The learner® interaction with the teacher cannot be left out when dealing with
the learning environment to maximize students® achievements. That is why Vygotsky
used scaffolding as a metaphor to support his theory of zone of proximal
development. According to Vygotsky, in order for teaching and learning to be
effective and efficient, students need to be challenged continually and often presented
with task that require them to seek outside help or assistance. Santangelo and
Tomlinson (2009) also believe that it is important for teachers to provide students
with adequate scaffolding and support, as well as opportunities for peer and self-
evaluation. These assistants need to be available for effective learning to take place.
The practice of engaging students in this type of activities is embedded in the concept

of scaffolding (Doolittle, 1997).

One ideology that both theories of zone of proximal development and multiple
intelligence put across is the groupings of learners according to their interest,

capabilities, strengths, and readiness levels so that the teacher can modify the material
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by difficulty level and incorporate different intelligences into each lesson to
accommodate the learning needs of each group. Gagni (2011) supports this with the
notion that, a student with a strong intrapersonal intelligence may prefer working
alone on a task and want to work in a quiet place. Another student with a strong
interpersonal intelligence would prefer working with others. An area of the classroom
could be designated for these students to work on their task without disrupting others.
A student with a strong naturalistic intelligence may prefer working outside when
possible. This can happen only when the teacher understands and implement the
theory of multiple intelligence. This feature can also be seen in Vygotsky‘s zone of
proximal development where he suggests collaborative learning as another way of
making it possible for learners to gain confidence in their zone of proximal
development by a help from a peer or an experienced person.

Following the discussions of both theories of zone of proximal development and
multiple intelligence, it can be clearly identified that, they do not support the idea of
uniform or one way assessment. Gagni (2011) suggest that when assessing students, it
is important to allow them to demonstrate their intelligence strengths. Using a
standardized test is not an intelligence-fair way to measure students' growth in
knowledge. Typically, standardized tests are catered to the linguistic and logical-
mathematical intelligences. Students who are not strong in these areas of intelligence
are therefore at a disadvantage. Instead of using a standardized test, teachers in a MI
classroom should consider using alternate forms of assessment such as portfolio
reviews, projects, and presentations. Students should be allowed to choose an
assessment to complete based on their intelligence strengths to demonstrate their
knowledge of the content. Rubrics can be used to assess each student's mastery of the

content, and assign a grade.
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This is of no difference from Vygotsky‘s idea of -dynamic assessment” in his theory
of zone of proximal development. The theory of Zone of Proximal Development is the
foundation of the forming of Dynamic assessment (This term is first put forward by
Israeli scholar Feuerstein in 1979). This assessment attaches great importance to the
psychological course of how learning is engendered and happens for children being
tested, or in other words, —dynamic assessment” tries to measure whether a learner has
the potential of change. In a DA context, the examiner mediates the rules and
strategies for solving specific problems on an individual basis, and assesses the level
of internalization (i.e., deep understanding) of these rules and strategies as well as
their transfer value to other problems of increased level of complexity, novelty, and
abstraction (Rahbardar et al, 2014). They further stated that, the aim of dynamic
assessment is the finding the highest level (symbol-concept-visual and visual-motor)

that the child is able to do deductive reasoning after understanding the way to solve it.

2.2 The Concept of Differentiated Instruction

Differentiated instruction is a teaching theory based on the premise that instructional
approaches should vary and be adapted in relation to individual and diverse students
in classrooms (Tomlinson, 2001). In differentiated classrooms, teachers begin where
students are, not the front of a curriculum guide. They accept and build upon the
premise that learners differ in important ways. Thus, they also accept and act on the
premise that teachers must be ready to engage students in instruction through different
learning modalities, by appealing to differing interests, and by using varied rates of
instruction along with varied degrees of complexity (Tomlinson, 2000)

Differentiated instruction can be looked at as an instructor‘s response to learner

differences by adapting curriculum and instruction on six dimensions, including how
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the instructor approaches the (1) content (the what of the lesson), (2) process (the how
of the les-son), and (3) expected product (the learner-produced result), and takes into
consideration the learner‘s (4) interest, (5) profile (their learning strengths, weak-
nesses and gaps), and (6) readiness. These adaptations can be planned to happen
simultaneously, in sequence, or as needed depending on the circumstance and goals of
instruction (TEAL center staff, 2010).

2.2.1 Conceptual Framework

Figure 1 shows the conceptual framework of differentiated Instruction

[ Differentiated Instruction ]

A teacher‘s response to learner‘s need

Guided by general principles of differentiation

Teachers can differentiate

according to student‘s

[ Readineqs ] [ Interect ] [ T earnino Profile ]

Through a range of instructional strategies

such as
Multiple intelligences Tiered lessons AMAT
Jigsaw Tiered centers Varied questioning
Taped material Tiered products strategies
Anchor activities Learning contracts Interest centers
Vary supplementary Small-group Interest groups
materials instruction Varied homework
Literature circles Group investigation | Compacting
Orbitals Compacting
Independent study Complex instruction

Figurel: Conceptual framework of differentiated instruction
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It can be deduced from the illustration in Figure 1 that, Differentiated Instruction is
teachers® response to learner needs. And these responses are guided by the readiness,
interest and learning profile of learners. According to Tomlinson and Allan, (2000),
the goal of a differentiated classroom is maximum student growth and individual
success. As schools now exist, our goal is often to bring everyone to —grade level” or
to ensure that everyone masters a prescribed set of skills in a specified length of time.
We then measure everyone's progress only against a predetermined standard. Such a
goal is sometimes appropriate, and understanding where a child's learning is relative
to a benchmark can be useful. However, when an entire class moves forward to study
new skills and concepts without any individual adjustments in time or support, some

students are doomed to fail.

As observed from Figure 1, some key principles guide differentiation. Understanding
and adhering to these principles facilitate the work of the teacher and the success of
the learner in a responsive classroom. Among the fundamental principles that support
differentiation (not all of them shown on the concept map) are the following.

(Tomlinson & Allan, 2000).

A differentiated classroom is flexible. Demonstrating clarity about learning goals,
both teachers and students understand that time, materials, modes of teaching, ways of
grouping students, ways of expressing learning, ways of assessing learning, and other
classroom elements are tools that can be used in a variety of ways to promote

individual and whole-class success(Tomlinson & Allan, 2000).

They further elaborated that, differentiation of instruction stems from effective and
ongoing assessment of learner needs. In a differentiated classroom, student
differences are expected, appreciated, and studied as a basis for instructional planning.
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This principle also reminds us of the tight bond that should exist between assessment
and instruction. As teachers, we know what to do next when we recognize where

students are in relation to our teaching and learning goals.

Flexible grouping allows for the movement of students between groups, which is
unlike ability grouping, where students remain in fixed groups based on their ability.
Flexible grouping is not based only on readiness. A flexible group for reading could
include the teacher placing students in groups in a variety of ways (Koeze, 2007).
According to Tomlinson and Allan (2000), flexible grouping helps ensure student
access to a wide variety of learning opportunities and working arrangements. In a
flexibly grouped classroom, a teacher plans student working arrangements that vary
widely and purposefully over a relatively short period of time. Such classrooms utilize

whole-class, small-group, and individual explorations.

Tomlinson and Allan (2000), asserts that, teachers can also differentiate the elements
of the curriculum. First of all a teacher can differentiate content. Content consists of
facts, concepts, generalizations or principles, attitudes, and skills related to the
subject, as well as materials that represent those elements. Content includes both what
the teacher plans for students to learn and how the student gains access to the desired
knowledge, understanding, and skills. Differentiating content refers to a change in the

material being learned by the student (Tomlinson, 2010).

Process is how the learner comes to make sense of, understand, and -ewn” the key
facts, concepts, generalizations, and skills of the subject. A familiar synonym for
process is activity. An effective activity or task generally involves students in using an
essential skill to come to understand an essential idea, and is clearly focused on a
learning goal. A teacher can differentiate an activity or process by, for example,
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providing varied options at differing levels of difficulty or based on differing student
interests(Tomlinson & Allan, 2000). Differentiating process allows students to access
the material they are learning in multiple ways. For example, students can conduct
research on the Internet, read books about a topic, or interview a local expert

(Tomlinson, 2010).

Tomlinson (2010) points out that, differentiating product provides students
opportunities to show their learning in various ways. We use the term products to
refer to the items a student can use to demonstrate what he or she has come to know,
understand, and be able to do as the result of an extended period of study. A product
can be, for example, a portfolio of student work; an exhibition of solutions to real-
world problems that draw on knowledge, understanding, and skill achieved over the
course of a semester; an end-of-unit project; or a complex and challenging paper-and-
pencil test. A good product causes students to rethink what they have learned, apply
what they can do, extend their understanding and skill, and become involved in both

critical and creative thinking (Tomlinson & Allan, 2000).

Students are characterized by some traits that serve as bases for teachers to
differentiate. According to Tomlinson and Allan (2000) Students vary in at least three
ways that make modifying instruction a wise strategy for teachers: Students differ (1)
in their readiness to work with a particular idea or skill at a given time, (2) in pursuits
or topics that they find interesting, and (3) in learning profiles that may be shaped by

gender, culture, learning style, or intelligence preference.

Knowledge of a student‘s readiness to learn a particular concept is critical when
preparing to differentiate instruction. For example, some students may be ready to
work with complex fractions; others may require more practice with simple fractions
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before moving on. Readiness is different from ability and much more helpful to our
work. If we have some prior knowledge, a point of connection, or even a positive
feeling about the new material, our potential to learn is enhanced. Readiness varies for

each of us whenever we are learning something new (Educators Guide, 2016).

To differentiate in response to student interest, a teacher aligns key skills and material
for understanding from a curriculum segment with topics or pursuits that intrigue
students. For example, a student can learn much about a culture or time period by
carefully analyzing its music (Tomlinson and Allan, 2000). One thing that helps us in
our teaching is knowledge of our students‘ interests so that we can plan for engaging
and meaningful learning opportunities. Attending to students® interests ignites their
motivation to learn. Meaningful learning happens when new ideas are personally
relevant, and relevance occurs when new information links to something the student

already knows (Educators Guide, 2016).

According to Tomlinson and Allan (2000) attending to learner variance and need
historically has made common sense in a classroom. This approach also reflects
decades of proliferating knowledge about the brain, learning styles and varieties of
intelligence, the influence of gender and culture on how we learn, human motivation,
and how individuals construct meaning. Teachers and school leaders who spend time
in a classroom see the significant array of learner differences. People who study the
scholarship of this field understand differences and the need to attend to them, if we

are to serve properly the children and families who trust us.

2.3 Elements of Differentiated Instruction
According to the authors of differentiated instruction, several key elements guide
differentiation in the education environment. Tomlinson (2001) identifies three
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elements of the curriculum that can be differentiated and other key components that
make it possible for teachers to differentiate. These elements are described in detailed

under the following headings:

2.3.1 Content Differentiations

According to Tomlinson (2001), differentiating the content is to provide multiple
ways to approach the —facts, concepts, generalizations or principles, attitudes, and
skills related to the subject, as well as materials that represent those elements”.
Content refers to what students need to learn: the major concepts, principles, and

skills that are taught. Teachers should adjust the degree of complexity
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using diverse instructional processes to teach the content. In this way, all students
learn the same concepts but in different ways (Corley 2015). Tomlinson (as cited by
Joseph et al 2013) explains that content comprises not only what is taught, but how
students access the material taught. It was suggested that to a large extent, what is
taught should remain relatively constant across learners, with teachers varying how
students get access to specified content to address learners‘ needs (Heacox, as cited by
Borja et al, 2015). The content refers to the topics and concepts students are to learn.
Content differentiation can be developed by looking at the students‘ readiness through
pre-assessment, by providing students® choices to explore topics more deeply, and by
providing students with resources and materials that are in accordance with their
knowledge level. This emphasis can greatly benefit both the fast and the slow learner,
since the amount and depth of the content can be adjusted according to the different
learning paces. We can vary the content without losing sight of the course curriculum
Levy, (as cited by Vargas-Para et al, 2018). Anderson (2007) suggests that teachers
may choose to differentiate content by using flexible grouping where students can
work in pairs, small groups or alone, using books or tapes or Internet as a means of
developing understanding and knowledge of the topic or concept. It is important to
note that while all students should be encouraged to work at their own pace, each

student has the responsibility for meeting specified deadlines for class projects.

2.3.2 Process Differentiation

The way we teach the content to the students refers to the process. When
differentiating the process teachers should take into consideration the students
learning profiles and preferences (Heacox, 2012). In addition, Tomlinson (2005)

stated that, theProcess can be thought of as the —sense making” activities that allow
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students to begin thinking about, working with, and personalizing the content, either
in class or at home. According to Anderson (2007), differentiating the process within
a lesson refers to how the learners come to understand and assimilate facts, concepts,
or skills”. It is important to note that the process is differentiated not only by how the
teacher decides to teach (lecture for auditory learners; centers for tactile learners;
small group and whole group), but by the strategies the teachers encourage students to
use to facilitate thorough exploration of the content taught(Joseph et al, 2013). Walqui
and Lier (2010) noted that within a lesson, teachers should consider three moments
and different strategies to approach those lesson moments. Those moments refer to
the students® preparation to approach the content, the students‘ interaction with the
text and the students® application or extension of the knowledge acquired within the
lesson. The focus of teaching the process is on how students get the information. —Fo
differentiate the process of learning, choices should be provided in expressing the
concepts and facts” Therefore, students are exposed to activities in which they can
maximize their potential according to their learning style(Tomlinson, 2001). The key
to differentiating process is flexible grouping, in which learners are sometimes
grouped by readiness levels, sometimes by interest, and sometimes by learning
profiles. For example, an instructor might group learners with a similar readiness level
for reading instruction and then regroup them by interest to discuss current events or a
movie they have all viewed. This approach also supports the growth of a strong
community of learners among everyone in the class. It would be difficult to

differentiate instruction without using flexible grouping (Corley, 2015).

2.3.3 Product Differentiation
Products are vehicles through which students demonstrate and extend what they have

learned (Tomlinson 1999). Products are culminating assessments that allow students
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to demonstrate how much they understand and how well they can apply their
knowledge and skills after a significant segment of instruction (Tomlinson,as cited by
Joseph et al, 2013). Product differentiation should offer students multiple pathways to
show mastery of common learning goals. Effective product differentiation
assignments should offer students clear and appropriate criteria for success; focus on
real-world relevance and application; promote creative and critical thinking; allow for
varied modes of expression (Joseph et al, 2013). Products allow students to
demonstrate whether they have learned the key concepts and skills of a unit and to
apply the learning to solve problems and take action. Different students can create
different products based on their own readiness levels, interests, and learning
preferences (Tomlinson, 2001).Students should be given a choice of four or five
products from which they may select to demonstrate mastery of learning. Students
also may elect to work alone or in small groups on their products (Corley, 2015).
Bailey and Williams-Black (as cited by, Joseph et al, 2013) suggest that
differentiating the product allows students to self-select a way to show they have
learned the material that was taught. They argue that when students self-select their
product, they normally choose a method that will provide them success which most
likely will coincide with their own learning profiles. In order to differentiate the
product within their class, teachers should have their students demonstrate their
spoken skills through a menu of different activities which should be based on what
they have learned within a content unit. Students should have the choice to present
their learning results individually, pairs, or in small groups regarding their interests
and speaking levels. The menu of activities can include the performance of role plays,

sketches, conducting debates or discussions, interviews or dialogue modeling, using
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songs to demonstrate their learning, explanation of situations based on visual

representations, story-telling accompanied by pictures, etc (Borja, et al, 2015).

2.4 Differentiating by Student Differences
The previous examples of differentiation deal with ways that teachers can
differentiate the learning process by varying curricular activities. Curriculum can also

be differentiated according to student‘s readiness, interest and learning profiles.

2.4.1 Readiness

Readiness refers to a student‘s knowledge, understanding, and skill related to a
particular sequence of learning. It is influenced by a student's cognitive proficiency as
well as prior learning, life experiences, and attitudes about school. Readiness can vary
widely over time, and according to topic and circumstance. Tomlinson (as cited by
Corley, 2015) points out that, if readiness levels in a class vary, so must the
complexity of work provided. Tiered activities are one way to address readiness
effectively; for example, all students study the same concept but complete activities
appropriate to their readiness levels. Readiness also can bead dressed through small
group sessions or the provision of one-to-one teacher and peer support or coaching
(Corley, 2015). Readiness is a student‘s entry point relative to a particular
understanding or skill (Tomlinson, as cited by Vargas-Parra et al, 2015). In our
Ghanaian context, this can be termed as the relevant previous knowledge of the
learner. (R.P.K). Corley (2015) argues that "teachers should be able to discern the
evolving readiness levels of students in their care and accommodate them by
providing tasks that are neither too easy nor too challenging. Teachers should
consciously adjust curriculum and instruction in response to student readiness,

interest, and learning profile. Vygotsky‘s (1978) theory relating to learner readiness,
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for example, suggests that teachers should teach within a child‘s zone of proximal
development — the difference between what a child can do alone without guidance and

what the child can do with scaffolding or support (Joseph et al, 2013).

2.4.2 Interest

According to Tomlinson (1998), Interests refer to a child‘s affinity, curiosity, or
passion for a particular topic or skill.(Vargas-Parra et al, 2015). Bearing students®
interests in mind will likely help teachers to create more suitable conditions for both
teaching and learning processes. MacGillivray and Rueda (as cited in Subban, 2006)
proposed that teachers should find ways to engage students by tapping into what
interests them, and by involving students in the daily running of the classroom. These
procedures confirm the principles of Differentiated Instruction towards a more

learner-centered approach.

