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PREPARATORY SCHOOL STUDENTS LEARNING STYLES AND
STRATEGIES IN LEARNING MATHEMATICS IN ESTIE WOREDA,
SOUTH GONDAR ZONE, AMHARA REGIONAL STATE, ETHIOPIA

ABSTRACT

The objective of this study to investigate preferred learning styles and strategies of
preparatory school students of Estie woreda. This study conducted in three preparatory
schools in South Gondar Zone of Esstie Woreda. A descriptive design with guantitative and
qualitative research methods were employed in the study while the instruments of the study
were questionnaires and an interview. The sample comprised of 336 (168 male and 168
female) preparatory school students who were selected randomly. The study revealed that the
most referred learning styles and strategies to learn mathematics by students were learning
mathematics in the morning classes, formal ways of seating arrangements, widening logical
reasoning and developing thinking ability, information written on a blackboard and
supplemented by visual aids and listening to lessons presented by teachers and working on
mathematics problems in groups with peers or in teams (extrovert style). There was a
significant difference between female and male students’ preference of learning syles and
strategies in learning mathematics. The majority of the students responded that mathematics
was given as a compulsory subject in their school and it is a difficult subject and they did not
understand it easily the main challenges that they faced to use their own preferred learning
styles and strategies to learn mathematics. Moreover, because of their lack of their owned
preferred learning styles and strategies negatively affected their success in mathematics. This
study recommended that responsible bodies should assist students to use their own preferred
learning styles and strategies and further investigations needed concerned with the learning

of mathematics that improve the teaching learning processes in schools.

Key Words: Learning Styles and Strategies, Preparatory schools, learning mathematics
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1. INTRODUCTION
1.1. Background of the Study

Mathematics is one of the subjects considered as very crucial subject irrespective of country
or level of education and an important element of the school curriculum. It is a key subject
necessary to the promotion of economic development for a given country which encourages
learners to observe, reflect and reason logically about a problem and in communicating ideas,
making it the central intellectual discipline and a vital tool in science, commerce and
technology (Imoko and Agwagah, 2006). Due to a broad consensus among policy makers,
curriculum planners, school administrations and business and industry leaders countries
mathematics is necessary at the secondary school level and a prerequisite for moving from
the junior to the senior secondary school and at the tertiary level of education. According to
the Ministry of education (2004), the teaching of Mathematics has a history of fifty years,
since introduction of modern education to the resent years. Mathematics is hated by learners
who do not find figures interesting, especially those students who are more into social
sciences (Prayoga & Abraham, 2017). Most students perceive mathematics subjects
negatively (Zakaria, Solfitri, Daud & Abidin, 2013; Fonseca, 2007). Because of the formula
and rules involved in a mathematics lesson, students tend to develop negative attitudes and
concern towards the subject (Altintas & Ilglin, 2017). Many students struggle with learning
mathematics at some point. For this reason, they have to experiment with different learning
styles in learning mathematics. The learning styles of the students define how they respond to

stimuli in the context of learning.

In the global world of the 21century, learning styles and strategies are important in learning
of Mathematics. The world now is truly technology driven, where instead of being a mere
tool for civilization, it poised to become its master and every student is unique and has
genius potentials. Learning of mathematics is different from any other learning because it is
the central intellectual discipline and a vital tool in science, commerce and technology
(Imoko and Agwagah, 2006).

In addition, the concept of learning styles and strategies are believed to be important since it
is seen as the goal of all developmental learning. They can be considered as a desirable goal

in science education. Actually learner centered teaching learning process or approach has



the result in more emphasis on the benefit of learning styles and strategies in the success of
Learning of mathematics. It is due to the fact that the rapid technological development

somehow leads to changes in the society particularly in education.

Learning styles are the total effort that the students need to process, understand and adopt
the information introduced in learning-teaching processes or in their individual preparation
(Tay, 2013). In other words learning styles can be described as the whole of the performed
activities of learner to give meaning to information in cognitive and affective processes
(Kafadar, 2013). Hence, student's learning styles are among the acquired factors. Based on
their individual differences, different students use different learning styles and strategies for
their learning.

In a world of knowledge, learners learning styles are accepted to be capable of putting
realistic and reachable learning goals, selecting appropriate methods and techniques to be
adopted, monitoring their own learning process, and assessing the progress of their own
learning (Gizem, 2015). In means learning styles are effort that the students need to process,
understand and adopt the information introduced in learning-teaching processes or in their
individual preparation. With need for learners who are capable of taking control of their
own learning activities become a central skill to be adopted by both learners and teachers

with the help of teachers to a certain degree.

Due to societies' backward level of socio-cultural development of developing countries
including Ethiopian learners have been requiring supports through adopting different
learning styles and strategies from their teachers and school teaching curriculum to improve
their learning autonomy. As Dunn (1995) argues, students should be encouraged to use their

preferred learning styles and strategies in order to understand the subject they learn.

One of the mechanisms playing a significant role on improving students’ academic
performance in mathematic learning is practicing of different learning styles and strategies.
Matching of instructional strategies to their individual learning styles has “consistently
evidenced positive results” in empirical studies (Minotti, 2005). Likewise, in Estie’s
Woreda Preparatory Schools, developing learners academic performance in mathematics
subject requires adoption of students learning styles and strategies related to students' skill

and capacity. However, there is limited practicing of different students learning styles and



strategies which are associated with subject matter and learners' skills, attitude and capacity

to improve their academic achievements.

Therefore, implementing of available learners learning styles and strategies in enhancing
students’ academic performance should be taken in to account and never be ignored in the
learner’s autonomy because learners usually have not automatic efforts to process,
understand and adopt the information introduced in learning-teaching processes or in their
individual preparation. According to an understanding of the way students learn improves
the selection of teaching styles and strategies best suited to student learning (Zapalska and
Dabb, 2002). They need practicing of different learning styles and strategies which help
them to foster their academic achievements.

Therefore, this study was carried out to fill the research gaps of learner’s styles and
strategies on learning mathematics education in the study area. In addition, it provided
primary information about learner’s styles and strategies on learning mathematics in
enhancing learners learning performance in preparatory school. So, the study was aim to
assess students learning styles and strategies in learning mathematics in Estie Woreda

Preparatory schools.

1.2. Statement of the Problem

In Ethiopian schools, mathematics is thought as an important subject at all levels along the
side of other subjects. The teaching of Mathematics as a science subject has seen various
approaches and methods being implementing in enhancing the learner academic
achievement. Students' learning style and strategies are important elements that can affect a
student's ability to achieve something better and process the information. The knowledge of
learning styles and strategies is essential for educating or developing the potential of
children in different ways according to learners’ abilities, learning characteristics and/or

needs (Chan, 2001).

Mathematics teachers need to develop their practice so as to fit more closely with the roles,
values and philosophies underpinning the mathematics curriculum they teach. Teachers
need to match their teaching styles to students' preferred learning styles for difficult tasks,
and to reinforce the learning of contents by employing diverse teaching strategies (Park,

2001). In addition, students are expected to construct their own mathematical knowledge,



discover relationships and find facts by using their own learning styles and strategies rather

than memorizing mathematical formulas and procedures (Cangelosi, 1996).

In general, students who attributed their academic success to factors such as self-
confidence, interest in mathematics as well as family background and support tended to
show higher achievement levels than students who attribute their academic outcomes to
natural talent or to good luck (PaulMutodi, 2014).

In Ethiopia, the effectiveness of teaching and learning process is dependable on teachers’
interaction with students as well as communication among students and how these students
communicate with their learning material. Teachers play a vital role in teaching which
requires in depth understanding of learning process and students’ characteristics which
differ in development stages. Similarly, the learning styles and strategies have been matched

to the subjects, methods and learning materials.

Nevertheless, the effectiveness of students learning styles and strategies in mathematics is
not run at the expected level. There is an aggrevance on teaching and learning activities
related to the difference of learning style and strategies among teachers and students in
teaching mathematics. Teachers tend to teach according to their learning style with
assumption that all students have the same learning style and strategies as they are.
According to MoE (2003) study indicated that Mathematics teachers are not necessarily
good at teaching in schools by using active learning methods for exploiting the advantages
coming through promoting learners' learning styles and strategies.

Therefore, to the teaching-learning styles and strategies of mathematics subject among
students and the primary concerned of mathematics teachers many studies were conducted.
For instance, Masitah et al, (2013) conducted a research entitled on “A Comparison of
Learning Styles and Study Strategies Used by Low and High Math Achieving Brunei
Secondary School Students”. Similarly, Mazlini et al. (2013) conducted a research on
"Learning Style and Mathematics Achievement among High Performance School Students™.
Daniel and Dessalegn (2009) also conducted a study on "Enhancing Active Learning
through Self- and- Peer Reflections: The Case of Selected schools in Ethiopia"”. However,
the findings of these studies did not give much information about students learning styles

and strategies for mathematics achievement. In addition, students learning styles and



strategies for learning mathematics have not yet been fully recognized as well as no similar

researches were conducted in Estie Woreda Preparatory Schools.

The researcher observed that the students learning styles show difference from individual to
another and each individual has their own learning style. Some students like to be guided,
the rest may prefer to study in group and some can perform better if they are given the
chance to be freely involved in their learning activities. Some students get actively involve,
being observant and listening to the music while learning. These are related to students
learning style which has to be identified by teachers in ensuring the teaching and learning
process can be implemented effectively to achieve the objective. Without being aware of
these learning styles, students tend to be left behind of what they learn.

Thus, there was a gap in studying students learning styles and strategies for learning
mathematics in the study area. This situation motivates the investigator to read literatures

and proposed this study to fill this research gaps.

So, the researcher’s interest derived from his observation on students learning styles and
strategies in mathematics learners. Therefore, documenting the students learning styles and
strategies in mathematics learners in any parts of the county in general and in Estie Woreda
preparatory schools in particular is necessary. Thus, the aim of this study was to investigate
students’ learning style and strategies in mathematics by taking Estie woreda Preparatory
School as a case.

1.3. Research Questions

This study was intended to answer the following researcher questions:

1. What are the dominant types of learning styles and learning strategies preferred by

preparatory school students to learn mathematics?
2. What are the difference of learning styles and strategies based on gender?

3. What are the major challenges that students faced in using their own preferred

learning styles and strategies in learning mathematics?



1.4. Objective of the Study

1.4.1 General Objectives

The general objective of this study was to investigate preferable students’ learning style and

strategies in learning mathematics education in Estie woreda Preparatory School.

1.4.2 Specific Objectives

The specific objectives of this study are:
e To identify the dominant types of students learning styles and learning strategies
preferred by preparatory school students to learn mathematics.
e To identify the difference of learning styles and strategies based on gender.
e To identify the major challenges that students faced in using their own preferred

learning styles and strategies in learning mathematics.

1.5. Significance of the Study

Mathematics is one of the most essential subjects for everybody in the Education Sector
Development Strategy of Ethiopia. Since, it is relevant to the daily life and a tool for science
and technology (MoE, 1994). Hence, the attention given to mathematics education in the
country’s education system is encouraging to investigate preparatory school students'
preferred learning styles and strategies in mathematics classes, which, in turn, is believed to

improve mathematics instruction in the country.

Therefore, this study is significantly important in finding out the root problem on students
learning style and strategies in mathematics in fostering students with their learning

performance.