In a classroom setting, for example, teachers may choose to differentiate key skills
and materials to be learned by aligning them with particular students® interests in
several areas such as music, sports, or wildlife. Interest-based differentiation is
directly linked to studies in motivation which show enhanced student engagement
with the task, greater evidence of student creativity and productivity, as well as higher
level of intrinsic motivation when instruction is modified to cater to student interest
(Amabile; Bruner; Sharan & Sharan, as cited in Joseph et al, 2013). Interest arises
from topics that evoke curiosity and passion in students and in which they want to
invest time and energy to learn about. When a student‘s interests are tapped, that
student is more likely to be engaged and to persist in learning (Maslow; Sousa; Wolfe,

as cited by Corley, 2015).
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2.4.3 Learning Profile

Learning profile refers to how a student learns best. Preferences for learning are
shaped by learning style, intelligence preference, culture, and gender. Teachers
differentiate by learning profile when they provide learning activities that offer
students choices for demonstrating mastery of learning: journals, videotape
presentations, role plays, oral histories, or project-based learning (Corley, 2015).
According to Joseph et al (2013), students often have different learning preferences.
While some students prefer to interact with groups or the whole class, others feel
more comfortable working alone. Many students are visual or kinesthetic learners;
others are verbal or auditory learners. When differentiation is based on learning
profiles, students are provided with opportunities to learn in ways that are natural and
efficient. The goals of learning-profile differentiation are to help individual learners
understand the modes of learning that work best for them, and to offer a plethora of
options so that each student maximizes his or her learning potential in the classroom

(Tomlinson as cited by Vargas- Para et al, 2018)

2.4.4Differentiating through Affect and Learning Environment

Learning environment refers to the physical space and the way it is arranged. Affect is
the social and emotional factors that influence learning Wormeli (as cited by Abora,
2015). The learning environment includes the overall layout of the classroom, the way
you use that space, and elements such as lighting. Although some aspects of the
learning environment will be beyond the individual teacher‘s control, it is possible to
make alterations to help ensure the classroom is supportive and comfortable for all
students factor that can be modified by the teacher in order to better assist students
(Alberta Education, 2015). The teacher incorporates elements into the classroom to

influence and expand students® learning (Vargas-Para et al, 2018). Tomlinson (2001)
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stated that the learning environment is of significant importance in promoting

students‘ achievement.

Differentiation of the learning environment promotes the respect to the individuals,
the materials, space, and time. It also promotes the students support, cooperation, and
collaboration among one another. The availability of resources for class work
considering the different factors that make each student different is another factor to
consider within the differentiation of the environment. When differentiating the
learning environment teachers and students share their responsibility for teaching and
learning and teachers provide individual attention to the students as they need it

(Tomlinson (cited by Borja et al, 2015).

2.5 Empirical Review

2.5.1 Teacher Knowledge of Differentiated Instruction

Whipple (as cited by Abora, 2015) states that it is important to note that, the extent to
which teachers understand differentiated instruction is consequential to its
implementation and practice by them. Teacher quality itself is an important factor in
determining gains in student achievement. In fact, the main motive for investigating
teacher knowledge is to improve student outcomes. On the other hand, to improve
teacher quality, it is crucial to understand what teacher professionalism involves
(Guerrero, n.d.). it was further elaborated that, investigating the knowledge of
teachers as _learning specialists‘ involves understanding how this knowledge
functions in the teaching-learning process; more specifically, how teachers apply their
knowledge in making decisions, for example, about lesson design or making on-the-

spot judgments in the classroom.
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According to Guerriero (n.d.), a review of the different models describing teachers*
decision-making shows that factors influencing teachers‘ decisions include antecedent
conditions such as the nature of the instructional task, the classroom, and the school
environment, which combine with teachers‘ characteristics and cognitive processes to
impact the pedagogical decision made. Decision-making is a cyclic process as

pedagogical decisions in turn impact antecedent conditions.

Shulman (1986) suggested three types of knowledge a competent teacher must
possess in other teach effectively. These are content Knowledge, pedagogical
knowledge and pedagogical content knowledge. Content knowledge, includes
knowledge of the subject and other related organizing structures. Pedagogical
knowledge, is the full range of programs designed for the teaching of particular
subjects and topics at a given level, the variety of instructional materials available in
relation to those programs, and the set of characteristics that serve as both the
indications and contraindications for the use of particular curriculum or program
materials in particular circumstances” (Shulman, as cited by Ball, Thames, & Phelps
n.d.). The last of the three is pedagogical content knowledge. Shulman defined
pedagogical content knowledge as the most useful forms of representation of those
ideas, the most powerful analogies, illustrations, examples, explanations, and
demonstrations, the most useful ways of representing and formulating the subject that
make it comprehensible to others. Pedagogical content knowledge also includes an
understanding of what makes the learning of specific topics easy or difficult (Ball,

Thames,& Phelps, n.d.).

A part from this Ball, Thames, and Phelps, (n.d.) opines that, teachers need to

understand different interpretations of the operations in ways that students do not.
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They need to know the difference between —take away” and —eomparison” models of
subtraction. They also need to know features of mathematics that they may never
teach to students, such as a range of non-standard methods or the mathematical

structure of student errors.

A descriptive survey conducted by Melesse (2015) focused on assessing the
perceptions, practices and challenges of differentiated instruction by primary school
teachers gathered data from 232 randomly selected teachers via questionnaire and
focus discussion. It was revealed from the study that, the perception of teachers on
differentiated instruction is low. The statistical analysis showed that, they obtained a
mean of 2.44 which was less than the expected mean of 2.5. Again 96.55% of the

number of primary school teachers portrayed that they have low perceptions.

A mixed method study conducted by Abora (2015) to investigate primary school
teachers® knowledge and practice of differentiated instruction with a sample of 100
randomly selected teachers revealed that, there were variations in the level of
knowledge of teachers on the key components of differentiated instruction. Whiles
some teachers who took part in the study showed a high level of knowledge, others
showed average and some also showed low level of knowledge on the key
components of differentiated instruction. The level of the teachers® knowledge
determined on the key components of differentiated instruction and assessment was in
an ascending order as process, product/ assessment, learner diversity, learner interest,
learning environment, lesson planning, general differentiation concepts, content and

learning styles.

In support of these findings, the findings from a mix method study conducted by
James (2009) to investigate teachers® perceptions of differentiated instruction and its
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implementation in day-to-day teaching within the classroom revealed that, teachers
share adequate knowledge about differentiated instruction, also emphasize the need
for different methods that are needed for optimum learning to be employed, giving
students the best opportunity to succeed. On the study, participants also agreed to the
assertion that, differentiated instruction is not another passing fad but a fundamentally

different way of teaching students with diverse learning needs.

2.5.2 Practices of Differentiated Instruction in Schools

The findings from a quantitative study conducted by Whipple (2012) to explore
teachers® understanding and implementation of differentiated instruction in
elementary schools in Southeast Massachusetts revealed that, among the four survey
items rated one a one to four scale, there was a mean score of 14.47 (SD = 1.67).
Teachers obtained average per item rating of 3.62 out of 4.00, which indicates that
teachers often implement differentiated instruction. The study revealed that, teachers
often implemented process differentiation as it obtained an average per item rating of
3.32 out of 4.00, meaning teachers often implement process differentiation. Teachers
obtained an average per item rating of 3.62 out 4.00 on content differentiation which
means teachers implemented content differentiation. Also product differentiation also
had four items to rate on a one to four scale for possible total score of 4 to 16. The
average per item rating on product differentiation was 3.03 out of 4.00 making

differentiation of product the least implemented.

James (2009) conducted a mixed study to investigate teachers‘ perceptions of
differentiated instruction and its implementation in day-to-day teaching within the
classroom. 37 middle school teachers were sampled for the study. The survey

examined the teachers as to whether they individualize instruction as much as
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possible; teach to the middle; teaching practices match the needs of students; and the
use cooperative learning. The mean scores for statements; teaching practices match
the needs of students; and the use cooperative learning attracted high means of 2.94
(SD = 0.71) and 3.00 (SD = 0.79) respectively. Again the findings of the study
indicated that 97% of the teachers marked that they sometimes, often or very
frequently use individualized instruction. It was also revealed that, 85% of teachers
sometimes, often or very teach to the middle. However, Tomlinson (2001) argues that

differentiated instruction is not individualized instruction.

The findings of a descriptive survey study conducted by Melesse (2015) which
employed a sequential explanatory design to assess the perceptions, practices and
challenges of differentiated instruction among primary school teachers revealed that,
majority of the primary school teachers were not familiar with various strategies of

differentiated instruction.

Owusu (2016) also conducted a case study that employed the mixed method approach
to investigate how the different elements of learning experiences are differentiated in
the classroom to cater for the varied learning needs in State Experimental Basic One
School. 174 students, 2 headmistresses and 6 teachers were sampled for the study
making a total of 182 participants. With a mean of 3.649 and co-efficient of variation
of 39.6% students agreed to the assertion that, teachers were able to adjust content to
meet their readiness, interest and learning profile. With a mean of 3.5 and a co-
efficient of variation of 45.7% on the average, students agreed that their teachers

knew their individual interest and related content accordingly.

The study also revealed that, the average student scored neutral on the statement that
investigated whether teachers know individual learners learn best (learning profile)
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and adjust content to meet their individual learning needs with a mean of 3.345 and
coefficient of variation of 38.4%. With regards to process differentiation, students
agreed that teachers varied pace of instruction to cater for individual learning needs
with a mean of 3.879 and coefficient of variation of 35.1%. Students were also asked
to indicate the extent to which they agreed to the statement on how assessment was
conducted to give room for differentiated learning experience in the classroom. The

results revealed that teachers did not give differentiated assessments to learners.

2.5.3Challenges Associated with Differentiated Instruction

Differentiated approach towards instruction is meant to fill the gap between teaching
and learning in order to push students as far as possible on their educational path
(Nicolae, 2013). Despite the impact of differentiated instruction to students®
achievement, a study conducted by Joseph et al (2013) some challenges involved in
its implementation. Among these challenges are that differentiated instruction is a
very time consuming exercise with long hours of planning, organizing and scheduling
individuals and groups in a large classroom. Other challenges encountered were
difficulty in catering for individual needs and preferences especially those individuals

who preferred to work alone.

A study conducted by Owusu (2016) revealed that, large class sizes pose a threat to
the implementation of differentiated instruction and assessment. Other studies like
that of Shin &Raudenbush (2011) shows that implementation of differentiated
instruction in a class with a small size is quite smooth and possible. This proves that a
large class size poses a threat on the implementation of differentiated instruction and
assessment. It was further stated in the study that, inadequate professional

development courses or training and limited administrative support systems add up to
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some of the challenges confronting teachers in differentiating instruction and

assessment.

Melesse (2015) conducted a study to assess the perceptions, practices and challenges
of differentiated instruction by primary school teachers and it was revealed in the
study that, lack of knowledge and experience on how to differentiate instruction. The
other factors identified were large class size and lack of interest and commitment on
the part of the teachers. Again lack of administrative support was added as one of the

challenges.

Many researchers (Amadio, 2014; Seigliano & Hipsky, 2010; Joseph & John, 2014)
conducted on differentiated instruction enumerates time as a major challenge to the
implementation of the concept in classroom setting. According to Amadio (2014),
finding extra time on top of already demanding schedules and daily requirements was
among the greatest challenges. It was further stated that, lessons often took longer to
complete, which interfered with other schedule activities and responsibilities such as
grading of scripts and other administrative duties. As revealed by Seigliano&Hipsky‘s
(2010) study, finding activities, trying out new ideas, developing the assessment for
each lesson and working with so many different learning styles is very difficult for

teachers.

The academic calendar in contemporary education demand teachers to cover a certain
amount of topics within some time. It is sad that teachers are evaluated based on these
times but not how students learn well. The time consuming nature of differentiated
instruction makes it burdensome and sometimes overwhelming for teachers to

implement differentiated instruction (Joseph & John, 2014).
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Good (2006) revealed that, teachers in heterogeneous classrooms do not automatically
know how to address the diverse needs of learners in those setting and often see no
need to change their behavior, hence, sticking to the traditional way of instructing. It
was further stated that, teachers were unsure as to how best they should begin this
extensive process. Most teachers lack the knowledge on how to address academic

diversities.

A study conducted by Ali (2014) to explore the challenges of using the differentiated
instruction strategy revealed that the challenges with the highest average were density
of students per classroom, failure to prepare the teacher before service in a way that
suits the requirements of differentiated instruction, lack of availability of educational
equipment and Instruments to apply the differentiated instruction strategy, weakness
of students‘ conviction in using the differentiated instruction strategy, and students are

used to traditional teaching strategies.

According to Westwood (2013), differentiated teaching is a complex framework that
demands continuous convoluted multitasking leading to excessive workload for
teachers. This is rather concerning, as an approach that leads to excessive workload
for teachers is likely to become unsustainable overtime. Trying to differentiate can be
tedious for teachers exasperated by large class sizes, inadequate funding, negative
attitude towards peers among students and lack of materials for effective
differentiation. Tomlinson (as cited in Abora, 2015) discloses that a common barrier
to DI is the heavily standardized curriculum which puts teachers under tremendous

pressure to teach to the curriculum, at the expense of learners‘ need.

According to Joseph (2013), Planning for differentiated instruction requires time,
support, and adequate learning spaces for group interaction. If these requirements are
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not adequately met, then one can understand the challenge teachers face in attempting
to integrate differentiation instruction in their classrooms. The study by Joseph (2013)
further revealed that, while teachers generally understand the concept of
differentiation, the majority of participants do not engage in content and product
differentiation. Part of the reason is that teachers find it difficult to implement
differentiation because of limited time and resources. The other part of the reason has
to do with uncertainty among teachers about how to integrate content and product
differentiation, given the preference by school officials for standardized testing at the
primary and secondary levels. And while many teachers demonstrated ability to vary
activities, they admitted that they did not consciously engage in process

differentiation.

Again, if not closely monitored, differentiation may block learning opportunities for
teachers and students, therefore, a more critical approach for curriculum development
should be considered. The most appropriate use of differentiation remains largely
uncertain. In some cases, teachers use it as a scaffolding mechanism for weaker
students with gifted learners not being fully challenged, but seen as anchors to ensure

all tasks are completed (Hertberg-Davis, as cited in Taylor, 2017).

Even though key enthusiasts of differentiation argue it is distinctly different from
grouping, they are still unable to separate the two. For example, Tomlinson, a strong
advocate of differentiation, admitted to that grouping is a component of
differentiation. Tomlinson also suggested that it was important that teachers are given
time to develop an understanding to fully analyse how students’ progress
academically However, it would appear lack of funding, and the pressures of training

students for exams to enable them to meet societal expectations, means that schools
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are unable to afford that extra time for teachers. This is despite the fact that what is
often required to aid learners® success is additional support and encouragement

(Westwood; Wu; as cited in Taylor 2017).

Another challenge of differentiation relates to ideas associated with theories of
knowledge. Meeting the needs of a differentiated classroom requires teachers to draw
tacitly from experience and practice to be able to react to individual student needs. In
this sense, knowledge is used as an _instrument® developed through _tial and error,
imitation, or model learning® as in teacher-training exercises (Toom as cited in Taylor,
2017). However, this is contrasted with teachers, who, under instructions from their
school‘s hierarchy, often have to use information or differentiated techniques drawn
from educational bodies that are too codified or theoretically driven for
implementation in the heterogeneous and ever-changing setting of a classroom

(Taylor, 2017).

2.6 Summary of Literature Review

Throughout the literature, there is an advocate that learners‘ diverse needs should be
catered for by teaching learners at their particular readiness level with their interest in
mind. Students show range of abilities and learning needs in the classroom and are not
homogeneously equal and should not be treated as such in instructional delivery.
Therefore, teachers are required to prepare for these differences and adapt curriculum
and instruction to meet each student's needs. Many authors of differentiated
instruction indicate that some key elements guide differentiation of instruction. These
elements were identified as content, process and product. Teachers differentiate
instruction to students‘ base on their learning profile, interest and readiness which

define the way students learn best.
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Differentiated instruction is an approach to instruction that offers teachers the means
to meet the diverse learning needs of students by identifying and taking their
readiness, interest and learning profile into consideration. Differentiated instruction is
an instructional approach that facilitates students learning according to their interest
and abilities. All learners are given the opportunity to be successful in the

differentiated classroom regardless of their differences.

Differentiated instruction is underpinned by the socio-cultural and multiple
intelligence perspectives, and adheres to the belief that optimal learning occurs when
students are given the opportunity to create their own meaning through collaborative
learning. Though some teachers possess some knowledge on differentiated
instructional approach, they rarely implement it in their classrooms. Literature
indicates that, several factors hinder the implementation of differentiated instruction
in classrooms. Some of the challenges that were discussed in the literature include
limited time, lack of professional training programmes that discuss differentiated
instruction, lack of materials to implement the instructional approach and also

demands from standardized curriculum.
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CHAPTER THREE

METHODOLOGY
3.0 Overview
This chapter reveals the research design, population for the study, the sample and
sampling techniques. It also entails the discussion of the instruments used for the data
collection. This chapter further explores the procedure for data analysis and then the
chapter ends with details on the limitations of the methodology employed in

conducting the study.

3.1 Research Design
Research design can be considered as the structure of research. It is the -Glue” that

holds all of the elements in a research project together in short it is a plan of the
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proposed research work (Akhtar.2016) According to Creswell (2009), the selection of
a Research Design advances the framework for research design, including
philosophical world views (e.g, post positivism, constructivism, advocacy/participaty
and pragmatism), research methods (i.e., qualitative, quantitative, and mixed
methods), and strategies of inquiry within each paradigm (i.e., grounded theory,

non/experimental designs, and transformative)

A research design addresses different aspects of the research procedure, from
philosophical assumptions to data analysis. A design might be considered mixed if it
employs qualitative and quantitative approaches at any stage, including research
questions development, sampling strategies, data collection approaches, data analysis

methods, or conclusions (Creswell & Garrett, 2008; Tashakkori & Creswell, 2007).

The study employed a sequential explanatory design within the mixed method
approach due to the multi-face nature of the study. This type of design was chosen
because it allows the researcher to Collect and analyze two independent strands of
quantitative and qualitative data the prioritize the methods equally, keep the data
analysis independent, mix the results during the overall interpretation and finally try
to look for convergence, divergence, contradictions, or relationships of two sources of
data (Creswell & Plano Clark, 2011). The researcher will create questions for the
research qualitative and quantitative studies. Data will be collected from sources using
then one-on-one interviews with the targeted population on the perceptions and

practices of differentiated instruction and assessment.