This research would be most beneficial to the teachers. They used to identify in which area
of learning styles and strategies they have actually improve their methods and approaches in
helping students with their learner styles and strategies in their lessons. They will come to

implement preferable learning styles and strategies in learning mathematics.

Apart from that, the finding of this research would also help the school authorities. The
school authorities could look at the root problem identified and might take action to

overcome the issue. In doing so schools would get an overall view of what learning styles



and strategies were best for their students hence, be taken in the future to improve students’
academic performance in learning mathematics. In addition, this research would also be a

good reflection for the curriculum designer and save as a source of information.

Finally, it could contribute to further studies that make the learning of mathematics more
enjoyable, participatory and sustainable and it becomes necessary to conduct the
investigation of the preferred learning styles and strategies of preparatory school students

when they learn mathematics.

1.6. Scope of the study

There are governmental and non-governmental preparatory schools in south Gondar zone
Amhara National Regional State. But for the lack of time and financial capacity, the study
delimited on Estie Woreda Preparatory school which practicing students learning styles and
strategies in learning mathematics education. There are several issues in the school education
however this study mainly focused on assessment of students learning styles and strategies in
mathematics subject. The study encompassed the sample school students as a study

population and selected through purposive sampling techniques.

1.7. Limitations of the Study

It has to be acknowledged that no study can be free of flaws, and there is no exception to this
one. Every attempt has been made to make the study valid, reliable and representative, but the
researcher still feel that it would have been more appropriate if the samples had been larger
than the present one. Financial and time constraints, in fact, played their parts in this case.
The sample of the study was limited only to grade 11 and 12 students of one woreda who
were enrolled in 2019/20 G.C academic year and their mathematics teachers. In addition, this
study would have been more complete if the views of curriculum developers were
incorporated. Regarding tools, the data would have been enriched more through triangulation
if classroom observation and group discussion were also included. Due to similar reasons,

data gathering was limited only to questionnaires and an interview.

1.8. Definition of Key Terms

Learning Strategies: It is defined as specific behaviors and techniques used to promote

learning that learners use to improve their own learning (Green, 1996). According to Jasmina



Hasanbegovic,” learning strategies refers to students’ self-generated thoughts, feelings, and

actions, which are systematically oriented toward attainment of their goals”.

Learning Style: it is a biologically and developmentally determined set of personal
characteristics that make identical instruction effective for some and non-effective for others
(Season and Dunn, 2001). Learning style refers to the relationship between individuals and
their ways of learning whereas learning strategies refer to attitudes and behaviors that are

oriented towards goals
Here are some examples of learning styles and strategies:

Learning styles: Visual (spatial), Aural (auditory-Musical), Verbal, physical (Kinesthetic),

Logical (Mathematical), Social (Interpersonal), Solitary (Intrapersonal).

Learning strategies: refer to methods that students use to learn...A typical study skill
program is SQ3R which suggests 5 steps; Survey, the material to be learned, Develop

questions about the material, Read the material, Recall the key ideas, and review the material

Preparatory School: in Ethiopian context, preparatory school is regarded as the learning
ladder that serves as a transitional zone between secondary education classes and tertiary

learning levels and covers from grades 11up to gradel2.

Learning mathematics: the acquisition of new knowledge, skills, and affectsthat are related

to quantity, space, and structure.

1.9. Organization of the Study

This study was composed of five chapters. Chapter 1 includes the introduction and
background of the study, statement of the problem, research questions, objective of the study,
significance of the study, definition of key terms used in the study, limitation of the study,
delimitation of the study and lastly organization of the study.

Chapter two reviews literatures related to historical perspectives of learning styles, the nature
of mathematics and mathematics education, learning styles, strategies and experiences, the
role of teachers in assisting students to use their own preferred learning styles and strategies,
studies related to learning styles and implications of this study to mathematics education in
Ethiopia.



Chapter three constitutes the design and approaches of the study, population and source of
data, instruments of the study, samples and sampling techniques, procedures of data
collection, method of data analysis, validity and reliability of instruments and ethical

considerations.

Chapter four deals with results and discussions. Finally, chapter five presents the summary of

findings, conclusion and recommendations of the study.
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2. REVIEW OF RELATEDLITERATURE
2.1. Theoretical Literature

2.1.1 Concepts of Learning Styles and Strategies

According to Samadi (2011), studies about the learning styles started in the 1950s and in the
early 1960s due to interest in the effect of the individual differences in the learning process.
One of the famous learning styles models is Grasha-Riechmann Learning Styles Model. This
model integrates individual teaching and learning styles and demonstrates how the stylistic
qualities of teachers and students can enhance the nature and quality of the learning
experience (Grasha, 1996). It is based on the notion that to maximize learning; one must truly
understand individual learning styles. To do this, differences in student attitudes must be
taken into account.Learning styles can be seen as the preferred ways of using abilities that
one possesses and significantly influence academic performance of the students. Learning
styles as biologically and developmentally determined set of personal characteristics, that
make identical instruction effective for some and non-effective for others. Learning styles
show difference from individual to another, and they are the preferences of the individual in
information acquisition process (Kafadar, 2013). In another definition, learning style is
cognitive, sentimental and physiologic educations of the individual that have relatively
consistent indicators of how person perceive learning environment, how they interact with
another and show reaction (Keefe 1979 cited in Reid, 1987). Learning styles are usually
described as the cognitive, affective, and physiological traits that students exhibit as they
interact in the classroom environment. Studies by Orlich et al. (2001) indicated that students
with different learning styles understand problems in different ways and they try to solve

them in different ways.

Again learning strategies are the total effort that the students need to process, understand and
adopt the information introduced in learning-teaching processes or in their individual
preparation (Tay, 2013). In other words learning strategies can be described as the whole of
the performed activities of learner to give meaning to information in cognitive and affective
processes (Kafadar, 2013). As it is understood from definitions, learning strategies include
more than one activity. Learning strategies that the individual uses in the process of education
are closely related with his or her learning style. According to Riding & Rayner (1998)
learning styles based on learning tradition explain personal differences on learning of model

process and for this reason learning styles are closely related with learning strategies. While
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strategies can be learned and changed, learning styles remain stable and unchanged

characteristics of person.

2.1.2 Elements of Learning Styles and Strategies
2.1.2.1 Environmental Elements

Physiological elements that affect learning are biological (Boyle, 2005). It is necessary to
identify the physiological elements under which the student likes to learn since studies have
shown that the identification of such preferences have shown higher retention rates, better
attitudes, and higher achievement (Dunn and Burke, 2005-2006). The student’s physiological
preference must be ascertained in order to create a comfortable atmosphere for learning. The
physiological/environmental elements include the preferred time of day, intake, lighting,

temperature, and mobility also affect students’ effectiveness in the classroom (Boyle, 2008).
2.1.2.1.1 Preferred Time of Day

Children react differently to differ times of the day. According to Rita Dunn, most students
are not morning-alert. Only one-third of more than a million students they have tested would
rather learn early morning, while the rest of the students prefer late morning or afternoon
(Willis and Hudson, 1999). Each student has a time-of-day energy peaks on a regular basis.
Therefore, the order of activities in the regular classroom should be re-thought and re-
arranged in order to help the learner engage throughout the day. Understanding when a

student “clicks on” is the key to be productive in a difficult task.
2.1.2.1.2 Mobility

The need for mobility may affect a students’ effectiveness in the class. Some students find it
difficult to remain seated for a certain period of time. Some students require an informal
seating design and may feel uncomfortable when sitting in a hard chair. There are other
students who need mobility. They may be capable of completing a task while sitting but may

need move after a certain time depending on their body clocks (Boyle, 2005).

2.1.2.1.3 Lighting

Lighting has a different effect on students during learning situations. Fluorescent lighting in
specific has shown to negatively impact children, dimmer lighting also calms the students

down, especially learners of younger ages (Willis and Hodson, 1999). This specific form of
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lighting has side effects such as headaches, eyestrain, and hyperactive behavior. An
experiment conducted by Eric Jensen, showed that children attending classrooms with full
lighting had a significantly less absence rate than children in other classrooms. Additionally,
fluorescent light raises the cortisone level of the blood which suppresses the immune system.
Jensen further includes in his investigation that most students who are fidgety where the
lights are bright, tend to be calmer and perform better in moderate light situations.

Temperatures

A room can be simply too warm or too cool for it students. However, some children are more
affected by uncomfortable temperatures than others. Classrooms that do not proper heating
systems might be influencing its students negatively (Willis and Hodson, 1999).

2.1.2.1.4 Colors

Learners have different reactions and sensitivity levels to color. For instance, colors may
depress, energize, or soothe a person. Some colors may slow a person down or instead, make
them become overactive. In addition, a person’s favorite color can also affect mood and
activity. When a learner is surrounded by their favorite colors, they tend to feel more
motivated. If on the contrary they are surrounded by colors they don’t like, they may feel
restless, distracted, and even upset (Willis &Hodson, 1999).

2122 Emotional Elements

Emotional elements that influence a learner’s productivity are motivation, persistence,

responsibility, and structure.

2.1.2.2.1 Motivation

Some students need to be so they can learn and retain new and difficult information. On the
other hand, other students are self-motivated. Learners that need motivation in order to learn
work while using their maximum potential when recognized for their quality of work.
Students that seek recognition are capable of producing high quality of work without relying

on the praise of others (Boyle, 2005).
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2.1.2.2.2 Persistence

Students that are single-task persistent are able to stay on task for hours. Students with less
persistence, or multiple-task persistent, are capable of balancing projects and the information
being learnt. For example, they are capable of starting new projects before the former one has

been completed.
2.1.2.2.3 Responsibility

The responsibility element is divided into two subcategories: conforming and nonconforming
(Boyle, 2005). Conformist learners follow rules established in the classroom while
nonconformists have difficulty following rules. Conformists will present fewer problems for
the instructor while nonconformists may challenge the instructor because they may feel the

need have things done in a certain manner.

2.1.2.3  Sociological Elements

Teachers often introduce material in a didactic fashion. Learners that have difficulty retaining
and understanding this new material are therefore considered as inattentive or labeled as
having a learning difficulty. However, the student’s failure to retain the information is due to
reasons such as feelings of tension, and feelings of being under pressure in authoritative
situations. For some, learning alone, with peers, or in a team is more effective than working
directly with an authoritative figure (Dunn & Burke, 2005-2006). Students have different
interaction needs while learning. They child who prefers to work alone is the most easily
accommodated since traditional classrooms have been set up for such learners. Yet, for
students who really do need to be alone, the crowded classroom is not the ideal setting for
them. A private space should be created for them such as by using room dividers. Students
who are in need of other people around them are often placed in isolated spaces, thus
banishing them from the rest of the pupils. Those students learn more efficiently when other
children around them are learning quietly How students interact with each other in the class is
crucial to their success. Research reveals that some students like to work alone with others in
a pair, groups or teams (Boyle, 2008). Some learners may also prefer to work under the
observation of an authoritative figure while others prefer to be more independent in their

studies.
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2.1.2.3.1 Working with Others

There are different kinds of working relationships. Some students would rather be
independently productive while others prefer to interact with others. Other students may
prefer to work in a team of two or in small groups. Finally, some are willing to work under

the supervision of an instructor or supervisor.

2.1.2.3.2 Preference for Working with a Supervisor or an Authoritative Figure

Some learners take comfort in the guidance of a teacher while learning new material while

other may not.