3.2 Researchers’ Methodological Position
According to Terrell (2009), the researcher‘s choice of method is said to be chiefly

driven by the philosophical assumptions (ontological and epistemological) that frame
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the research. These philosophical positions influence decisions regarding the research
approach, choice of method and frame for analysis, and guide to research design. The
study adopted the pragmatist paradigm which combines the quantitative and
qualitative approaches within different phases of the research process. Leedy and
Ormrod (2013) asserts that, the choice of research methods should follow research

questions in a way that offers best chances to obtain useful answers.

The study employed the mixed method approach due to the nature of the research
questions and advantages derived from applying two different approaches in gathering
the required data. Creswell (2014) posit that this design involves combining or
integration f qualitative and quantitative research data in a research study. It was
further stated that, a mixed method design is useful when the quantitative or
qualitative approach, each by itself, is inadequate to best understand a research
problem and strengths of both quantitative and qualitative research can provide the
best understanding. Yin (2014) argued that, no single approach either qualitative or
quantitative methods can perfectly be effective or so each method can be improved

significantly through triangulation of data from various sources.

3.3 Setting

The Mampong Municipal is one of the 260 Metropolitan, Municipal and District
Assemblies (MMDASs) in Ghana, and forms part of the 43 MMDAs in the Ashanti
Region with Mampong as its administrative capital. It is located within longitudes 00
O5W and 10 30W and latitudes 60 55N and 7 0 30N and covers an area of about
23.9km2. Mampong Municipality was created following the splitting and upgrading
of the former Sekyere West District into Mampong Municipal and Sekyere Central
District by Legislative Instrument (L.I.) 1908. It is bounded to the south by Sekyere
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South District, to the east by Sekyere Central District and the north by Ejura
Sekyedumase Municipal. The population of the Municipality according to the 2010
Population and Housing Census stands at 88,051 with 42,653 males 45,398 females

(www.ghanadistricts.com)

Figure 2: District map of Mampong Municipal
Source : Ghana Statistical Service, GIS (2014)

3.4 Population

A research population refers to all of the events, items, individuals or entities that are
to be represented in a study (Christensen, 1991). The target population of the study
was all public primary school teachers in the Mampong Municipality. There are 65

public primary schools in the municipality. The accessible population of the study
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was 512 primary school teachers within the 65 public primary schools in the

Mampong Municipality of Ghana.

3.5 Sample

A sample is a small portion of target population and sampling means selecting a given
number of a defined population as a representative of that population or is a means of
selecting a sample from the population by reducing it to a more manageable size
(Kothari, 2004). The study employed a size of 135 primary school teachers in the
Mampong Municipality. Asamoah-Gyimaha nd Duodu (2007) assert that, a sample of
10% - 30% of the accessible population is deemed appropriate for the study.

Therefore 26.4% (n= 135) of the target population is appropriate for the study.

The qualitative phase employed a sample of 9 primary school teachers with at least
one teacher representing a circuit. According to Yin (2014), at least six sources of

evidence can be recommended for a qualitative study.

3.6 Sampling Technique

The study employed stratified sampling to select the sample of teachers for the study.
Stratified sampling is where the population is divided into strata (or subgroups) and a
random sample is taken from each subgroup. A subgroup is a natural set of items.
Subgroups might be based on company size, gender or occupation (to name but a
few). Stratified sampling is often used when there is a great deal of variation within a
population. Its purpose is to ensure that every stratum is adequately represented

(Ackoffas cited by Hamed, 2016).

The researcher chose Mampong Municipality because of accessibility and proximity
to the researcher. There were 9 circuits and 65 public primary schools in the

municipality. Using stratified sampling, twenty seven (27) public primary schools
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were selected out of the 65 public primary schools with. Three schools were selected
from each circuit. Five teachers were randomly selected from each school. Numbers
were written on pieces of paper for teachers to pick and those who picked from 1 to 5

were selected for the study.

Nine containers were used to represent each circuit and within the containers,
numbers were written to represent each school in the municipality and placed in their
rightful container. One number was picked randomly from each container and
recorded. The schools that were picked represents the schools that will be visited for
the qualitative data collection. One teacher was picked from each of the nine schools
selected for the qualitative study. This was done by random sampling where teachers
in the school were asked to pick numbers from 1 to 6 in a container and teachers who

picked the number 1 were sampled for the qualitative study.

3.7 Research Instruments
The researcher used questionnaire, observation and interview guides as the

instruments for obtaining accurate and reliable data from respondents for the study.

3.7.1 Questionnaire

A differentiated instruction questionnaire was given out to respondents to solicit in-
depth information from them. Zohrabi (2013) is of the view that questionnaires are
one of the efficient means of collecting data on a large-scale basis. They can be sent
simultaneously to a great number of people and the inquirer can fairly easily gather
data in field sites. Also respondents‘ anonymity makes it possible for them to share
information more easily. When similar questions are administered simultaneously to
a large number of people the acquired data are more identical, correct and standard.

The questionnaire on the knowledge and challenges of differentiated instruction was
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adopted from the work of Abora (2015) and Kyeremeh (2018) (Appendix A). The
questionnaire consisted of four sections: A, B, C and D. Section A comprised
demographic items such as age, gender, education level and class taught. Section B
was 19 items that used a five point Likert scale (labeled 1= strongly disagree, 2 =
disagree, 3 = neither disagree nor agree, 4 = agree and 5 = strongly agree) with items
related to teachers® level of knowledge about the three elements of differentiated
instruction identified by Tomlinson (2001). Section C used a four point Likert scale
(labeled 1 = never occurs, 2 = rarely occurs, 3 = often occurs and 4 = always occurs)
with 19 items related to teachers® level of practice of differentiated instruction in
regards to the three elements (content, Process and Product) identified by Tomlinson
(2001). Section D also used items with a five point Likert Scale (labeled 1= strongly
disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree and 5 = strongly
agree) with 13 items related to the challenges teachers encounter in differentiated

instruction.

According to Lokan, Holligsworth and Hacklingn (2006), questionnaires are
economical and very simple to administer to sample large groups of respondents; give
better potential to generalize findings because samples are larger, ensure efficient
gathering of large quantities of baseline data; and also the responses gathered can
usually be transformed easily by coding into data files that are ready for statistical

analysis.

3.7.2 Interview Guides
According to Patton (2002), interviews are methods of gathering information through
oral quiz using a set of pre-planned core questions. Patton further stated that,

interviews provide a means to find out from people those things we cannot directly
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observe. To gain insight into primary school teachers® knowledge and practice of
differentiated instruction in the Mampong municipality, the researcher used semi-
structured interviews (Denzin & Lincoln, 2005) with nine teachers, sampled for the
one on one interview with one teacher representing an educational circuit in the
Mampong Municipality. The interview guide was adopted from the work of Abora
(2015) (Appendix C). The interview guide was divided into two main parts. Part One
of the items sought to find out the background of participants with items such as age,
gender, education level and class taught. Part Two of the items consisting of ten items
prepared to explore participants‘ knowledge on differentiated instruction, how often
they attend professional development courses or programs that discussed
differentiated instruction, how they determine the readiness and learning profile of
learners, the strategies they employ in differentiating instruction and how they know
how well students learn. It also explored the challenges teachers face when
implementing differentiated instruction. Burns (1999) as cited by Zohrabi (2013) is of
the view that, interviews are a popular and widely used means of collecting qualitative
data. It was further stated that, interviews are useful for exploration and confirmation

of a phenomenon.

3.7.3 Observation Schedule

Flick (2006) opines that observation —s an attempt to observe events as they naturally
occur.” More importantly, observation enables the researcher to combine it with
questionnaires and interviews to collect —elatively objective firsthand information”
(Johnson & Turner, 2003). The researcher used observations to observe the
pedagogical practices of teachers and how they assess learners with respect to
differentiated instruction and assessment. Observation is more accurate when a

researcher needs an on-the-spot evidence of information and where the researcher
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cannot acquire accurate information by just questioning respondents. The researcher
adopted an observational checklist from the works of Hellman (2007), Hobson (2008)
and Whipple (2012) and modified it to suit the context of this study (Appendix B). It
is more appropriate for studying learning interactions and behaviours of people in a

naturally occurring environment (Abora, 2015).

The observation schedule had two parts. The first part of the observation sought the
demographic information of respondents. The second part had 19 items prepared to
explored teachers‘ practices of differentiated instruction according to content, process
and products. Content had six items, process had seven items and six items for

product with weightings Scarcely/No = 1, Little = 2, Often = 3 and Steady = 4).

3.8 Validity and Reliability of the Quantitative Instrument
The test instruments used in the study by the researcher was checked for quality

accuracy by making sure they are valid and reliable.

3.8.1 Validity

According to Heale and Twycross, (2015), an instrument is considered valid when
there is confidence that it measures what it is intended to measure in a given situation.
The researcher presented a draft of the questionnaires to the research supervisor from
the Department of Mathematics Education, University of Education, Winneba to
assess the questions for face and content validity. in order to determine the clarity and
relevance of the questions in gaining information about teachers‘ knowledge and
practice of differentiated instruction in primary schools in the Mampong

Municipality, the questionnaire and interview guide were pilot tested on primary
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school teachers who were not part of the sample. This was done to ensure the

reliability of the instruments.

3.8.2 Reliability

According to Boakye-Akomea (2015), reliability refers to a measure being
consistently reproducible. This can be estimated in four ways that is; inter-rater
reliability, split half-reliability, test-retest reliability and internal consistency
reliability. This study used SPSS to determine the internal consistency of the
questionnaire given to participants to gather data. According to Tayakol and Dennick
(2011), Cronbach Alpha is the best means of testing the internal consistency of a
research questionnaire instrument. The Cronbach Alpha for the questionnaire is as
follows Knowledge differentiated instruction and assessment (a0 = 0.995) practice of
differentiated instruction and assessment (o = 0.975) and challenges of differentiated
instruction and assessment (o = 0.969). According to Tayakol and Dennick (2011)
explains the values of Cronbach Alpha to mean: o < 0.50 (unacceptable), 0.50 < a <
0.60 (poor), 0.60 < a < 0.70 (questionable), 0.70 < a < 0.80 (acceptable) 0.80 < a <
0.90 (good), a > 0.90 (excellent). The Cronbach‘s Alpha reliability co-efficient
obtained for the internal consistency of the questionnaire of Abora (2015) was 0.74.
The Cronbach‘s Alpha reliability coefficient for the five sub-scales using the
individual teacher as the unit of analysis, ranged from 0.682 to 0.799 and with a
satisfactory mean value of 0.741Thevalues obtained in the study indicate an excellent

internal consistency of the items.

3.9 Data Trustworthiness of the Qualitative Instrument
The truthfulness of an instrument in a qualitative study depends on the instruments®

ability to produce findings that are worthy of receiving attention (Sinkovic, Penz &
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Ghuari, 2008). Issues of credibility, conformability, dependability and transferability

were established to ensure the trustworthiness of the instrument.

3.9.1 Credibility

To ensure credibility in the study, some of the interviews conducted were audio-taped
in order to serve as a reference when there was the need for the researcher to cross-
check for clarity. Credibility of an instrument is how confident the qualitative
researcher is in the truth of the research study‘s findings. This boils down to the

question of -kow do you know that your findings are credible (Simon & Goes, 2016)

3.9.2 Dependability

Dependability is the extent that the study could be repeated by other researchers and
that the findings would be consistent (Simon & Goes, 2016). In this study,
dependability was established by having prolonged and concentrated engagement

with the participants about the study.

3.9.3 Confirmability

Confimability is the degree of neutrality in the research studies findings. In other
words, this means that the findings are based on participants responses and not any
potential bias or personal motivations of the researcher ((Simon & Goes, 2016). This
involves making sure that researcher bias does not skew the interpretation of what the
research participants said to fit a certain narrative. An audit trial was done by
independent critical readers whom the researcher contacted to assess the methods

used in gathering data.
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3.9.4 Transferability

Simon and Goes (2016) indicates that, transferability is how a qualitative researcher
demonstrates that the research findings are applicable in other context. The researcher
gave detailed information on the findings so that readers could decide whether the

study is transferable to their own context.

3.10 Data Collection Procedure

The researcher obtained an introductory letter from the University of Education,
Winneba (Appendix C) which explained the purpose of the research and was used to
seek permission from the Municipal Director of Mampong of the Ghana Education
Service. The letter obtained from the Municipal Director was used to seek permission
from the selected schools heads to select respondents for the study. The data were
collected in two phases. The first phase was used to administer the introductory letter
and administer the questionnaire for the quantitative study which lasted for two
weeks. Each school was visited at least twice. The first visit was used to administer
the introductory letters and was used to seek participants consent and also fix a date
for the administration of the questionnaire. The other visit was used to administer the
and collect the questionnaire. Participants were assured of their privacy and
confidentiality. The questionnaire was personally administered by the researcher in
order to have the opportunity to clarify things to participants who find it had to

understand some items on the questionnaire.

The second phase of the study involved the collection of the qualitative data through
semi-structured interview and observation of the learning environment and practice of
differentiated instruction with a sub-sample of 9 teachers. The interview was guided

by ten items. The observation schedule was also guided by 27 items. Two visits were
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made during this phase. The first phase was used to seek participants® consent and to
explain the purpose of the study to them. The second phase was used to conduct the
interviews to clarify some claims in the quantitative study. The interview span lasted
not less than 40 minutes in each case. The responses from the interview were audio-
taped and transcribed. According to Gall, Gall and Borg, (2007), audio taping of
interviews avoids bias. The transcripts were read over and over again to identify the

themes that best corresponds to research questions for further analyses.

3.11 Data Analysis

The data collected were analysed using both qualitative and quantitative methods.
Data from the teacher questionnaire was analyzed using descriptive statistics. This
was done using SPSS version 22 to find the extent to which teachers strongly agree,
agree, undecided, disagree and strongly disagree on their knowledge and practice of
differentiated instruction. Descriptive statistics involving mean, standard deviation,
percentages and frequency was used to provide counts of the factors underpinning the

analysis of the questionnaire data and the demographic responses.

In order to analyse the transcripts from the interviews, the researcher the researcher
used thematic analysis. Thematic analysis is the process of identifying patterns or
themes within qualitative data. it is a method rather than a methodology (Braun &
Clarke 2006). This means that, unlike many qualitative methodologies, it is not tied to
a particular epistemological or theoretical perspective. The descriptive function of the
SPSS was used to analyze classroom observations on how primary school teachers in
the Mampong municipality practice the three components of differentiated instruction.
The results were analyzed using mean, Standard deviation, frequency and percentages

(Table 4.3.1, 4.3.2, and 4.3.3). Results from the interview were transcribed and was
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later read thoroughly to identify themes which was related to the study. The
transcription was done by listening attentively to participants and making sure the
actual things they said were transcribed. Questions that demanded a lot of
explanations were audio-taped and played back to ensure that the transcription was
accurate and exact from the respondents. The results from the responds helped the
researcher to make comparisons on participants’ knowledge and practice of

differentiated instruction.

3.12 Ethical Consideration

In order to ensure higher ethical consideration and standard for the study, the
researcher acquired an introductory letter from the University of Education, Winneba
to seek permission from the Mampong municipal Education Directorate to gain
permission to collect data from teachers in the municipality. Verbal consent was
obtained from all participants in the study. Participation was voluntary. The purpose
of the study was clearly explained to participants and they were assured of
confidentiality and anonymity of their responses. In reporting the findings, the
participants were also assured that the information obtained from the study was solely
for academic purposes and would be held confidentially. The participants were
assured of their right to participate; to decline or to withdraw from the study at any
time should they feel uncomfortable. All participants were acknowledged and given a

summary of the report.
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CHAPTER FOUR

RESULTS ANDF DISCUSSION
4.0 Overview
This chapter presents the results and the discussion of the findings of the study. The
chapter reports the demographic data of the participants, analysis of the questionnaire,

observation and interview data and answers the research questions.

4.1 Results from Questionnaire

The results to the research questions are presented in the study as follows. The
research questions were analysed using the SPSS version 22. The researcher used
frequencies, percentages, mean and standard deviation on a 5-point scale (1= strongly
disagree, 2= disagree, 3= undecided, 4 = agree and 5= strongly agree) of the
questionnaire response on knowledge and challenges of differentiated instruction.
Again frequencies, percentages, mean and standard deviation of responses on
questionnaire of the knowledge and practice of differentiated instruction were used on

4-point scale (1= never occurs, 2= rarely occurs, 3= often occurs 4= always occurs).

4.2 Background Information of Participants

Teachers sampled for the study were 135 from public primary schools in the
Mampong Municipality of Ashanti Region, Ghana. The demographic characteristics
of 135 participants (teachers) in public primary schools that were considered in the
study included class level taught, gender, highest educational qualification and the
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years they have taught since their first postings. The details are shown in Table 4.1.

Table 4.1: Demographic Characteristics of Participants

Variable Category Frequency Percentage

Gender Male 86 63.7
Female 49 36.3
Total 135 100.0

Professional Diploma 87 64.4

qualification
Bachelor‘s Degree 48 35.6
Master‘s Degree 0 0.0
Total 135 100.0

Number of years

taught since first

posting 1 —5 years 46 34.1
6 — 10 years 62 45.9
11— 15 years 18 13.3
16 years and above 9 6.7
Total 135 100.0

Class/Level taught 1 28 20.7
2 23 17.1
3 15 11.1
4 22 16.3
5 25 18.5
6 22 16.3
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Total 135 100.0

Source: field data (2019)

From Table 4.1, 86 (63.7%) of the participants selected for the study were males and
49 (36.3%) were females. The table also shows varied professional qualifications of
respondents with 87 (64.4%) obtaining Diploma in Education and 48 (35.6%)
obtaining Bachelor‘s Degree in Education. The results from the Table 4.1 show that,
46 (34.1%) had taught for a period between 1 — 5 years, 62 (45.9%) of the
respondents had taught for a period of 6 — 10 years. Eighteen of the participants
(13.3%) had taught for a period of 11 — 15 years and 9 of them (6.7%) had taught for

a period of 16 years and above.