2.1.2.4  Physiological Elements

Physiological elements that can influence learning include perceptual elements, food intake,

time of day and degree of mobility. Each of these elements is examined below:

Perceptual: Perceptual strengths or preferences often are not identified or are under-targeted
in the learning environment. The four modalities or types of perceptual preferences are
auditory, visual, tactual and kinesthetic. Considering that most children are not auditory, it is
rare for students to remember 75% of what is said to them in a typical class period. This
means that lectures, discussions and questioning are the least-effective methods of teaching
(Dunn and Burke 2005).

Food intake: this element relates to whether students need to eat, drink, chew or bite on
objects whilst learning (Dunn, 1990).

Time of day: Task efficiency is related to when a student is likely to learn best. Several
studies have shown that matching students' time preferences with instructional study and
testing schedules resulted in significant academic gains. Most students are not alert early in
the morning. Most middle-school students experience their strongest energy between
10:00am and 2:00pm with only 28% being classified as ‘morning people’ (Dunn & Burke
2005).

Mobility: Students who are restless, apparently disinterested and sometimes disruptive often

are mislabeled as hyperactive. Most students exhibiting these characteristics are not clinically
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hyperactive but are normal children in need of mobility. The less interested the students are in
the material being taught, the more mobility they require. Studies show that approximately
95% of these so-called hyperactive students are male. When the same characteristics are
observed in girls, they are correlated with a high degree of academic achievement (Dunn and
Burke, 2005).

Teachers are advised to use such a learning style diagnosis when trying to adapt instruction
and environmental conditions. Students need to be allowed to work with their strong
preferences and to avoid, as far as possible, activities for which they report having very low
preferences. Students who have no high or low preferences do not need ‘matching’ and can
therefore adapt more easily to different teaching styles and activities. According to Rita Dunn
(in Coffield et al. 2004), the inability of schools and teachers to take into account the learning
style preferences of students has resulted in endemic low achievement and poor motivation.

Such a situation needs to be challenged by parents, professionals and researchers.

Learning styles can vary amongst family members. Mothers and fathers tend to have
diametrically opposite learning styles. Children often reflect the partial style of one parent but
not the other. Siblings learn differently from each other, and offspring do not necessarily
reflect either parent’s styles. Because of the difference between their styles, one sibling may
perform well while another may perform inadequately or unevenly in traditional schools that
primarily respond to the styles of motivated, conforming and analytic students. Preferences
for learning styles can also change over time. However, during a period in which an
individual has a strong style preference, that person will achieve most easily when taught
with strategies and resources that complement these preferences. Although many people can
learn basic information through an incompatible style, most learn through their learning-style
strengths. No single style is better or worse than any other. Everyone can learn; they all just
learn differently (Dunn and Burke, 2005).

The PEPS is a useful tool for arriving at valid conclusions about a student’s learning styles as
it has a high reliability as well as excellent face and construct validity (Bostrom, 2012). The
PEPS measures preferences rather than strengths or weaknesses. It does not stigmatize
different types of learning preferences. Supporters of this model argue that anyone can
improve their achievement and motivation if their teachers match their preferences with

individualized instruction. Teachers also need to make changes to the environment especially
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with regard to food and drink intake, time-of-day activities and opportunities to work alone or
with others. The PEPS is also considered to be user-friendly Coffield et al, (2004).

Coffield et al. (2004) outline some of the weaknesses of Dunn and Dunn’s learning style
model. They state that the model makes simplistic connections between physiological and
psychological preferences and brain activity. It is a model of instructional preferences and not
learning. It is unsophisticated in its adoption of ideas from other fields such as modality
preference, circadian rhythm and hemispheric dominance. Other critics have highlighted
major problems regarding the design and reliability of key instruments used in the model
indicating a lack of evidence of validity of the model and there is also a serious lack of
independent evaluation of the PEPS.

2.1.2.5  Psychological Elements

Some students are global processors, some are analytical, and some fall in between both

categories.

2.1.25.1 Global and Analytical

Analytical learners learn facts sequentially with one fact following another (Boyle, 2005).
The information is presented in steps, following a sequential that succeeds in building a
conceptual understanding. Conversely, global learners need to visualize the picture first
relating the information to real life experience and application. Learning is facilitated when

the concept is first understood, and can then focus on the details ((Dunn & Burke, 2005).

Analytic and global learners have different environmental and physiological needs. For
example, analytics learn more effectively in quiet, well-lit, formal seating settings. Global
learners, instead prefer distractions, soft lighting, and informal seating whilst learning new
and difficult information (Dunn & Burke, 2005-2006). Global students, in addition to writing
notes or taping the lectures, should draw a picture of what is meant. They should further be
encouraged to bring colored pens since the use of colors attract the global consciousness with
attention (Koch, 2007).
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2.1.3 Historical Perspectives of Mathematics Learning Styles and Strategies

Learning styles is one of the latest fashions in education. Identifying the learning styles and
strategies students prefer to learn mathematics and creating opportunities to use their own
preferences are essential to learning and understanding mathematics. Stewart (2002) argued
that flexible combinations of learning and teaching styles allow all students to develop
effective ways of gaining positive educational outcomes. The existence of various learning
styles and strategies among individuals apparently lead to the speculation and interpretation

of learning styles and strategies.

Mathematics is a form of reasoning. Thinking mathematically consists of thinking in a logical
manner, formulating and testing conjectures, making sense of things, and forming and
justifying judgments, inferences, and conclusions. We demonstrate mathematical behavior
when we recognize and describe patterns, construct physical and conceptual models of
phenomena, create symbol systems to help us represent, manipulate, and reflect on ideas, and
invent procedures to solve problems. The reform movement in mathematics education can be
traced to the mid-1980’s and was a response to the failure of traditional teaching methods, the
impact of technology on curriculum and the emergence of new approaches to the scientific
study of how mathematics is learned. Basic to the reform movement was a standards-based

approach to the “what and how” of mathematics teaching (Battista, 1999).

In the new mathematics, the focus is on problem solving, mathematical reasoning, justifying
ideas, making sense of complex situations and independently learning new ideas. Students
must be provided with opportunities to solve complex problems, formulate and test
mathematical ideas and draw conclusions. Students must be able read, write and discuss
mathematics, use demonstrations, drawings and real-world objects, and participate in formal
mathematical and logical arguments (Battista, 1999). The driving force behind the standards-
based approach to mathematics instruction has been the standards developed by the National
Council of Teachers of Mathematics (NCTM). The Principles and Standards for School
Mathematics, published by NCTM in 2000, outline the principles and standards for
developing a comprehensive school mathematics program. The document delineates six
guiding principles related to equity, curriculum, teaching, learning, assessment and
technology, and identifies five content and process standards outlining what content and
processes students should know and be able to use. The content standards are organized

around content strands related to numbers and operations, algebra, geometry, measurement
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and data analysis and probability. The process standards are organized around the areas of
problem solving, reasoning and proof, communication, connections and representations
(NCTM, 2000).

In Ethiopia, the major reforms designed by the policy is the measure taken to improve the
teaching of science and mathematics which in turn contributes to the production of qualified
professionals that in turn enhances the development of science and technology. In order to
address the relevance and quality of education, the country’s education system was
overhauled. School curricula were revised and a huge number of teachers were trained to
meet the targets set by the Ministry. The Ethiopian Ministry of Education has also undertaken
the Teacher Education System Overhaul (teachers’ education improvement program) in order
to contribute to the improvement of the education system of the country. Moreover, the
Ministry has designed and implemented continuous teachers' professional development
program for higher education teachers in order to improve the pedagogical aspects of the
teachers’ training processes (MoE, 2003). This action coincides with the experiences of
developed nations like USA and Japan that have given great attention to improve

mathematics education in their countries by reforming their mathematics curriculum.

2.1.4 The Nature of Mathematics and Mathematics Education

There are a number of philosophical views, beliefs and conceptions on the nature and
learning of mathematics. Schoenfeld (1992) states these philosophical views, beliefs and
conceptions have paved the way for different teaching-learning methodologies of
mathematics since teaching—learning process is a means through which teachers, learners,
curriculum and other variables are organized in a systematic manner to address the needs and
benefits of mankind. Supporting this, Cangelosi (1996) says that from the pedagogical point
of view, there is no definite and better way of teaching mathematics. Cangelosi stipulated the
cooperative method, the project method, the mastery learning method, and the problem
solving methods as some of the basic learning strategies to be employed in the learning and

teaching of mathematics.

However, there are various challenges in employing the above-mentioned learning strategies
which seem to emanate from the preparation of mathematics teaching materials, the training
of mathematics teachers, and the existing beliefs and conceptions on the nature of

mathematics itself. The study conducted by the Ministry of Education of Ethiopia (MoE,
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2003) indicated that, mathematics teachers are not necessarily good at teaching in the schools
by using active learning methods for exploiting the advantages coming through promoting

learners' learning styles and strategies.

Principally, the National Council of Teachers of Mathematics (NCTM) (1991) described that
mathematics education requires qualified teachers that guide students to meet the educational
goals and objectives and support students, among other goals, to employ their own preferred
learning styles and strategies. In addition to this argument, students need to be able to deploy
meaningful learning strategies and use an insightful approach to mathematics learning since
mathematics is one of the basics for the development of science and technology. Thus, one
can easily see that the advancement of science and technology is realized by the proper
application and utilization of mathematical knowledge, which in turn helps to curb societal

problems.

Cangelosi (1996) noted that the use of calculators and computers has avoided the long and
tiresome calculations being previously made by human mind. They helped to avail all
information in the world on a table within a fraction of seconds using computers. Similarly,
Schoenfeld (1992) illustrated that mathematical knowledge is associated with the socio-
economic situation of the community and it helps to enhance the development of the citizens.
Likewise, Pewewardy (2002) stated that mathematics connects one to his or her universe in

many ways by incorporating language, culture and daily living practices.

Mathematics education deals with the nature of mathematics, teachings and learning of
mathematics. In support to this view, Austin and Howson (1979) portrayed that mathematics
education centers upon attempts to understand how mathematics is created, taught and
learned most effectively. The NCTM (1991) indicated that the basic elements in mathematics

education process include teachers, learners, curriculum and pedagogy of instruction.

2.1.5 Teaching Learning Process in Estie woreda

The teaching-learning process in Estie woreda education system has been teacher dominated
to the extent it appeared no learning takes place in the absence of a teacher talk and his/her
writing. This proposition holds true at least in lower grades where children need more and
close assistance of teachers to engage in successful learning of the contents of the formal

curriculum. In the dominant tradition the teaching learning processes followed behaviorist
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perspective where the teacher takes more of a directive position disseminating information to
students who are considered recipients of knowledge. Class discipline with silence,
obedience, convergent thinking has been thought as the best way to teach children (Daniel,
2007).

The Education and Training Policy of Ethiopia stipulates the need to focus on problem-
solving approach and student-centered teaching in order to improve the quality of education
and tackle the old-age teacher-centered approach (TGE, 1994). Improving the quality of
education through continuous in-service and short-term training of teachers is also given due
attention by the Federal Democratic Republic of Ethiopia (MOI, 2002).

Despite, the strong criticisms on the conventional teacher based approach in education; the
teaching learning process in most schools in Estie woreda has persisted to be teacher
dominated. Most classes are characterized by a situation where students are made to listen to
their teachers and copy notes from the blackboard. Despite policy provisions and some
practical endeavors to move towards learner-centered approach, learning by doing, problem
solving, cooperative learning and group approaches are generally limited. Consequently,

there is a widely shared concern that the quality of learning in schools is poor.