The demographic accounts of the participants showed that, 28 (20.7%) of them taught
in Class One, 23 (17.1%) of them taught in Class Two, 15 (11.1%) of them taught in
Class Three, 22 (16.3%) of them taught in class Four, 25 (18.5%) taught in Class Five

and the remaining 22 (16.3%) taught in Class Six.

Results by Research Questions
Below are the presentations of the discussions of the data gathered from the research

questions.

4.3 Research Question 1: What knowledge do primary school teachers have
about differentiated instruction in Mampong Municipality?

This research question sought to ascertain primary school teachers® knowledge of
differentiated instruction. Knowledge of the participants in the study was sought
under eight major concepts of differentiation namely;content, process, product,learner

diversity, learner interest, lesson planning, environment and general differentiation
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ideologies. A five-point Likert scale questionnaire with 46 items, grouped under 8
sub-headings was used to collect information on primary school teachers® knowledge
of DI. Participants Frequencies, percentages, means and standard deviations were
taken on the major concepts of differentiated instruction. The five-point likert scale
was grouped again into 3 categories (by combining strongly disagree and disagree to
be one category labeled _Disagree®, leaving the undecided category to be _Neutral®
and combining strongly agree and agree to be another category labeled _Agree’. in
analyzing response from a five point likert scale at a clinical area or higher level, such
as hospital, region, and country, we can expect valid results from an instrument with a
dichotomous or trichotomous measurement scale(Heon-Jae &Wui-Chiang, 2016).The
overall mean scores and the standard deviations of the teachers‘ responses under sub-

categories are of the analysis are presented in Table 4.2.

Table 4.2: Primary School Teachers’ Level of Knowledge on the Major Concepts

of Differentiation.

Sub Group Overall Standard Disagree Neutral Agree
Means of  Deviation overall Overall overall

sub (%) (%) (%)
groups

Content(5 items) 19.49 3.70 3.5% 25.6%  70.9%

Process (9 items) 32.33 5.86 9.2% 33.6%  57.2%

Product (5 items) 18.65 3.05 2.8% 31.1%  66.4%

Diversity (6 22.98 4.08 1.1% 31.9%  67.0%

items)

Interest (4 items) 14.60 3.16 6.3% 383%  55.4%

Environment (4 16.84 2.86 0.0% 18.2%  81.8%

items)

Lesson planning 16.64 2.84 0.0% 14.0%  86.0%

(4 items)
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General concepts 14.94 3.24 7.1% 264%  66.3%
(4 items)

Table 4.2 shows results of teachers knowledge on differentiated instruction based on
the three main elements of differentiated instruction (content, process and product)
and other essential concepts (diversity, interest, learning profile, lesson planning,
general concepts of differentiated instruction) that makes implementation of the
approach possible. Overall means ranged from 14.60 to 32.33 and standard deviation
from 2.84 to 5.86. The sub group with the highest mean is on the item that sought
information from participants on the knowledge of process differentiation. The item
from the sub groups with the highest mean was on process differentiation (with 7
items) with an overall mean of 32.33 and standard deviation of 5.86 57.2% of the
participants agreed to the statements, 33.6% were neutral while 3.5% disagreed, an
indication that more than half of the participants had knowledge of process

differentiation.

The second most understood item from the sub groups is _divesity® (with 6 items)
which implies knowing that every student is different and should be treated as such
during instructional periods.67.0% of the respondents agreed to the statements under
the sub group, 31.9% were neutral while 1.1% disagreed. This is an indication that
more than half of the participants have knowledge of learners having diversities in
their abilities and needs. The next sub group item with a high mean was content (with
5 items) differentiation with an overall mean of 19.49 and standard deviation of 3.70.
An overall percentage of 70.9% of the participants agreed to statements under the
subgroup, 25.6% were neutral while the remaining 3.5% disagreed. This shows that

more than half of the number of participants have knowledge of content
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differentiation. Product differentiation (with 5 items) was understood by participants
as an overall percentage of 66.4% of the participants agreed to statements in the sub
group, 31.1% being neutral while 2.8% had no knowledge with an overall mean of

18.65 and standard deviation of 3.05.

Participants® knowledge on the effects of the learning environment on differentiation
of instruction (with 4 items) comes with an overall mean of 16.84 and standard
deviation of 2.86. an overall percentage of 81.2% of the respondents agreed to
statements, 18.2% were neutral while none of the respondents agreed which is an
indication that participants assessed with the four items were quiet knowledgeable of
the fact that the learning environment plays a role in differentiation of instruction.
Participants were also quite knowledgeable of the fact that, learners‘ differences
should be taken into consideration when planning lessons (with 4 items) with an
overall mean of 16.64 and standard deviation of 2.84. 86.0% of the participants
agreed to statements under the sub group, 14.0% were neutral while none of the
participants agreed to the statement. This indicates that, most of the participants had
knowledge of taking differentiated instruction into consideration when planning

lessons.

Another sub group of the categories sought the knowledge of participants on the
general concepts of differentiated instruction (with 4 items) with an overall mean of
14.94 and 3.24. An overall percentage of 66.6% of the respondents agreed to
statements under the subgroup, 26.4% were neutral while 7.1% disagreed. This is an
indication that more than half of the participants had knowledge of the general
concepts of differentiated instruction. The least rated sub group item on the table

(with 4 items sought participants knowledge on identifying the interest of individual
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learners with an overall mean of 14.60 and standard deviation of 3.16. an overall

percentage of 55.4% of the participants were knowledgeable of identifying and

acknowledging the differences in interest of every individual learner.

The details of the results of participants on their knowledge of differentiated

instruction based on content are shown in Table 4.2.1 with an overall mean of 19.49

and standard deviation of 3.7 (see Table 4.2.1).

Table 4.2.1: Primary School Teachers’ knowledge of Differentiation based on

Content

Item Mean

Standard
Deviation

Disagree
f(%)

Neutral
(%)

Agree
f(%)

1. Content can be 3.96
varied for pupils in
the same classroom
2. Specifically, 4.01
contents can be
reduced for pupils
with learning
difficulties and
upgraded for gifted
learners (in the
same class)
3. All learners in the 3.97
same classroom
must learn the same
content no matter
their learning
differences or
learning needs
4. Content must 4.16
satisfy the
curriculum needs or
examination
requirements
instead of
individual pupil ‘s
needs
5. It is mandatory for 3.40
teachers to clearly
articulate what they

0.72

0.70

0.66

0.72

0.88

3(2.2%)

1(0.7%)

1(0.7%)

1(0.7%)

18(13.3%)

28(20.0%)

29(21.5%)

28(20.7%)

23(17.0%)

65(48.2%)

104(77.1%)

105(77.7%)

106(78.6%)

111(82.2%)

52(38.5%)
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want learners to
know, understand
and be able to do.

From Table 4.2.1, the means for the items ranged from 3.40 to 4.16 and Standard
Deviation ranged from 0.66 to 0.88 With the highest mean of 4.16 and Standard
Deviation of 0.72, 82.2% of the participants agreed to the statement that content must
satisfy curriculum needs or examination requirements instead of individual pupil‘s
needs, 0.7% disagreed and 17.0% were neutral. This is a clear indication that
participants placed priority on curriculum requirements than individual needs.
Participants obtained the lowest mean on the item which inquired teachers being
mandated to clearly articulate what they want learners to know, understand and do
(Mean = 3.40, SD = 0.88). 38.5% of the respondents agreed to the statement, 48.2%

were neutral and 13.3% disagreed.

From the table, 78.6% of the respondents agreed to the statement that all learners in
the same classroom must learn the same content no matter their learning differences
or needs, 20.7% were neutral and 0.7% disagreed. It is also clear from the table that
77.7% of the respondents agreed to the statement that, Specifically, contents can be
reduced for pupils with learning difficulties and upgraded for gifted learners (in the
same class), 21.5% were neutral and 0.7% disagreed. This is a clear indication that
participants are knowledgeable of the fact that contents can be differentiated to suit
learners® differences. Also, 77.1% of the respondents agreed to the statement that,
content can be varied for pupils in the same classroom, 20.7% were neutral and 2.2%
disagreed. This also shows that participants understood the need to differentiate to suit

learners needs.

68



University of Education,Winneba http://ir.uew.edu.gh

The detail of the results of participants‘ knowledge on process differentiation is

shown in Table 4.2.3 with an overall mean of 32.33 and standard deviation of 5.86.
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Table 4.2.2: Primary School Teachers’ Knowledge of Differentiation based on

Process
Item Mean Standard Disagree  Neutral Agree
Deviation
(%) (%) (%)

1. Teaching/Learning activities 3.39 0.56 5(3.7%) 72(53.3%) 58(43.0%)
should mainly/primarily be
based or centered on
individual pupil‘s needs
during lesson delivery

2. I am familiar with entering 3.47 0.74 9(6.7%) 64(47.4%) 62(45.9%)
into learning contracts with
pupils

3. Tam familiar with giving 3.36 0.69 10(7.4%) 73(54.1%) 52(38.5%)
learners tiered
activities/lesson

4. T am familiar with scaffolding 2.34 0.75 78(57.8% 51(37.8%)  6(4.4%)
learners in teaching )

5. Students should be provided 3.51 0.67 7(5.2%) 58(43.0%) 70(51.8%)
with the choice to work alone,
in pairs or in small groups
during teaching/learning

6. Some pupils can be given 4.21 0.59 1(0.7)% 9(6.7%) 125(92.6
individual attention during %)
teaching

7. A variety of teaching 3.99 0.59 0(0.0%) 24(17.8%) 111(82.2
methods should be used %)
during teaching

8. Learner groups in the 4.03 0.59 000.0%) 23(17.1%) 112(82.9
classroom should be formed %)
based on learners* abilities,
interests, styles and learning
preferences

9. Each learner in the classroom 4.00 0.63 1(0.7%)  35(25.9%) 99(73.3%)

should be allowed to choose
his/her own preferred way of
learning

Key: f=Frequency (%) = Percentage

It can be seen from Table 4.2.2 that, the means ranged from 2.34 to 4.21 and the SD

ranged from 0.56 to 0.75. The respondents obtained the lowest mean (2.34, SD =
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0.75) on the item which inquired about, teachers using the scaffolding method in
teaching. 57 of the respondents disagreed to the statement, 37.8% of them were
neutral and the remaining 4.4% agreed. This indicates that more than half of the
respondents were not knowledgeable of scaffolding. the highest mean (4.21, SD =
0.59) inquired about some learners being given individual attention during teaching
with 92.6% of the respondents agreeing to the statement, 6.7% neutral and 0.7%

disagreeing.

Apparent from Table 4.2.2, most of the participants were familiar with making
learners choose their preferred way of learning with a mean of 4.00 and SD = 0.63.
73% of the respondents agreed to that statement, 25.9% were neutral about it and
0.7% disagreed. Again, the table indicates that 82.2% of the participants agree to the
statement which inquired about varying teaching methods to satisfy learner needs,
17.8% were neutral and none of them disagreed to it (Mean = 3.99, SD = 0.59). A
cursory look at the table shows that, participants were highly knowledgeable in
putting learners into learning groups based on their interest, ability, style and learning
preferences as 82.9% of the respondents agreeing to the statement and the remaining
17.1% being neutral. (Mean = 4.03, SD = 0.59). With a mean of 3.36 and a standard
deviation of 0.69on the statement of giving learners tiered activities during lesson
delivery, 38.5% of the participants agreed, 54.1% were neutral and 7.4% disagreed.
43.0% of the Participants agreed to the statement which inquired about basing
teaching and learning activities on learner needs, 53.3% of them were neutral and
3.7% of  them disagreed (Mean = 3.39. SD = 0.56).
Furthermore, 51.8% of the respondents agreed to the statement that inquired students
being provided with the choice to work alone, in pairs or in small groups, 43.0% were

neutral and 5.2% disagreed with a mean of 3.51 and standard deviation of 0.67.
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Participants were assessed on their level of knowledge of differentiation based on
product which yielded an overall mean of 18.65 and standard deviation of 3. Details
of the items assessing the participants‘ knowledge of differentiation based on product

are presented in Table 4.2.3.

Table 4.2.3: Primary School Teachers’ Knowledge of Differentiation based on
Product

Item Mean Standard Disagree Neutral Agree

Deviation
(%) (%) (%)

1. Questions asked during 4.09 0.60 0(0.0%) 19(14.1%) 126(85.9%)
teaching should only
measure pupils*
understanding and
progress on the content
being taught

2. Pupils should be 3.41 0.59 6(4.4%) 68(50.4%) 61(45.1%)
provided with the choice
to work alone, in pairs or
in small groups during
classroom assessment

3. Provide variety of 3.93 0.62 3(2.2%) 22(16.3%) 110(81.4%)
assessment tasks for
pupils to choose from

4. A variety of assessment 3.53 0.62 6(4.4%) 54(40.0%) 75(55.5%)
tools/strategies should be
employed before, during,
and after teaching and
learning

5. Every learner must work  3.69 0.62 2(1.5%) 47(34.8%) 86(63.7%)
on the same assessment
tasks

Key: f= Frequency (%) = Percentage

The means of the items in Table 4.2.4 ranged from 3.41 to 4.09 and standard
deviation from 0.59 to 0.62. The item that recorded the lowest mean (3.41, SD = 0.59)
inquired about pupils being provided with the choice to work alone, in pairs and in

small groups during classroom assessment 45.1% agreed to the statement, 50.4% were

72



University of Education,Winneba http://ir.uew.edu.gh

neutral and 4.4% disagreed to the statement. The item that obtained the highest mean
(4.09, SD = 0.60) was on teachers asking questions during teaching to only measure
learners‘ understanding and progress on the content being taught. 86.0% of the
respondents agreed to the statement, 14.1% were neutral and none of the respondents

disagreed to the statement.

Table 4.2.3 also indicates that with a mean of 3.93 and SD = 0.6281.4 participants
agreed on the statement that, teachers should provide varieties of assessment tasks for
pupils to choose from, 16.3% were neutral and 2.2% of the participants did not agree.
63.7% of the participants on the statement that, every learner must work on the same
assessment task, 34.8% were neutral and 1.5% disagreed (mean = 3.69, SD = 0.62).
55.5% of the participants agreed that variety of assessment tools/strategies should be
employed before, during and after instruction. 40.0% were neutral on the statement

and 4.4% disagreed with a mean of 3.53and standard deviation of 0.62.

Participants showed a high level of knowledge on differentiation based on the
diversities learners are likely to show in class with an overall mean of 22.98 and a
standard deviation of 4.08. Details of the items assessing participants‘ knowledge of

differentiated instruction based on learner diversity are presented in Table 4.2.4.
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Table 4.2.4: Teachers’ Knowledge of Differentiation based on Diversity

Item

Mean

Standard
Deviation

Disagree

(%)

Neutral

(%)

Agree
f(%)

1.

I see all pupils in
my classroom as
homogeneously
the same
Pupils in my
classroom have
the same learning
characteristics

Every classroom
has pupils with
learning
disabilities/abilitie
S

Gifted learners
are also special
pupils who need
extra attention

Lessons must be
taught to satisty
each learner in the
classroom

Lessons must be
taught to all pupils
generally in the
same way

3.72

3.59

3.67

3.74

4.17

4.11

0.70

0.70

0.60

0.74

0.68

0.65

1(0.7%)

3(2.2%)

1(0.7%)

2(1.5%)

1(0.7%)

1(0.7%)

51(37.8%)

63(46.7%)

51(37.8%)

53(39.3%)

18(13.3%)

19(14.1%)

83(61.5%)

69(51.1%)

83(61.5%)

80(59.3%)

116(86.0%)

106(85.2%)

Key: = Frequency

(%) = Percentage

From Table 4.2.4, it can be seen that, the means for the items ranged from 3.59 to

4.17 and the Standard Deviation from 0.65 to 0.74. The item that recorded the lowest

mean (3.59, SD =

0.70) inquired about learners having the same learning

characteristics in the classroom.51.1% of the participants agreed to the statement,

46.7% were neutral and 2.2% disagreed. This means that a little over average of

participants were of the view that learners in the same classroom do not have the same

learning characteristics. 59.3% of participants agreed to the statement _I see all

learners in my class as homogenously the same. 40.0% were neutral and 0.7%°
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disagreed with a mean of 3.72 and standard deviation of 0.70. This means that a little
more than half of the participants agree to the statement but rather agreed to the fact
that learners in the classroom come with their own differences. The table also
indicates that 61.5% of the participants agreed to the statement that, _every classroom
has learners with learning abilities/disabilities‘. 37.8% were neutral and the remaining

0.7% disagreed to the statement with a mean of 3.67 and standard deviation of 0.60.

A cursory look at the table also shows that, most participants believed lessons must be
taught to all pupils generally in the same way with a mean of 4.11 and standard
deviation of 0.65. 85.2% of the participants agreed to the statement, 14.1% were
neutral and 0.7% disagreed. 59.2% of participants also agreed to the statement that,
_Gifted children are also special and must be given extra attention‘. 39.3% were

neutral and 1.5% disagreed with a mean of 3.74 and standard deviation of 0.74.

From the table, 86.0% of the participants agreed to the statement that _lessons must be
taught to satisfy each learner in the classroom regardless of their differences‘. 13.3%
were neutral and 0.7% disagreed with the highest mean of 4.17 and standard deviation

of 0.68.

Participants were further assessed on their knowledge of differentiated instruction
based on interest of learners whose overall mean is of 14.60 and standard deviation of
3.16. The items that assessed pupils‘ knowledge of differentiated instruction are

presented in Table 4.2.5.
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Table 4.2.5: Teachers’ Knowledge of Differentiation based on Interest

Item Mean Standard Disagree  Neutral Agree

Deviation
(%) (%) (%)

1. Every pupil in 3.96 0.66 2(1.5%)  26(19.3%) 107(79.2%)
the classroom
has his/her
own learning
interest
2. Individual 3.40 0.79 11(8.1%) 74(54.8%) 50(37.0%)
pupils life
situations
impact their
learning
greatly
3. Every pupil‘s 3.47 0.82 14(10.4%) 58(43.0%) 63(46.6%)
interest,
cultures and
expectations
should be
considered
when teaching
4. Every 3.76 0.87 7(5.2%)  49(36.3%) 79(58.5%)
individual
learner has
learning
culture and
expectations

Key: f= Frequency (%) = Percentage

As evident in Table 4.2.5, the means on the items ranged from 3.40 to 3.96 and
standard deviation from 0.66 to 0.87. The item that obtained the lowest mean was on
the statement —ndividual pupils® life situations impact their learning greatly” with a
mean of 3.40 and standard deviation of 0.79. 37.0% of the participants agreed to the
statement, 54.8% were neutral and the remaining 8.1% of the participants disagreed.
46.7% of the participants agreed to the statement _every pupils® interest, culture and
expectations should be considered when teaching®. It is observed that 43.0% were

neutral and 10.3% disagreed with a mean of 3.47 and standard deviation of 0.82.
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Apparent from the table, a mean of 3.76 and standard deviation of 0.87 was obtained
on the item that inquired individual learners having different learning cultures and
expectations in the classroom. 58.6% of the participants agreed to the statement,
36.3%were neutral and 5.2% disagreed. This means that, a little over half of the
participants were of the view that each classroom comes along with learners with
diverse cultures and learning expectations. The statement _every pupil in the
classroom has their own learning interest® yielded the highest mean of 3.96 and
standard deviation of 0.66. 79.2% of the participants agreed to the statement, 19.3%
were neutral and only 1.5% disagreed. This means that most participants were of the

view that, each learner in the classroom has his/her own learning interest.

Details of the items that assessed participants knowledge on differentiation on
learning environment whose overall mean is 16.84 and standard deviation is 2.86 is

presented in Table 4.2.6.
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Table 4.2.6: Teachers’ Knowledge of Differentiation based on Learning
Environment

Item Mean Standard  Disagree Neutral Agree
Deviation
(%) f(%) (%)
1. Classroom 4.01 0.69 0(0.0%) 31(23.0%) 94(77.0%)
environment
should be

structured to
support a variety
of activities like
flexible grouping
or individual
work
2. Materials should 4.02 0.69 0(0%)  30(22.2%) 105(77.7%)
be varied to
satisfy pupils*
interest/abilities
3. Learning 4.47 0.63 0(0.0%) 10(7.4%) 125(92.6%)
environment
should favor
every learner
4. Normal 4.34 0.65 0(0.0%)  5(3.7%) 130(96.3%)
classroom
environment
should include
special children
or pupils with
disability
(physical,
emotional,
mental etc)

Key: f= Frequency (%) = Percentage

Table 4.2.6 shows means of items that ranged from 4.01 to 4.47 and standard
deviation from 0.55 to .0.69. A cursory look at the table indicates that the item that
obtained the lowest mean (4.01) and its standard deviation of 0.69 inquired about
classroom environment being structured to support varieties of activities like flexible
grouping or individual work. The table also indicates that 77.0% of the number
participants agreed to the statement, 23.0% were neutral while none of the

respondents agreed to the statement. This indicates that most of the participants agree
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to the statement. The statement; _maerials should be varied to satisfy pupils interest
and abilities _atracted a mean of 4.02 and standard deviation of 0.69 with 77.7% of
the respondents agreeing to the statement, 22.3 being neutral and none of the

participants disagreeing to the statement.

The table also indicated that the item _learning environment should favor each
learner® obtained a mean of 4.47 and standard deviation of 0.69. 92.6% of the
participants which is a clear majority agreed to the statement while the remaining
7.4% being neutral. This indicated that, most participants were knowledgeable of the
view that, learning environment should be conducive and favorable to every learner in
the classroom. 96.3% of the participants also agreed to the statement that _nomal
classroom environment should include special pupils and learners with disability
(physical, emotional, mental etc), the remaining 3.7% were neutral with mean of 4.34
and standard deviation o f 0.55. This is a clear indication that majority of the
participants agreed that a normal classroom should include special children or pupils

with disability.

Details of the items that assessed the teachers® level of knowledge on differentiation
of lesson planning with an overall mean of 16.64, and standard deviation of = 2.84 are

presented in Table 4.2.7.
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Table 4.2.7: Teachers’ Knowledge of Differentiation based on Lesson Planning

Item Mean Standard Disagree  Neutral Agree
Deviation (%) (%) (%)

1. Every pupil‘s 4.24 0.72 0(0%)  23(17.0%) 112(82.9%)
needs must be
considered
when planning
lessons
2. Lesson 4.18 0.64 0(0.0%) 18(13.3%) 117(86.7%)
objectives
should consider
individual
leaner‘s needs
3. Lessons should 4.20 0.67 1(0.7%) 16(11.9%) 118(87.4%)
be planned
considering
pupils’
differences
4. The same 4.03 0.80 0(0.0%) 41(30.4%) 94(69.6%)
lesson plan
must satisfy all
learners in the
same class

Key: f= Frequency (%) = Percentage

From Table 4.2.7, the means for the items ranged from 4.03 to 4.24 and the SD ranged
from 0.64 to 0.80. The item which obtained the lowest mean (4.03, SD= 0.80)
inquired about the same lesson plan being able to satisfy all learners in the same
classroom. 69.6% of the participants agreed to the statement whiles the remaining
30.4% were neutral, none of the respondents disagreed. The highest mean 4.24 was
obtained on the item that inquired about pupils needs being taken into consideration
while planning lesson (SD = 0.72). 82.9% of the research participants agreed to the
statement, 17.1% were neutral while none of the participants disagreed.Thestatement
which inquired about considering pupils differences whiles planning the lesson also
obtained a high mean of 4.20 and standard deviation of 0.67 with 87.4% of the

participants agreeing to the statement, 11.9% being neutral while 0.7% disagreed.
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Apparent from Table 4.2.7, the statement: _lesson objectives should consider

individual learners‘ needs‘ obtained a mean of 4.18 and standard deviation of 0.64

with 86.7% agreeing to the statement, 13.3% being neutral while none of the

respondents disagreed. This means most participants agreed to that statement.

With a mean of 14.94 and standard deviation of 3.24, participants were assessed

knowledge on the general concepts of differentiated instruction. Details of the items

assessing teachers’ knowledge on general basic theories of differentiation are

presented in Table 4.2.8.

Table 4.2.8: Teachers’ Knowledge on the General Concepts of Differentiation

Item Mean

Standard
Deviation

Disagree
(%)

Neutral
(%)

Agree
(%)

1. Thave enough 3.62
knowledge on
Differentiated

2. Instruction

3. ITknow much 3.69
about equity and
accessibility for
all learners

4. Thave enough 3.75
knowledge on
Inclusive
Education

5. 4. 1have enough 3.92
knowledge on
Special Education

0.90

0.79

0.83

0.70

18(13.3%)

12(8.9%)

9(6.7%)

2(1.5%)

36(26.7%)

34(25.1%)

40(29.6%)

33(24.4%)

81(60.0%)

89976.0%)

86(63.7%)

110(74.1%)

Key: = Frequency

(%) = Percentage

The means for the items in Table 4.2.8 ranged from 3.62 to 3.92 and standard

deviation ranged from .70 to 0.90. The item that obtained the lowest mean (3.62, SD =

0.90) inquired about participants knowing much about the concept of differentiation
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of instruction with 60.0% of the respondents agreeing to the statement, 26.7% being
neutral while 13.3% disagreed to the statement. This indicates that more than half of
the participants had knowledge on the concept of differentiated instruction. The item
that obtained the highest mean (3.92, SD= 0.70) was on teachers‘ knowledge on the
concept of Special Education with 74.1% of the participants agreeing to the statement,

24.4% of them being neutral while only 1.5 % of the respondents disagreed to it.

A mean of 3.75 was obtained on the item that assessed teachers® knowledge on the
concept of inclusive education with a standard deviation of 0.83. 63.7% of the
respondents agreed to the statement 29.6% being neutral while 6.7% of the
participants disagreed. 76.0% Participants agreed to the statement _I know much
about equity and accessibility for all learners® with a mean of 3.69 and standard

deviation of 0.79. 25.1% were neutral while 8.9% disagreed.

4.4 Research Question 2: To what extent do primary school teachers practice
differentiated instruction in Mampong Municipality?

This research question sought to investigate the extent to which primary school
teachers in Mampong municipality practice differentiated instruction. The teachers®
practice of differentiated instruction was sought under three major elements of
differentiated instruction (content, process and product). A four point likert scale was
used to observe teachers pedagogical practices of differentiated instruction (1= never

occur, 2= rarely occur, 3= often occur and 4= always occur).

The means scores and standard deviation, frequency and percentage of the
participants observed are shown in Table 4.3. The four-point scale was further
dichotomized (1= never occurs and 2= rarely occur combined and 3= often occur and
4 = always occur also combined) so 1 and 2 becomes —rarely occur” and 3and 4
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becomes -eften occur”. The rationale behind this dichotomization is for the study to

gain more interpretation and simplicity (Beamish, 2004).

Table 4.3: Descriptive Statistics of Primary School Teachers’ Practice of the
Main Elements of Differentiated Instruction

Elements of Differentiated  Overall Standard Rarely  Often Occur

instruction means Deviation Occur overall (%)
Overall
(Y0)
Content (4) 8.40 3.22 72.2% 27.8%
Process (6 items) 11.70 3.21 66.7% 33.3%
Product(8 items) 13.80 4.81 93.1% 6.9%

From Table 4.3, the results from primary school teachers® level of practice of
differentiated instruction based on process differentiation was practiced most as
compared to the rest with a total mean of 11.70 and standard deviation of 3.21. 33.3%
of the participants observed often practice process differentiation whiles the
remaining 66.7% rarely practice process differentiation. This is a clear indication that,

most participants observed did not practice process differentiation.

The next item with a total mean of 8.4 and standard deviation of 3.22. is the item that
assessed participants‘ level of practice of content differentiation with only 27.8% of
participants practicing content differentiation while the remaining 72.2% rarely
practice content differentiation. Table 4.3 also indicate that, product differentiation
was the least practiced element of differentiated instruction by participants in the
Mampong municipality with a total mean of 13.8 and standard deviation of 4.81 with
only 6.9% of respondents often practicing product differentiation while the remaining

93.1% rarely practice it.
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Participants observed rarely practiced content differentiation with only 27.8% of them
practicing it. Details of the items that assessed participants practice of content

differentiation is shown in Table 4.3.1.

Table 4.3.1: Descriptive Statistics on Teachers’’ Practice of Content
Differentiation

Item Mean Standard Rarely Often
Deviation Occurf(%) Occurf(%)

1. Materials/resources 2.22 0.95 4(44.4%) 5(55.6%)
supports the standards
and topics

2. Materials/resources are 2.11 0.78 6(66.6%) 3(33.3%)
age appropriate

3. Materials/resources are 1.88 0.60 8(88.9%) 1(11.1%)

available in adequate
number for the class size
4. Teacher differentiates the 1.77 0.67 8(88.9%) 1(11.1%)
content of instruction to
suit pupils‘ differences

Key: f= Frequency (%) = Percentage

Table 4.3.1 shows means of items ranging from 1.77 to 2.2and standard deviation
from 0.60 to 0.95. The item that attracted the highest mean was the item that assessed
teachers® pedagogical practices on how they use materials and resources to support
the standards and topics with a mean of 2.30 and standard deviation of 0.95. 55% of
the participants often use materials/resources that support the standards and topics
taught while the remaining 44.4% rarely practice it. This is an indication that most
participants rarely use materials/resources that support the standards and topics
taught. The item that attracted the lowest mean assessed teachers’ pedagogical
practices on how teachers differentiate content to suit pupils® differences (M = 1.77
and SD = 0.67). 11.1% of the participants have materials/resources available and
adequate in number for the class size. The remaining 88.9% showed little or no

evidence of such materials.
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The item that assessed teachers on how materials/resources used during instruction
are appropriate to their age with a mean of 2.11 and standard deviation of 0.78with
33.3% of the respondents showing evidence of such practice while the remaining
66.7% rarely practice it. The item -aterials/resources are available in adequate
number for the class size” attracted a mean of 1.88 and standard deviation of 0.60
with only 11.1% of the participants showing evidence of materials/resources that are
available in adequate number for the class size and the remaining 88.9% showing no

evidence of it.

Table 4.3.2 shows that primary school teachers rarely practiced process differentiation

with average per item rating of 2.34 and standard deviation is 0.64.
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Table 4.3.2: Descriptive Statistics of Teachers Practice of process
Differentiation

Item Mean Standard Rarely Often
Deviation Occurf(%) Occur
(%)
1. Teacher uses a 2.22 0.67 6(66.6%) 3(33.3%)
variety of materials
other than the

standard textbooks
during instruction
delivery
2. Teacher provides 2.44 0.53 5(55.6%) 4(44.4%)
time for students to
actively process
information during
lesson delivery

3. Teacher applies 2.22 0.44 7(77.8%) 2(22.2%)
assessment
information to guide
instruction

4. Teacher 2.22 0.67 6(66.7%) 3(33.3%)

differentiates using
the general concepts
5. Teacher 2.33 0.70 5(55.6%) 4(44.4%)
differentiates
process to suit
pupils® differences

Key: f= Frequency (%) = Percentage

Table 4.3.2 shows means of items ranging from 2.22 to 2.44and standard deviation
from 0.44 to 0.70. The item that obtained the highest mean was the item that assessed
teachers on how often teachers provide time for students to actively process
information during lesson delivery with a mean of 2.44 and standard deviation of
0.53. 44.4% of the participants observed showed evidence of providing time for
students to actively process information during lesson delivery. The remaining 55.6%
rarely showed evidence of it. Again, 44.4% of the respondents observed showed
evidence of differentiating process to suit pupils‘ differences whiles the remaining
55.6% showed little or no evidence with a mean of 2.33 and standard deviation of
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0.70. 33.3% of the participants observed showed evidence of using a variety of
materials other than the standard textbooks during instruction delivery while the
remaining 66.7% showed little or no evidence with a mean of 2.22 and standard
deviation of 0.67. Again, 33.3% of participants showed evidence of participants
observed showed little evidence of differentiating using the general concepts while
the remaining 66.7% showed little or no evidence with a mean of 2.22 and standard
deviation of 0.67. 22% of the participants observed showed evidence of applying
assessment information to guide instruction while 77.8% of them showed little or no
evidence. This indicates that, most participants observed did not apply assessment

information to guide instruction most of the time.

Table 4.4.3 shows teachers‘ pedagogical practice of product differentiation which

yielded an average per item rating of 1.75 and standard deviation of 0.60.
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Table 4.3.3: Descriptive Statistics of Teachers’ Pedagogical Practice
of Product Differentiation

Item Mean Standard Rarely Often
Deviation Occurf(%) Occur
(%)
1. Teacher uses both 2.44 0.52 4(44.4%) 5(55.6%)

formative and
summative evaluation
2. Teacher provides 2.44 0.72 9(100%) 0(0.0%)
opportunities for student
products to be based
upon the solving of real
life and relevant
problems
3. Teacher uses variety of 1.56 0.53 9(100.0%)  0(0.00%)
assessment tools before,
during and after
learning
4. Assignments 1.67 0.50 9(100.0%)  0.(0.0%)
necessitates that
students conduct
research
5. Teacher works with 1.44 0.53 9(100%) 0(0.0%)
individual students or
groups to determine the
form of product
6. Teacher allows for a 1.33 0.50 9(100.0%) 0(0.0%)
wide range of product
alternatives (oral,
creative, visual etc)
7. Composition of groups 1.11 0.33 9(100%) 0(0.0%)
changes base on the
activity of the lesson

8. Learners are assessed 1.11 0.33 9(100%) 0(0.0%)
based on their learning
style
Key: = Frequency (%) = Percentage

Table 4.3.3 shows the means of the items ranging from 1.11 to 2.44 and standard

deviation from 0.33 to 0.72.

The item that yielded the lowest mean (1.11, SD = 0.33) inquired about learners being

assessed based on their learning style. All the participants observed showed little or
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no evidence of assessing their learners based on their learning style. . The item that
obtained the highest mean was on the item that inquired about teachers using both
formative and summative forms of assessment during teaching with a mean of 2.44
and standard deviation of 0.52. 55.6% of the participants observed showed evidence
of using formative and summative evaluation while the remaining 44.4% showed little
or no evidence of using both forms of evaluation. This indicated that participants

often use both forms of evaluation during instructional periods.

The table also showed a mean of 1.33 and standard deviation of 0.50 for the
statement, _teacher allows for a wide range of product alternatives (oral, creative,
visual etc)‘. None of the participants observed showed enough evidence of allowing
wide range of product alternatives. The items that inquired about teachers using
varieties of assessment tools during, before and after teaching attracted the mean of
1.56 and standard deviation of 0.53.All the participants observed showed little or no

evidence of using varieties of assessment tools.

The statement that inquired about teachers providing opportunity for students
products to be based on solving real life and relevant problems attracted a mean of
2.44 and standard deviation of 0.72. Again, none of the participants observed showed
enough evidence of providing opportunity for students‘ products to be based on

solving real life and relevant problems.

Apparent from Table 4.3.3, the participants observed did not make learners perform
much of research based tasks with a low a mean of 1.67 and standard deviation of
0.50. None of the participants observed showed enough evidence of performing much
of research based tasks. Also the item _teacher works with individual students or
groups to determine the form of product attracted a mean of 1.44 and standard
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deviation of 0.53. None of the participants observed showed enough evidence of
working with individual students or groups to determine the form of product.This is
an indication that, most participants imposed their forms of product expected from a

particular task or assignment.

Another item was on teachers changing the composition of groups for a particular
task based on the activity with a mean 1.11 and standard deviation of 0.33.All the
participants observed showed little or no evidence of changing the composition of

groups for a particular task based on the activity

4.5 Research Question 3: What challenges do primary school teachers experience
in differentiating mathematics instruction and assessment in Mampong
municipality?