In this context the ministry of education (MoE, 2002) stated that “the long standing problems
associated with the Ethiopian education system were essentially limited and inequitable
access, lack of quality and relevance, and continuous decline in quality and standard”. In
response to this situation the education policy of the Ethiopia underlined the need for shifting
to student-centered approach (TGE, 1994). The same has been reflected in the five year
Education Sector Development Plans (ESDP I, Il and 111 of the country).

Subsequently, efforts are being made at school and regional levels to organize short-term
trainings and encourage teachers to use student centered approach in the teaching learning
process. Cluster resource centers are set up for teachers in schools with a close catchment
area to share experiences and to jointly organize short term training that helps teachers
replace the old-teacher centered approach with student-centered approach (MoE, 2002).

Nonetheless, learning styles and strategies such as peer assessment and self-reflections are

not tried in Estie woreda preparatory schools. The present study, therefore, aims investigating
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learning styles and strategies to improve teaching and learning in preparatory schools in Estie

woreda.
2.1.6 Role of Learning Styles and Strategies in Students’ Academic Performance

Learning styles can be seen as the preferred ways of using abilities that one possesses and
significantly influence academic performance of the students. According to Zhang (2001)
students’ learning styles contribute more to their academic performance over and above their
abilities. Mathematics learning style has a significant influence on students' choice of
mathematics learning strategies, and that both learning styles and learning strategies affect
learning outcomes (Orlich et al., 2001). This view focuses to address that those students with
an effective learning style need to use their abilities creatively in a norm-challenging way and
with a Chan (2001) pointed out that the individuals’ differences in ability contribute highly to
their successes or failures in academic achievement. In this case, a style of learning becomes

a determining factor for the academic achievement of students.

Although a student usually has a predominant or preferred learning style, these may be
influenced by features of the learning context, such as course content, assessment or the
teachers’ conception of teaching. Cano (2005) pointed out learning styles deployed by
students may well reflect the learning styles help students to fine-tune their ways of learning
mathematics. Cangelosi (1996) states learning as a fundamental skill and mathematics
learning styles as ways to improve learning performance of students. The use of different
learning styles in the learning of mathematics arouses the curiosity of learners to see what

they learn from different angles.

On the other hand, mathematical learning styles are not fixed attributes but are conditions of
one’s ability. Students’ individual and environmental attributes towards mathematics can
enhance or obstruct the learning of mathematics. If students properly use their preferred
learning styles and strategies during the learning of mathematics, they can enhance their
participation and if not properly used it can obstruct their learning of mathematics. According
to Orlich et al. (2001) students’ cultural and background experiences influence how they
understand mathematical concepts and how they respond to and benefit from mathematics
instruction. Differences in background, experience, and socio-economic status, culture and

language all influence the mathematics learning styles of students. In classroom practice, just
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as mathematics teachers have their own preferred teaching styles, similarly students have

their own preferred mathematics learning styles which may affect the learning outcomes.

Similarly, Learning strategies are explicit techniques students use to enhance their own
learning. The strategies include listening, guessing or inferring, taking notes, identifying
progress and focusing. Students who learn in meaningful ways tend to have learning that is
more effective and everlasting. Hence, providing learners meaningful learning strategies
brings more successful and immediate learning outcomes. To achieve the desired educational
outcomes in mathematics each student need to be engaged in the activity of learning using
his/her own preferred learning strategies in mathematics classes. Cangelosi (1996) states that
mathematics learning strategies are specific techniques used to promote and enhance
mathematics learning. The use of mathematics learning strategies has emerged as a critical
variable in the mathematics learning process. Mathematics learning strategies can be assessed
in a variety of ways, such as diaries, think-aloud procedures, observations, and surveys.
Oxford and Green (1996) showed that gifted learners use a wider range of learning strategies
in a greater number of situations than other learners. Therefore, | perceive that students need
to be taught to use better strategies to improve their mathematical performance. Similarly,
teachers need to assist their students by designing instruction that meets the needs of
individuals with different stylistic preferences and by teaching students how to improve their
learning strategies.

2.1.7 Teachers’ Role on Implementing Students Learning Styles and Strategies

The well-trained teachers know how to guide the learning of their students in the teaching—
learning process. Therefore, teachers’ view on learning styles and strategies of their students
is one of the factors that affect the learning of mathematics and has a great implication for
learning. A teacher is very important to carry out responsibility in changing and shaping
pupils behavior in school. Biggs and Moore (1993) explained that, the more the teacher
mastered his/her subject, the better he/she will be able to teach it and the more pupils will
learn at the end. Canfield (1992) further described that, knowing the kinds of learning styles
that students most prefer may help teachers to develop alternative course structures that
provide a better fit between their teaching styles and the learning style preference of their

students.
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Teachers are expected to assist and guide their students but not too much and not too little, so
that the student shall have a reasonable share of the work. Mathematics teachers need to help
secondary school students to identify their learning styles and strategies and describe their
strengths, and to show students how to help themselves to learn through their learning
preferences. They need to provide their students with instruction on diverse and specific
learning strategies and assist them to become effective strategy users as well as competent
and self-directed learners in order to improve their academic performance since learning and

academic performance are influenced by numerous cognitive variables.

A teacher must actively engage students in the learning process, so students construct their
own knowledge and should take into account the different learning styles of his/her students.
Moreover, a teacher should provide equal opportunity for all students to learn mathematics,
regardless of gender or other personal characteristics. Stellwagen (2001) has stated that the
primary role of the teacher is to recognize the many potentialities of his/her students and to
consciously plan for the balanced development of each individual across each of the learning
styles. Mathematics teachers need to teach mathematics to develop understanding, mastery,
self-expression and interpersonal awareness in their students. The role of teachers seems to be
immeasurable to improve the mathematics learning which in turn contributes to the

development of a nation.