A questionnaire was designed to seek issues that were challenging to participants with
regards to the implementation of differentiated instruction and assessment. Views
from respondents on each item about the challenges they face are presented in the

descriptive statistics in Table 4.4 with the mean and standard deviation on each item.

90



University of Education,Winneba http://ir.uew.edu.gh

Table 4.4: Descriptive Statistics of Challenges faced by Primary Schools
Teachers in Differentiating Instruction in Mampong Municipality

Item

Mean Standard Disagreef

Deviation

(“o0)

Neutralf(
%)

Agree
(%)

. It is difficult to

determine each
learners learning
style and the
appropriate
instruction tool to
match with

. Teachers lack

knowledge on
how to address
academic
diversity in
Differentiated
Instruction.

. Differentiated

Instruction and
assessment is one
of the
bureaucratic
mandate leaped
upon teachers

. Teachers can not

differentiate if
professional
development
resources are
absent

. As ateacher,

adjusting teaching
practice as
Differentiated
instruction is
disheartening and
upsetting

. Itis very difficult
to access the
readiness level of
learners

3.44

3.74

3.94

3.82

3.79

2.96

0.70

0.75

0.58

0.57

0.52

0.62

9(6.7%)

12(8.9%)

4(3.0%)

7(5.2%)

2(1.5%)

26(19.3%)

64(47.4%)

24(17.8%)

15(11.1%)

15(11.1%)

30(22.2%)

89(65.9%)

62(45.9%)

99(73.3%)

116(85.9
%)

113(83.7
%)

103(76.3
%)

20(14.8%)

. How to match the

appropriate
resource with
teaching is a
major challenge

3.81

0.56
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Table 4.4 continues

8.

10.

11.

12.

13.

Teachers are
limited to practice
differentiated
instruction due to
limited space for
group work.
Time factor
always poses a
threat to
differentiated
instruction.

Lack of
administrative
support hinders
the practice of
differentiated.
Large class size is
one of the threats
to Differentiated
instruction and
assessment
Teachers fear that,
there are no
models to talk
about
differentiated
instruction.
Teachers are
apprehensive for
the concept based
teaching with the
pressure of
standardized test
in Differentiated
Instruction

3.88

4.30

4.04

4.05

4.11

4.29

0.52

0.51

0.42

0.54

0.55

0.45

2(1.5%)

0(0.0%)

0(0.0%)

0(0.0%)

0(0.0%)

0(0.0%)

21(15.6%)  112(83.0
%)

322%)  132(97.8
%)

96.7%)  126(93.3.
%)

16(11.9%)  119(88.1
%)

13(8.6%)  122(91.4
%)

0(0.0%)  135(100%
)

Key: = Frequency

(%) = Percentage

Table 4.4 shows means of items on the challenges primary school teachers in

Mampong municipality face in differentiating instruction with means ranging from

2.96 to 4.30 and standard deviation from 0.42 to 0.75. A cursory look at the table

shows high means which indicates participants faced quite a lot of challenges when

implementing the concept of differentiated instruction. The item that yielded the
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lowest mean was on the statement ¥ is very difficult to access the readiness level of
learners”. It is clear that most participants were familiar with how to access the
readiness level of learners with a mean of 2.96 and standard deviation of 0.62. 14.8%
of the participants agreed on the statement, 65.9% were neutral and 0.7% disagreed on

the statement.

The item that attracted the highest mean (4.30., SD = 0.51) was on the statement
_Time factor always poses a threat to differentiated instruction and assessment‘. This
shows that most participants were restricted by time when they implement the
differentiated instruction with 97.8% of the participants agreeing to the statement and

the remaining 2.2% being neutral while none of them disagreed.

Another item that obtained a high mean (4.29, SD = 0.45) inquired about teachers
being apprehended for the concept based teaching with the pressure of standardized
test in differentiated instruction with all the participants (100%) agreeing to the
statement. This is a clear indication that expectations from standardized test hindered
the implementation of differentiated instruction. The statement ILarge class size is
one of the threats to differentiated instruction® also yielded a mean of 4.05 and
standard deviation of 0.54. 88.1% of the participants agreed to the statement, 11.9%
were neutral while none of the participants disagreed to the statement. This means that
a large class population apprehends participants from implementing differentiated
instruction. With a mean of 4.04 and standard deviation of 0.42, 93.3% of participants
agreed to the statement, lack of administrative support hinders the practice of
differentiated instruction® with the remaining 6.7% being neutral. None of the
participants agreed to the statement. The statement _Teachers fear that, there are no

models to talk about differentiated instruction® attracted a mean of 4.11 and standard
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deviation of 0.55. 91.4% of the participants agreed to the statement, 8.6% were

neutral while none of them disagreed to the statement.

The table shows that 85.9% of the participants agreed that differentiated instruction
and assessment is one of the bureaucratic mandate leaped upon teachers as the
statement attracted a mean of 3.94 and standard deviation of 0.58. 11.1% were neutral
while only 5.2% disagreed to the statement.83.0% of the participants agreed that they
were not limited when it comes to engaging learners in group activities and task,
15.6% were neutral while only 1.5% disagreed to the statement with a mean of 3.88
and standard deviation of 0.52. This could probably be because group task and
activities are part of the requirements of the School base assessment (SBA). 83.7% of
participants agreed to the statement, _Teachers can not differentiate if professional
development resources are absent‘, 11.1% were neutral while 3.0% disagreed to the
statement with a mean of 3.82 and standard deviation of 0.57. The statement _How to
match the appropriate resource with teaching is a major challenge® attracted a low
mean of 3.81 and standard deviation of 0.56 with 74.8% of the respondents agreeing
to the statement, 24.5% being neutral while 0.7% disagreed to the statement. This
shows that most of the participants agreed to that statement. 73.3% of the participants
agree to the statement _Teachers lack knowledge on how to address academic
diversity in differentiated instruction, 17.8% were neutral while 8.9% disagreed to

the statement with a mean of 3.74 and standard deviation of 0.7.

The table indicates that 45.9% of the number of participants agreed to the statement
that It is difficult to determine each learners® learning style and the appropriate
instruction tool to match with® 47.4% were neutral while 6.7% disagreed to the

statement.
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4.6 Qualitative Results from the Interview

The interview conducted after the questionnaire accounted for response from nine
participants who were spread across the municipality with each participant coming
from one of the nine circuits (T1, T2, T3, T4, TS5, T6, T7, T8 and T9.). The
interviews explored issues with 10 items which were based on the results of the
questionnaire on primary teachers’ knowledge and practices of Differentiated
instruction. The purpose of the questions were to explore participants knowledge on
differentiated instruction, how often they attend professional development courses or
programs that discussed differentiated instruction and assessment, how they determine
the readiness and learning profile of learners, the strategies they employ in
differentiating instruction and how they know how well students learn. It also

explored the challenges teachers face when implementing differentiated instruction.

When participants were asked how often they attended professional courses or events,
inside and outside the school, it was revealed that 3 of the respondents said (T3, T5
and T6.) they hardly attend such events outside the school throughout the academic
year but do attend some in the school at least twice in an academic year. The
remaining six (T1, T2, T4, T7, T8, and T9) said they have never attended professional
events/courses outside the school but at least once inside the school every academic

year. The following are some of the comments made by the participants.

T1: we always attend in-service programs in the school at least once
every academic year to address topics that teachers find it hard to
teach in the class but I have never attended any professional course
or event outside the school since my six years of teaching in this

school.
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When teacher 8 was asked the same question, he said,

T8: —we organise programs in our schools and sometimes we invite
resource personnel to discuss ways of improving teaching and
sometimes we discuss topics that we find difficult in the syllabus at
least every term. A part from that, I have never attended any

professional course or event outside the school.

Teacher 9 answered the same question by saying;

T9: -we organize professional courses or events inside the school at
least twice an academic year and I have attended three professional

events/courses ever since my 8 years of service”.

Participants were further asked if these professional courses they attended discussed

differentiated instruction and all of the respondents said No.

This confirms the results from the quantitative study that, some of the participants did

not practice differentiated instruction.

An insight into participants knowledge of differentiated instruction resulted in five
(T2, T4, TS5, T7 and T9) of them having a little idea about the concept and the
remaining four (T1, T3, T6, and T8) having no knowledge about the concept. These

were their response.

T2: et me see if I can try. Is it a way of teaching and assessing

that suits every learners way of learning?”
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T4 Answered the same question by saying;It is the way of teaching
and assessing that makes sure that each learner in the classroom has

taught and assessed based on each learners* difference.

TS5 commented that; Differentiated instruction is a way of making

sure each learner has a fair share in the entire learning process.

T7 added that: It is a process of teaching that employs many
strategies to make sure that each learner understands the lesson

taught in their own way.

T9 also commented that: —Pifferentiated instruction is a way of
teaching and assessing that makes sure that each learner in the
classroom has a clear understanding despite of their differences in

learning”.

Teachers will be able to differentiate instruction and assessment only when they have
pre assessed learners to know their readiness level. This made the researcher ask
question to find out if participants pre assess learners before the main instructional
process. All the participants said they did access learners before every instructional

process. Below are some of the comments from the respondents.

T3 commented that: —Falways ask questions before I teach so that I
can determine what my pupils already know about the topic we are
going to treat. Most times it makes the work easier because you can
determine the right channel to go so that pupils can understand the

lesson”.
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T7 added that: 4-don‘t joke with my R.P.K. I always assess pupils
to know what they know and how far they can go with what I am

about to teach them. It helps me to use the appropriate strategy.

T9 commented that: -+ review my pupils‘ relevant previous
knowledge on the lesson I am about to teach. That alone informs me
the period it will take me to compete the lesson. Most of my pupils
are above average. Sometimes most of them know little of what I

am about to teach.”

Participants were asked if they differentiate content and almost all respondents said
_No® because they said learners are supposed to learn the same thing and are
examined the same way, except Tl and T4 who pointed out to the fact that
unavailability of resources makes it impossible for them to fully differentiate content
so most at times they just go by the standard textbooks but they sometimes
differentiate content when there see the need to. A summary of some of their

responses are shown as follows.

T1: I do not usually do that. I vary the content sometimes when |
find out that, it might be difficult for some pupils to understand it

but it all has to come to what the syllabus is expected of us.

T4: T do not do that frequently. I only vary the content when I
notice that it is possible to do so. Sometimes I find it hard to

differentiate the content of what pupils are supposed to learn.

Participants were further asked if they differentiate process and all of the ten

respondents said they differentiate the process sometimes. They were further asked
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why they did not differentiate instruction sometimes and below is a summary of their

response is in the excerpts below:

T2: I sometimes differentiate instruction. I don‘t do it all the times

because I might be restricted by time.

TS: the major problem of this school is that we lack a lot of
materials to make teaching and learning much easier. This also
hinders us from implementing differentiated instruction in the

classroom. I mostly use one effective way to save time and energy.

There are many ways teaches can adopt to differentiate instruction so that students
can learn best through their learning style. This can be successful only when teachers
have been able to determine the various learning styles. This made the researcher ask
question about participants being aware of the different learning styles their pupils
possess. All of the respondents stated that, they are aware their pupils have different

learning styles. Below are some of their comments.

T8: I have noticed one boy in my class. Any time I put them in a
group, he contributes a lot to whatever task I give to them but on a
normal day, this boy will hardly talk or answer questions in the

classroom.

TS5 also commented that: —Some pupils in my class will never
understand a mathematics sentence during teaching unless it is
framed in a real life story form I always have to translate for their

sake.”
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T2 stated that: —+have also noticed that some of the pupils in my
class enjoy peer teaching. I noticed this when I paired and grouped

them for activities”

The fifth item on the interview guide asked about what were the ways of
differentiating instruction. The common strategy most of the respondents were
mentioning was grouping, individualized teaching and peer teaching. The response
from the participants indicated that most participants were aware of some of the

strategies of differentiating instruction.

The sixth item on the interview guide was an inquiry about how well participants
know their pupils learn and how they got to know. The summary of the comments

they made is captured as follows.

T3: my pupils learn best when I repeat instruction in diverse ways
for very learner to understand what is being taught and more than
average of the class answer questions well when I repeat instruction
in diverse ways. | get to know this through the exercises I give to

them.

T4: my students learn best when I give them manipulative materials
that supports the content of the instruction. It makes them
understand the concepts well. In the absence of these materials, I
have to repeat the instruction severally before they understand the

lesson and that takes a lot of time.

T7: I can boldly say that more than half of pupils in my class are

good. But I have to repeat the instruction over and over again before
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they can understand. Most of them are slow learners so in order to
achieve proficiency, I have to bring it low to their level and repeat

the instruction severally so that they can get the concepts.

The next item on the interview list asked teachers whether the size of the class did
pose a threat to differentiated instruction. All respondents said yes. A few of their

comments are captured as follows.

T2: I have 43 pupils in my class. About 13 of them are good
learners. The rest are below average sometimes I have to attend to
those below average individually. This makes the instructional
process stressful and boring for me. So sometimes I put those below

average in small groups and attend them.

T3: it is very difficult to attend to a lot of pupils individually
especially when you are assessing them. Sometimes there is no time
for the teacher give pupils feedback after assessing and use the

feedback to design a good way to instruct them again.

Participants were further asked if time also pose a threat on differentiated instruction.
All respondents responded yes to the question. This proves the data obtained in the

quantitative aspect. A summary of their responses are in the following excerpts.

T2: Time is a major challenge when it comes to differentiated
instruction. You might not get the ample time to attend to slow
learners individually. Our district organises a standardized test for

all primary schools so we teach to meet that limit which is also the
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requirement of the syllabus. So time is not on our side to attend to

only few students individually all the time.

T6: time places a major threat to differentiated instruction. Most
times, time is not on my side to attend to individual learners or even

use various strategies to teach on particular lesson.

The next item on the interview list asked teachers whether they differentiate
instruction or not and if they do, how do they go about it? All the respondents said
they sometimes differentiate instruction but not all the times and almost all of them
based their reason of time factor, except T8 and T9, who added that sometimes some
lessons need not to be differentiated. Most learners get the concept through the same

way. When they were asked how they go about it, some responded saying:

T7: 1 sometimes group pupils according to their ability and prepare
an instructional approach for each group and I also attend to

individual learners who find it hard to understand the concept.

T9: 1T attend to pupils who are slow in getting the concept
individually. I also vary the way I teach sometimes so that both
slow and fast learners will get what I am putting across at the same

time.

T4: After evaluating, I get to know those who did not get the
concept so I plan a different instructional approach to suit their

deficiency.

The next item on the interview list asked teachers how they differentiate instruction in

the class. As mentioned above in the interview item 5, most respondents claimed they
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mostly small groupings and individualized teaching. A summary of their response is

captured as follows.

T5: I sometimes group pupils according to their ability so that I can
assign the appropriate instructional approach to every group.

Sometimes I try to attend to slow learners individually.

Té6: I vary the methods I use to teach so that all learners in the class
will get their fair share. Sometimes I attend to pupils individually,
that is when I identify that, a particular student is finding it hard to

get a concept. But [ don‘t do this all the time.

Participants were further asked if they differentiate product in their class. If they do,
how they go about it. If they don‘t, why don‘t they? Six of the respondents (T1, T2,
T4, T6, T7 and 0T8) answered no. Three out of the six (T1, T2, and T6) based their
reason on time. The remaining three (T4, T7 and T8) based their reason on the fear of
not meeting the standards. Some of their comments are captured in the following

excerpts.

T1: I cannot get ample time to design a different assessment task for
some pupils in the classroom. We always have a general task ahead
so you cannot not risk that time assessing some few students
differently. It might make them reluctant or even lazy. They might
use that as an opportunity and stop focusing whenever lessons are
going on because they know they will be assessed in a different way

from the main assessment task.
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T7: The district organizes a standardized test for all schools so we
always make sure we teach to meet those standards and that of the
syllabus because they are somehow the same. You cannot deviate
from the standardized way and assess pupils differently. It might

make the learners fall short or not meet standards.

T3: I don‘t differentiate assessment because all pupils are supposed
to learn the same content so I think it is appropriate to assess them

the same way so that the expected outcome can be obtained.

The remaining three of the respondents commented that they sometimes differentiate
assessment in the class. They were further asked how they go about it and some of

their responds are captured as follows.

T5: sometimes if I notice that some of the pupils are slow in getting
the concepts, especially in mathematics lessons, I give the task that
have a low difficulty level compared to that of the entire class.

Gradually they keep up to the standard.

T9: I challenge some of my good learners sometimes with task that
are a above their level. For the slow learners, I sometimes give slow
learners task that are easier than the standard task for them to
gradually cope and get the concepts. I do this when I am giving the

homework but not class work

T4: 1 only do that when I‘m giving them homework. I have some
selected pupils that always give a difficult task to and some; I have

to make it easier else they will score nothing. If 1 do that in the
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classroom, some learners might feel they are superior over the

others.

The lasts item on the interview list asked teachers to mention any challenge they face
when they are differentiating instruction. Most of their response was that, time and
class size did post a major threat to differentiated instruction. All of the respondents
did mention that, they lack resources to make teaching and learning easier. All they
rely on is the textbooks and chalkboard illustrations and sometimes cardboards. Seven
(T1, T3, T4, T6, T7, T8 and T9) of the respondents commented that, lack of
professional training makes the implementation of differentiated instruction difficult.

Some of their responds a captured in the following excerpts.

T3: I don‘t remember I was taught anything like differentiated
instruction and assessment in college. We just practice some of
these things base on experience. There should be organization of

courses to train us on some of these things. It is very important.

T6: you need to be well learned and skillful before you can help
some learners because their learning style is hard to cope with. They
can make you waste the entire period on them. We need to be

trained before we can practice this always and appropriately.

A summary of the interview results indicates that almost all of the respondents did not
attend any professional program inside or outside the school that discussed
differentiated instruction and how it could be implemented. Although there was no
sign of participants being trained on differentiate instruction, the interview revealed
that most of the participants had a fair knowledge of the concept of differentiated

instruction. Teachers® knowledge on the components of differentiation of instruction
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varied and there was quite low evidence of its practice. Participants faced the
challenge of large class size, time factor, lack of resources and training. It was also
revealed that all participants assess the readiness level of their pupils before teaching
and was aware that, pupils in their classrooms have different learning styles. The
interview also revealed that participants did not practice differentiated assessment

frequently due to the fear of no meeting standards and being limited by time.

4.7 Discussion of Findings
The discussions of the findings obtained from the study on primary school teachers*

knowledge and practices of differentiated instruction are presented as follows.

1. Primary school teachers‘ knowledge of differentiated instruction.
2. Primary school teachers® pedagogical practices of differentiated instruction. .

3. Challenges primary teachers experience in differentiating instruction.

4.7.1 Primary School Teachers’ Knowledge of Differentiated Instruction

Knowledge refers to awareness of or familiarity with various objects, events, ideas, or
ways of doing things (Henrique, 2013). The extent of teachers knowledge on a
particular concept its influences the way it is implemented. Guerriero (n.d) supports
this assertion with the view that, teaching is knowledge-rich profession with teachers
as _lerning specialists.® As professionals in their field, teachers can be expected to
process and evaluate new knowledge relevant for their core professional practice and
to regularly update their knowledge base to improve their practice and to meet new
teaching demands. This indicates that teachers are supposed to be knowledgeable on

differentiated instruction before they can implement it well.
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Teachers can implement differentiated instruction when they are knowledgeable of its
process, theoretical framework and ways through which the theory is translated into
action (Franz, 2009). Primary school teachers in the Mampong Municipality
participated in the study exploring their knowledge of differentiated instruction on 8
components that include: process differentiation, content differentiation,
product/assessment differentiation, learner diversity, learner interest, lesson planning,

learning environment and general concepts of differentiated instruction.

The findings from the study (Table 4.2 and Table 4.2.2) revealed that, more than half
of the participants had knowledge of content differentiation. 5 items that were used to
assess participants‘ knowledge in content differentiation showed an overall
percentage of 70.9% having knowledge of content differentiation with 25.6% of them
having little or not enough while 3.5% of the participants had no knowledge of
content differentiation. This is an indication that most participants are of the

knowledge that the content of instruction should be differentiated to learners.

The findings from the study (Table4.2 and Table 4.2.2) also revealed that, more than
half of the participants had knowledge in process differentiation. 9 items were used to
assess participants‘ level of knowledge in process differentiation with an overall
percentage of 57.2% of the participants having knowledge of process differentiation.
33.6% of them were neutral while 9.2% of the participants had no knowledge of
process differentiation. This indicates that, a little over half of the participants had

knowledge of differentiating the process of instruction.

It was clear from the findings that most participants of the study had knowledge of
product differentiation. An overall percentage of 66.4% of the participants agreed to 5
statements which were used to assess participants knowledge of product
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differentiation. This indicated that, most of the participants had knowledge of product
differentiation. 31.1% of the respondents were neutral while 2.8% of the participants
had no knowledge of product differentiation. This indicated that most teachers agreed
to the fact that, product should be differentiated to learners with respect to their

individual differences.

Findings from the study (Table 4.2 and Table 4.2.4) revealed that, most of the
participants are aware of the fact that each classroom has learners with different
individual learning needs and abilities and should be treated as such. 6 items were
used under this category to assess participants® level of knowledge in identifying and
acknowledging learners® diversities to inform how instructions are being
differentiated. An overall percentage of 67.0% of the participants agreed to the
statements which is an indication that they had knowledge of diversity of learners.
31.9% of them were neutral while only 1.1 % showed no knowledge of it. This is an
indication that, more than half of the participants were knowledgeable of the fact that

individual learners have diversities in abilities and needs.

The findings from the study (Table 4.2 and 4.2.5) revealed that a little more than half
of the participants agreed that individual learners in every classroom have their own
learning interest which teachers should consider when differentiating instruction. An
overall percentage of 55.4% agreed that individual learners in every classroom have
their own learning interest which teachers should consider when differentiating
instruction. 38.3% were neutral while 6.3% of the participants disagreed. This is an
indication that more half of the participants had knowledge of their each of their

learners having different learning interest.

108



University of Education,Winneba http://ir.uew.edu.gh

The study also revealed that, most of the participants were knowledgeable of the fact
that the environment of the learner should be considered when differentiating
instruction. 4 items were used to assess participants® level of knowledge on the
environment of the learner being considered when differentiating instruction. An
overall percentage of 81.8% of the respondents agreed that the environment of the
learner should be considered when differentiating instruction. 18.2% of the
participants were neutral while none of the participants disagreed. This is an
indication that most of the participants had knowledge of the environment of the

learner playing a major role in making differentiation of instruction possible.

The findings of the study (Table 4.2 and Table 4.2.6) revealed that, most of the
participants were highly knowledgeable of having the diverse needs and abilities of
learners in mind when planning lessons. 4 items were used under this sub group to
assess the level of knowledge of the participants. 86.0% of the participants agreed to
this, 14.0 were neutral while none of the participants disagreed. This is an indication
that most of the participants of the study were knowledgeable of the fact that teachers

should have differentiation of instruction in mind when planning lessons.

The study also revealed that (Table 4.2 and Table 4.2.7), more than half of the
participants were knowledgeable of general concepts of differentiated instruction. 4
items were used to assess the level of knowledge of participants on the general
concepts of differentiated instruction. An overall percentage of 66.5% of the
participants agreed to the statements, 26.4% were neutral while 7.1% disagreed. This
indicates that more than half of the participants had knowledge of the general

concepts of differentiated instruction.
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The varying level of primary school teachers‘ knowledge of the eight differentiated
instruction components used in the study is consistent with the findings of Abora
(2015) and that of Whipple (2012) just that Whipple revealed similar variations of
teachers understanding among six components. This is in disparity with other studies
(Whipple, 2012) which indicated that teachers were knowledgeable of differentiated
instruction because they were given special education training. This was affirmed
from the interview conducted when teachers were asked whether they attend
professional development courses on differentiated instruction and all of the
respondents responded -No”. Most of the respondents claimed they adopted this
method of teaching through experience and some claimed they learnt some of its
concepts in the _Special Education Course® in their various colleges. This affirms the
findings of the study conducted by Abbati (2012) which revealed that the
exceptionally high implementers of DI were evidenced by personal factors such as
willingness to persevere and grow professionally, relatively long experience of

teaching the same grade level or class, and solid classroom management skills.

The knowledge teachers possess on a particular concept makes them able to
implement it well. Hence differentiated instruction cannot be fully implemented if
teachers lack knowledge on it. Teachers will be able to move differentiated
instruction from abstract terms to fundamental and practical way of life in the
classroom. Whipple (2012) supports this with the notion that, the extent of teachers*
knowledge on differentiated instruction affects its practice. Therefore, teachers are
supposed to possess enough knowledge on the best pedagogical practices in order to

fully implement it.

110



University of Education,Winneba http://ir.uew.edu.gh

4.7.2 Primary School Teachers’ Pedagogical Practices of Differentiated
Instruction

The quality of teaching practices has strong effects on children‘s experiences of
schooling, their attitudes and their learning outcomes (Musanti & Pence, 2010).
Further studies prove that students are more successful in school and are more
engaged if they are taught in ways that are responsive to their readiness levels
(Vygotsky, 1986), their interests and their learning profiles (Sternberg et al., 1998).
According to Tomlinson (2001, 2003), in adopting differentiated instruction, teachers
try to address these three characteristics for each student. A good pedagogy, likely to
effectively transform teaching and learning for quality education, is one in which
teacher develops the habit of examining given situations/contexts, be smart enough to
anticipate his/her students‘ needs within the situation, and on the basis of those needs,
to invent appropriate teaching practices (Ntim, 2017). This supports the assertion that,
traditional methods of teaching and learning does not ensure effective learning in
today‘s‘ classroom (Tomlinson et al., 2003). This assertion has called for researchers
(Dorleku, 2013; Kuyini & Abosi, 2014; Sakyi, 2014; Carlson, 2014) to adopt
differentiated to address the learning needs of the diverse learners in the Ghanaian

basic school classrooms.

Observation results obtained from the study indicate that, despite participants proved
that they were knowledgeable of the concept of differentiated instruction; there was
little evidence of its implementation and practice in the classroom. Results from the
observation indicated that, most materials and resources participants used are not up
to the standards and sometimes did not much the level of the topic.55.6% of the
participants showed evidence of this while the remaining 44.4% showed little or no

evidence of it. Also most of the materials participants used in instructing was not age
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appropriate and were scarcely available. The findings from the study revealed that
33.3% of the participants observed showed evidence of the materials/resources being
available and age appropriate while the remaining 66.7% showed little or no evidence.
The results from the observation also revealed that participants did not use varieties of
materials other than the standard textbooks with 33.3% of the participants observed

showing evidence while the remaining 66.7% showed little or no evidence.

This could be the reason that, participants were restricted by time and non-availability
of resources to fully implement differentiated instruction because results shown from
the qualitative study proved that most participants were knowledgeable of

differentiated instruction.

This confirms the findings from Abora‘s (2015) study in which the teachers were
knowledgeable of DI but refused to employ it for the argument of its feasibility,

difficulty, complexity, examination pressures and curriculum demands.

Observation results obtained from the study indicated that most participants did not
differentiate the content with an overall percentage of 72.2% of the participants
(Table 4.3 and 4.3.1) observed showing little or no evidence of it while the remaining

27.8% showed evidence of practicing content differentiation.

The result from the observation indicates that, participants gave students much time to
process information and give feedback with 44.4 % of the participants observed
showing evidence of practicing it while the remaining 55.6% showed no evidence of
practicing it. Participants also proved that they did use small groups and monitored
their progress. This can be confirmed from the interview when participants were
asked about the type of strategies they employed in differentiating instruction and

almost all of the respondents agreed to using individualized teaching and small
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groupings. Results from the study also prove that, teachers did apply assessment

information to guide instruction.

Studies conducted (Dotse, 2012; Gyasi, 2011; Henne, 2013; Thomas, 2012; Kuyini &
Abosi, 2014) indicates that, in the Ghanaian education system do not effectively cater
for the needs of pupils with learning difficulties in the regular classrooms. This
affirms to the findings of the study where it was shown that most participants did not
practice differentiated instruction The results generally show that, participants
scarcely differentiate instruction. Most of the reasons they gave was on that there
were not enough resources available for teachers to fully implement differentiated
instruction and also class size and hindered them. This affirms the study conducted by
Agbenyega and Deku (2011) which revealed that teachers in Ghanaian basic schools®
refusal to differentiate to cater for the diverse learning needs of different category of

learners in their classrooms due to conditions such as large class size.

Whipple (2012) sees product as a major component in differentiated instruction.
Tomlinson (2009) sees differentiated instruction as an ongoing process through which
teachers gather data before, during, and after instruction from multiple sources to
identify learners‘ needs and strengths. Gangi (2011) is of the view that Differentiated
assessment intends to measure what each learner produces as evidence of their
learning. Assessment takes several forms and should be differentiated from learner to
learner in order to allow every learner to exhibit what he/she has learnt (Tomlinson &

Allan, 2000).

The elements of differentiated assessment can be described under when, what, how,
and why headings. _When* refers to the time of assessment, _what® refers to the
elements that can be differentiated, _how refers to the differentiation based on
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students® profile and _why* refers to the reasons for differentiation (Tomlinson and

Imbeau 2011; and Tomlinson and Moon 2013; as cited by Kaur et al, 2018).

The results from the findings show that participants were knowledgeable of product
differentiation. Results from participants® practices of product differentiation
indicated that participants regularly use formative and summative forms of assessment
during instruction. Participants also provide the opportunity for learners‘ product to
be based on solving real life issues and relevant problems. Apparent form the results,
most participants also uses variety of assessment tools before, during and after
learning and also participants allowed for a wide range of product alternatives (oral,

creative, visual etc).

In contrast with participants high level of knowledge in differentiated assessment,
participants assessment task did not necessitate learners to undertake research which
can help each individual learner to explore his or her own way of under covering the
truth or learning. Also, there was no evidence of participants working with
individuals and groups to determine the form of product. Again there was no
evidence of compositions of groups being changed based on the activity of the lesson
and assessment task were not differentiated based on the learning style of pupils. This
indicated that most participants did not practice differentiated assessment. This was

affirmed when participants were interviewed.

The findings of the study are similar to the work of Abora (2015) and Whipple (2012)
in which teachers were highly knowledgeable of differentiated assessment but
showcased the least level of its practice. Few teachers who claimed to differentiate
assessment only did that when they were giving pupils home work but not classroom
task.
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Results from the findings revealed that most of the participants did not practice
differentiation of assessment despite showing a high level of knowledge on product

differentiation.

4.7.3 Challenges Primary School Teachers Experience in Differentiating
Instruction

Education continues its dynamic evolution in the contemporary society of knowledge.
Differentiated approach towards instruction is meant to fill the gap between teaching
and learning in order to push students as far as possible on their educational path
(Nicolae, 2013). Despite the effectiveness of Differentiated Instruction in promoting
and enhancing learning, it comes with some practical challenges (Joseph et al, 2013).
This concept was built by Tomlinson and McTighe (2006) from use in gifted
classrooms to use in all classrooms. Differentiated Instruction is seen as modern way
of teaching so replacing the traditional way of instruction makes teachers think the

instructional approach is one of the fads in instructional approaches (Subban, 2006).

One of the minor challenges that confront the approach of instruction is this study is
that, most participants agree to the assertion that, it is difficult to determine the
learning styles of learners with 45.9% of the participants agreeing to the statement,
47.4% were neutral while 6.7% disagreed. The best way differentiated Instruction can
be practices is when teachers are able to determine the learning styles of their
students. It stems from the assumption that teaching strategies need to be diversified
and adapted to suit the diversity of students needs in the classroom. Furthermore, this
diversity in teaching methods requires knowledge of the students‘ needs and their
preferred learning patterns (Ali, 2018). Even if there was evidence of participants

being able to determine the learning styles of learners, it was revealed from the study
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that, most participants agreed to the assertion that, —Feachers lack knowledge on how
to address academic diversity in Differentiated Instruction”. This can be affirmed
from comments from the interview when participants revealed that there was no
professional course to train them on the instructional approach hence it will be
difficult for participants to accommodate the ways of differentiating instruction when
they have not undergone any training on it. The qualitative study also proved that
73.35 of the respondents agreed that this was a challenge, 17.8% were neutral while

8.9% disagreed.

One of the most threatening challenges teachers experience in differentiating
instruction is time factor and size of the class. Participants also agreed to the assertion
that it took a lot of time in grouping learners for activities 97.8% of the participants
agreed to this while the remaining 2.2% were neutral. None of the participants
disagreed to this. This can be confirmed by a study conducted by Amadio (2014)
where it was revealed that, extra time on top of already demanding schedules and
daily requirements was among the greatest challenges. Lessons took more time to

complete which interfered with other classroom and administrative duties.

Another challenge participants experience in implementing differentiated instruction
is that, most participants agree to the assertion that Differentiated Instruction and
assessment is one of the bureaucratic mandate leaped upon teachers and aside that the
required support and resources to make its implementation smooth and possible seem
not to be available. From the qualitative study, 85.9% of the participants agreed to
this, 11.1% were neutral while 3.0% did not agree. Participants in the study also
agreed to the assertion that -Eack of administrative support hinders the practice of

differentiated instruction and assessment”. Weber et al (2013) confirm this with the
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assertion that, implementation of differentiated Instruction requires three main factors.
Among these factors are the supports teachers need to enhance all attributes which

improve or impede its implementation.

It was revealed from the study that participants were apprehensive for the concept
based teaching with the pressure of standardized test in Differentiated Instruction.
Some participants also feared that there were no models to talk about the concept

based teaching.

Many teachers lack the resources to make the implementation of Differentiated
instruction and assessment possible so the solely rely on textbooks and teacher guides.
However, in this case, participants agreed to the assertion that, the Teachers® Guide
does not specifically outline the ways to differentiate instruction. Participants were of
the view that, the poor achievement of some students makes them prefer traditional
methods. This confirms the reason why many teachers stick to the traditional method

of teaching.

These outlined challenges should be addressed differentiated instruction in the
municipality can be fully implemented. The study revealed that most participants
lacked the skill or strategy to differentiate instruction hence, did not show evidence of
practicing it. According to Good (2006), teachers in heterogeneous classrooms do not
automatically know how to address academic diversity in those setting and often see
no need to change their behaviours to do so because most teachers are unsure of how

to begin this extensive process.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.0 Overview
The chapter presents the summary of the findings, conclusions and recommendations

on the study.

5.1 Summary of Findings

The study set out to explore primary school teachers® knowledge and practices of
differentiated instruction. It was conducted in the Mampong Municipality in the
Ashanti Region of Ghana. The study employed the mix method approach to build
understanding about primary school teachers® knowledge of Differentiated
Instruction. The sample size used for the study was 135. The researcher used
questionnaire, observation and interview to obtain data for the study. The
questionnaire was used to collect the quantitative data while observation and
interview were used to collect the qualitative data. The quantitative data were

analysed using SPSS version 22 and the qualitative data were analyzed thematically.

5.1.1 Major Findings

The major findings of the study revealed that:

1. There level of primary school teachers® knowledge on Differentiated
Instruction varies on its major component. The findings from the study reveal
that, most of the participants are knowledgeable of the major components of
differentiation of Instruction. The level of the teachers‘ knowledge determined
was in an ascending order as process, learner diversity, content, product/
assessment, learning environment, lesson planning, general differentiation

concepts and learner interest. There were variations in the level of Teachers
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knowledge in differentiated instruction and assessment. Whiles some
participants were seen to be highly knowledgeable, others were neutral while
some had low level of knowledge in the concept of differentiated instruction
and assessment.

It was found out from the study that majority of primary school teachers did
not differentiate instruction most of the times despite their high level of
knowledge on the concept. Participants scarcely teach to address the
individual needs of the learners and also failed most at times to differentiate
the content and process of the instruction to suit learners® differences.

It was found out from the study that some challenges served as a barrier for
participants to differentiate instruction. Majority of the participants revealed
time and size of the class as a major threat to the practice of differentiated
instruction. Also, majority of the teachers were apprehended by standardized

test for pupils® assessment.

5.2 Conclusion

The study revealed that primary school teachers in the Mampong Municipality are

knowledgeable of differentiated instruction but however, there are disparities in the

level of their knowledge in the components of differentiated instruction with regards

to knowledge, participants were knowledgeable of process differentiation, diversities

in learners and content differentiation. They also seem to be averagely knowledgeable

of product differentiation, learning environment and product differentiation. Learning

interest, General concepts of Differentiated instruction and learning style of learners

were the components of differentiated instruction that participants were less

knowledgeable of.

119



University of Education,Winneba http://ir.uew.edu.gh

However, despite the study revealed that participants were knowledgeable of
differentiated instruction and assessment; there were very little evidence of its
practice in the classroom. The study revealed that participants only practiced a bit of
process differentiation maybe because they were aware of differences amongst pupils
as revealed by the study. Participants also lacked the skill to address different learning
styles probably because there was no or little training to make it easier for participants

to implement the concept.

Moreover, majority of the participants showed no evidence of differentiated
assessment in their classroom. Learners were generally assessed the same way
because participants felt all learners were supposed to take the same standardized test
hence they saw no need to differentiate and that, learners might become lazy or

reluctant when they assessed differently from the standards.

Again, participants revealed that time serves as a major threat to the practice of
differentiated instruction. Majority also indicated class size as one of the major
challenges to the participants. Other challenges were the pressure from standardized

test and non-availability of resources to make the implementation of the concept.

5.3 Recommendations
The following recommendations were made from the findings of the study for

considerations by the reseaercher:

1. Despite the importance and relevance of differentiated instruction in our
educational system, Participants revealed disparities of level knowledge on the
major components of differentiated instruction. Although participants showed

some high level of knowledge on some of the major components of
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differentiated instruction, it was revealed that they scarcely practice the concept
in the classroom probably because they lack the skill and the know how to
implement the concept. Hence, it is recommended that, all institutions that
educate teachers tune the curriculum to encourage teacher trainees to practice

differentiated instruction at the basic level of education.

It is recommended that the Ghana Education Service and headteachers of basic
schools frequently organise courses and professional development programs to
expose basic school teachers in the municipality to the concept and practices of
differentiated instruction to encourage and motivate them. This could be done

through in-service trainings organised inside or outside the school.

Participants® revealed time and size of the classroom as some of the major
challenges they experience in implementing differentiated instruction and also,
schools were not resourced enough to ensure the practice and implementation
of the concept. It is therefore recommended that the Ghana Education Service
give ample time to teachers to engage learners and also make it possible for at
least each class at the primary level to have two professional teachers to reduce
the workload on teachers and also make the implementation of the concept

smooth.

5.4 Implications for Further Research

The study revealed that majority of teachers did not differentiate instruction despite

they showed high level of knowledge in some of the major components of

differentiated instruction probably because there is no trace of intense training on the

concept in their teaching experience. Since the study did not explore a large sample, it
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is suggested that further research can be conducted in different settings in the country

with a larger sample size.

Another direction for further research would be to explore how teacher trainers
instruct teacher trainees to impact the concept of Differentiated Instruction in them to
practice. If teacher trainees are properly trained on the concept before they pass out as

professional teachers, implementing it would not be of a great challenge to them.

Lastly, an experimental research can be conducted to reveal the extent to which

differentiated instruction impacts knowledge on learners.
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APPENDIX A

QUESTIONNAIRE GUIDE

Section A: Background Demographic Data — please fill in or check the appropriate item

below.

This questionnaire is designed to investigate primary teachers‘ knowledge and practice of
differentiated instruction in mathematics in Mampong Municipality. The first section of the
questionnaire intends to obtain personal information, and in the second, third and fourth
sections, there are questions that will find your knowledge, practice and challenges of
differentiated instruction respectively. Please respond honestly to the items and you can be

assured that your responses will be kept confidential.

SCROOL: o

Which class level do you teach?

(1) BS1] (i) BS2[J i) BS3[_] (v)BS4 [ ] (vBS5[] (vi)BS6 [ ]

Gender?

(i) Male [_] (ii) Female [_]

Highest educational qualification

(i) Cert “A” ] (ii) Diploma [] (iii) Bachelor‘s Degree [ | (iv) Masters Degree [ |
(v) other []

As a teacher, choose the range of years for which you have been teaching.

(i) 1 — 10 years [ (ii) 11 — 20 years [ ] (iii) 21 —30 years [ ] (iv) 30 years and above
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SECTION B: Teachers’ Knowledge of Differentiated Instruction

Indicate your level of agreement about differentiated instruction using the scale below:

1= strongly disagree 2 = disagree 3 = undecided 4 = agree 5 = strongly disagree

STATEMENT

Content can be varied for pupils in the same classroom

Specifically, contents can be reduced for pupils with learning
difficulties and upgraded for gifted learners (in the same class)

All learners in the same classroom must learn the same content no
matter their learning differences or learning needs

Content must satisfy the curriculum needs or examination requirements
instead of individual pupil‘s needs

It is mandatory for teachers to clearly articulate what they want learners
to know, understand and be able to do.

Teaching/Learning activities should mainly/primarily be based or
centered on individual pupil ‘s needs during lesson delivery

I am familiar with entering into learning contracts with pupils

I am familiar with giving learners tiered activities/lesson

I am familiar with scaffolding learners in teaching

Students should be provided with the choice to work alone, in pairs or
in small groups during teaching/learning

Some pupils can be given individual attention during teaching

A variety of teaching methods should be used during teaching

Learner groups in the classroom should be formed based on learners*
abilities, interests, styles and learning preferences

Each learner in the classroom should be allowed to choose his/her own
preferred way of learning

Questions asked during teaching should only measure pupils*
understanding and progress on the content being taught

Pupils should be provided with the choice to work alone, in pairs or in
small groups during classroom assessment

provide variety of assessment tasks for pupils to choose from

A variety of assessment tools/strategies should be employed before,
during, and after teaching and learning
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Every learner must work on the same assessment tasks

I see all pupils in my classroom as homogeneously the same

Pupils in my classroom have the same learning characteristics

Every classroom has pupils with learning disabilities/abilities

Gifted learners are also special pupils who need extra attention

Lessons must be taught to satisfy each learner in the classroom

Lessons must be taught to all pupils generally in the same way

Every pupil in the classroom has his/her own learning interest

Every individual learner has learning culture and expectations

Every pupil‘s interest, cultures and expectations should be considered
when teaching

Individual pupils life situations impact their learning greatly

Classroom environment should be structured to support a variety of
activities like flexible grouping or individual work

Materials should be varied to satisfy pupils® interest/abilities

Learning environment should favor every learner

Normal classroom environment should include special children or
pupils with disability (physical, emotional, mental etc)

Every pupil‘s needs must be considered when planning lessons

Lesson objectives should consider individual leaner‘s needs

Lessons should be planned considering pupils® differences

The same lesson plan must satisfy all learners in the same class

I have enough knowledge on Differentiated Instruction

I know much about equity and accessibility for all learners

I have enough knowledge on Inclusive Education

I have enough knowledge on Special Education
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SECTION C: Teachers’ Practice of Differentiated Instruction

Indicate the frequency of occurrences to your practice of differentiated instruction using the

scale below:

1 = Never occurs, 2 = rarely occurs, 3 = Often occurs 4 = Always Occurs

STATEMENT 11213

Materials/resources supports the standards and topics

Materials/resources are age appropriate

Materials/resources are available in adequate number for the class size

Teacher differentiates the content of instruction to suit pupils‘ differences

Teacher uses a variety of materials other than the standard textbooks during
instruction delivery

Teacher provides time for students to

actively process information during lesson delivery

Teacher applies assessment information to guide instruction

Teacher differentiates using the general concepts

Teacher differentiates process to suit pupils® differences

Teacher uses both formative and summative evaluation

Teacher provides opportunities for student products to be based upon the
solving of real life and relevant problems

Teacher uses variety of assessment tools before, during and after learning

Assignments necessitates that students conduct research

Teacher works with individual students or groups to determine the form of
product

Teacher allows for a wide range of product alternatives (oral, creative, visual
etc)

Composition of groups changes base on the activity of the lesson

Learners are assessed based on their learning style
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SECTION D: Challenges to differentiated Instruction

Indicate your level of agreement about differentiated instruction using the scale below:

1= strongly disagree 2 = disagree 3 = undecided 4 = agree 5 = strongly disagree

STATEMENT 112(3]|4

It is difficult to determine each learners learning style and the
appropriate instruction tool to match with

Teachers lack knowledge on how to address academic diversity in
Differentiated Instruction

Differentiated Instruction and assessment is one of the bureaucratic
mandate leaped upon teachers

Teachers can not differentiate if professional development resources
are absent

As a teacher, adjusting teaching practice as Differentiated instruction is
disheartening and upsetting

It is very difficult to access the readiness level of learners

How to match the appropriate resource with teaching is a major
challenge

Teachers are limited to practice differentiated instruction due to limited
space for group work.

Time factor always poses a threat to differentiated instruction.

Lack of administrative support hinders the practice of differentiated

Large class size is one of the threats to Differentiated instruction and
assessment

Teachers fear that, there are no models to talk about differentiated
instruction

Teachers are apprehensive for the concept based teaching with the
pressure of standardized test in Differentiated Instruction
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APPENDIX B

OBSERVATION GUIDE

Please Circle the Appropriate Number Next to Each Item Using the Below Evidence of

Implementation

1 = never occur 2 = rarely occur 3 = Often occur 4 = Always occur

Practice of Content Differentiation

Statement 1

Materials/resources supports the standards and topics

Materials/resources are age appropriate

Materials/resources are available in adequate number for the class size

Teacher uses a variety of materials other than the standard textbooks

Teacher differentiates using major concepts

Practice of Process Differentiation

Statement 1

Teacher works with total groups, individuals and small groups

Teacher applies assessment information to guide instruction

Teacher provides time for students to actively process information

Teacher uses a variety of instructional strategies and activities to teach

Teacher differentiates process to suit pupils differences
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Practice of Product Differentiation

Statement

Teacher uses variety of assessment tools before, during and after learning

Teacher provides opportunities for student products to be based upon the

solving of real and relevant problems

Teacher allows for a wide range of product alternatives (oral, creative, etc)

Teacher uses both formative and summative evaluation

Assignments necessitates that students conduct research

Teacher works with individual students or groups to determine the form

of product
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APPENDIX C

INTERVIEW GUIDE

How often do you attend professional events, inside and outside this school?

Do any of the events provide instructional strategies discussing differentiated instruction?
What does differentiated instruction mean?

What activity do you take students through before instructing them in a new lesson?
What are some of the common strategies you use to differentiate a lesson?

How well do students learn in your classroom? How do you know?

Does time pose a threat to differentiated instruction? If yes, in what way?

Does large class size pose a threat in differentiated instruction? If yes, why?
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APPENDIX D

LETTER OF INTRODUCTION
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APPENDIX E
APPLICATION FOR AN INTRODUCTORY LETTER FROM GHANA EDUCATION

SERVICE
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APPENDIX F

RELIAQBILITY COEFFICIENTS OF THE VARIABLES

Reliability Statistics of Knowledge

Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items

No. of Items

0.994 0.995

45

Item Statistics

Item Mean Std. Deviation N
Teaching/Learning activities should mainly/primarily be
based or centered on individual pupil‘s needs during 2.3284 0.74366 135
lesson delivery
I am familiar with entering into learning contracts with 34627 0.73225 135
pupils
I am familiar with giving learners tiered activities/lesson 3.3881 0.56075 135
I am familiar with scaffolding learners in teaching 3.3433 0.67283 135
Studen.ts shguld b.e provided with the. choice to work ' 3.5000 0.65752 135
alone, in pairs or in small groups during teaching/learning
Some' pupils can be given individual attention during 49015 0.58508 135
teaching
A variety of teaching methods should be used during 3.985] 0.58791 135
teaching
Learner groups in the classroom should be formed based
on learners® abilities, interests, styles and learning 4.0224 0.58124 135
preferences
Each learner in the classroom should be allowed to choose 3.9925 0.63122 135
his/her own preferred way of learning ' ’
Questions asked during teaching should only measure
pupils® understanding and progress on the content being 4.0821 0.60136 135
taught
Pupils should be provided with the choice to work alone, 3.4104 0.59082 135
in pairs or in small groups during classroom assessment ' '
provide variety of assessment tasks for pupils to choose 3.9179 0.61373 135
from ’ '
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A variety of assessment tools/strategies should be

employed before, during, and after teaching and learning 3.5224 0.60965 135
Every learner must work on the same assessment tasks 3.6791 0.60822 135
Glfteq learners are also special pupils who need extra 37313 0.73744 135
attention

Eyery c.:l.assroc.)rp‘has pupils with learning 37090 0.69178 135
disabilities/abilities

Eyery c.:l.assroc.)rp‘has pupils with learning 3.6567 0.58944 135
disabilities/abilities

Pupils in my classroom have the same learning 3.5746 0.68690 135
characteristics

Lessons must be taught to all pupils generally in the same 41045 0.65199 135
way

Lessons must be taught to satisfy each learner in the 41642 0.67383 135
classroom

Every pupil‘s interest, gultures and expectations should be 3.4550 0.80986 135
considered when teaching

Every 1nF11V1dual learner has learning culture and 33881 0.78434 135
expectations

Every pupil in the classroom has his/her own learning 3.9550 0.65884 135
Interest

Individual pupils‘ life situations impact their learning 37537 0.86221 135
greatly

Classroom environment should be structured to support a

variety of activities like flexible grouping or individual 4.0149 0.68260 135
work

Materlals shguld be varied to satisfy pupils 4.0000 0.68276 135
interest/abilities

Learning environment should favor every learner 4.4627 0.63313 135
Normal classroom environment should include special

children or pupils with disability (physical, emotional, 4.3358 0.54764 135
mental etc)

Every pupil‘s needs must be considered when planning 49313 0.72459 135
lessons

Lesson objectives should consider individual leaner‘s 41716 0.64337 135
needs

Lessons should be planned considering pupils® differences | 4.1940 0.66579 135
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The same lesson plan must satisfy all learners in the same

4.0224 0.79912 135
class
I have enough knowledge on Differentiated

3.6119 0.90038 135
Instruction
I know much about equity and accessibility for all learners | 3.6791 0.79093 135
I have enough knowledge on Inclusive Education 3.7388 0.82196 135
I have enough knowledge on Special Education 3.9104 0.69868 135
Content can be varied for pupils in the same classroom 3.9552 0.71362 135

Specifically, contents can be reduced for pupils with
learning difficulties and upgraded for gifted learners (in 4.0075 0.69905 135
the same class)

All learners in the same classroom must learn the same

content no matter their learning differences or learning 3.9627 0.65358 135
needs

Cont.ent must .satlsfy the.cul.‘rl.culum ne'efls or examination 41567 0.72397 135
requirements instead of individual pupil‘s needs

It is mandatory for teachers to clearly articulate what they 33955 0.87590 135

want learners to know, understand and be able to do.
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Reliability Statistics of practices

Cronbach's Alpha Based on
Cronbach's Alpha Standardized Items N of Items
0.975 0.975 18
Item Statistics
Std.
Item Mean Deviation
Materials/resources supports the standards and topics 2.3000 0.94868
Materials/resources are age appropriate 2.2000 0.78881
Materlals/.resources are available in adequate number for 2.0000 0.66667
the class size
Tea;hf:r (.hfferentlates the content of instruction to suit 1.9000 0.73786
pupils® differences
Teacher prov1d§s time for students to actively process 25000 0.52705
information during lesson delivery
Teacher differentiates process to suit pupils® differences | 2.4000 0.69921
Teacher uses a variety of materials other than the
standard textbooks during instruction delivery 2.3000 0.67495
Teacher differentiates using the general concepts 2.3000 0.48305
fl“eacher. applies assessment information to guide 23000 0.67495
Instruction
Teacher uses both formative and summative evaluation 2.5000 0.70711
Teacher provides opportunities for student products to be
based upon the solving of real life and relevant problems 2.5000 0.52705
Teacher uses Yarlety of assessment tools before, during 1.7000 0.67495
and after learning
Assignments necessitates that students conduct research 1.8000 0.63246
Teache.r works with individual students or groups to 1.6000 0.69921
determine the form of product
Teacher all.ows for a wide range of product alternatives 1.4000 0.51640
(oral, creative, visual etc)
Composition of groups changes base on the activity of the 1.2000 042164
lesson
Learners are assessed based on their learning style 1.1000 0.31623
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Reliability Statistics of challenges

Cronbach's Alpha Based
Cronbach's Alpha on Standardized Items N of Items
0.969 0.970 13
Item Statistics
Mean |Std. Deviation | N
It is dlfﬁcul.t to Qetem1pe each learners leqrnlng style and 3 4444 0.69826 135
[the appropriate instruction tool to match with
Teachers lack knowledge on how to address academic
diversity in Differentiated Instruction 3.7407 0.75274 135
HOW to match the appropriate resource with teaching is a 3.9407 0.5%088 135
major challenge
D1fferent1afted Instruction and assessment is one of the 38222 0.57129 135
[bureaucratic mandate leaped upon teachers
As a tea'che‘r, ashustmg tfaachlng practlpe as Differentiated 37850 0.52384 135
instruction is disheartening and upsetting
T;acherg fear j[hat, thqre are no models to talk about 41185 0.54707 135
differentiated instruction
Teachers can not differentiate if professional development 3.8148 0.56231 135
[resources are absent
Teacher‘s are limited to practice differentiated instruction 38815 0.51907 135
due to limited space for group work.
Tlme faptor always poses a threat to differentiated 43037 0.50776 135
instruction.
Lgck of gdmlnlstratlve support hinders the practice of 4.0444 0.42085 135
differentiated
Large c!ass size is one of the threats to Differentiated 4.0519 0.53697 135
instruction and assessment
It is very difficult to access the readiness level of learners |2 9556 |  0.62135 135
Teachers are apprehensive for the concept based teaching
with the pressure of standardized test in Differentiated 4.2889 0.45493 135

[nstruction
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