2.1.8 Factors Affecting Practicing Students Learning Styles and Strategies

There are factors that makes learning easy such factors that tends to promote learning are
intent to learn, distributed effort over learning, capitalizing whole and part of learning,
knowledge of progress, recitation, active recall, application of what is learned and activity.
The teaching/learning process modeled as a sequence of situations that result in new
knowledge construction by students (Abera, 1993). On the other hand, according to Demissie
(2007) Education is dynamic process; it reconstructs a new and better social pattern

according to the changing needs of demographic, personal and institutional factors.

2.1.8.1 Demographic Factors

Students® gender, parents™ educational level and students™ socio-economic status are some of
the demographic factors. Very important factor involved in motivating students and creating

lifelong learners is the parent (Demmisie, 2007). He noted that parental involvement in
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school and home is important in motivating students in addition to this parents are good role
models and gives them another source to learn and include many different things as well. In
addition, the relationship between parental involvement and students” motivation is that
students are encouraged by seeing their parents take active interest in school (Demmisie,
2007). Parents™ involvement in school activities is essential for the success of the school

objectives.

Besides parents have a lot to contribute in helping their children to do their home works by
providing proper study area, help them with their difficulties, supervising time for home work
and study (Kebede, 2007).on the other hand Environmental variables have impact on learning
motivation because it includes the climate, the society, the peer, the classroom activities...etc.
Furthermore, the environment of the classroom is important in the teaching, room,
temperature comfort of seating, background and visual directions are all factors in the
environment that can affect concentration and motivation (Kirschner, 1981 as cited in Sileshi,
1995).

2.18.2 Instructional Factors

Curriculum, instructional strategies and methods, teaching competency in math’s education
and school context and facilities are some of the instructional factors. In the Ethiopian
context, the number of schools and number of students is incompatible. There are a large
number of students in each class where this becomes a barrier to the learning of mathematics.
Many studies indicate that reduced class sizes lead to improved student achievement
(Yohannes, 2007).

Accordingly, when it comes to lesson and curriculum there many things a teacher should do
to become familiar with the students and get to know their individual learning needs because
all teachers need to understand that every student learn differently. Resources are
instructional materials, students’ textbook, and reference books, said that there were no
enough basic materials such as chalkboards, textbooks, teacher's guide, syllabus etc. In most
schools because of budgeting, producing and distributing problems in general secondary
schools as a result, most of the learners were supplied with neither ample text books nor

supplementary materials.
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In addition to these problems, weak tradition of supplying reference books to libraries, poor
culture of reading, poor effort to create literate environment, less effort of teachers to prepare
and use self-made supplementary materials are also other major problems MoE (2002). The
shortage of relevant, low-cost books for use inside and outside the school continues to create
challenges to provide quality education for all. Low access to teaching and learning materials,
inadequate provision of additional reference books, not well equipped resource centers are
some of the problems that can be mentioned as barriers to teaching. The absence of the above
mentioned resources make the teaching and learning of mathematics more problematic to the
students and teachers as they are forced to deal with only theoretical aspect and can't learn in

a more concrete way (MoE, 1996 as cited in Yohannes, 2007).

In other word, less frequent situations, teachers clearly learn mathematics that is new to them,
thus mathematics then serves them in the instructional design of subsequent lessons so many
situations, it is difficult to differentiate between mathematical and pedagogical learning, and
the distinction blurred because the teachers™ knowledge situated largely in their teaching
practice (Caroline M. and Kaczala, 1980). Development of the teachers™ craft knowledge
depends strongly on their systematic knowledge and the teachers™ pedagogical knowledge
and skill are responsible for their awareness of the importance of granting students autonomy
in the mathematics classroom and of being open to student ideas (Ma, X. and J.XU, 2004).
Finally, they found that teachers with more profound mathematical understanding feel safer

allowing students to present their mathematical ideas and ask questions.

2.1.8.3 Individual Factors

Self-directed learning arithmetic ability, and motivation or concentrations are some of the
individual factors. In addition, the causes of poor attainment in school are complex usually
many factors combine to give a low level of learning such as physical, intellectual, emotional
and social are slow maturation, poor and low average intelligence (Kebede, 2007). Research
also shown that students attitude towards problem solving in terms of patience, confidence
and willingness has positive relation with students mathematics achievement (Mohamed
&Ismeal, 2011).Likewise, impoverishment of facilities, lack of instructional materials and
declining quality of teachers has contributed to the decline of educational standards in general
and the impact was bad on the quality of teaching in science, Mathematics and English in

particular (MoE, 2002). Taking this problem in to account their crucial contribution towards



26

the development of the country educational sectors; consideration should be seen on quality

of teachers and lack of instructional materials (Yohannes, 2007).

2.2. Empirical Literature

Several studies were conducted to review learning styles and strategies. Stitti-Gohdes (2001)
conducted a study on business education students preferred learning styles and their teachers
preferred instructional styles. The purpose of his study was to determine whether there is a
match between the learning styles of secondary school business students and the teaching
styles of their teachers. He stated that the descriptive study method is the method found to be
appropriate for such type studies. The study was aimed to assess the individual’s learning
style preferences related to conditions for learning, area of interest, modes of learning and
expectations. His findings indicated that there is a modest match between students’ learning

styles and their teachers’ instructional styles.

Rayneri, et.al. (2003) discussed research findings of different researchers on the causes of
underachievement of learners in mathematics. According to their reviews, these researchers
have hypothesized different factors that contributed to the underachievement of the students
in mathematics. His finding stated that gifted learners are not being involved in meaningful
school experiences that would stimulate achievements in mathematics due to inflexible
curricula and lack of acceleration opportunities. In addition, lack of teachers training in gifted
education as the cause for underachievement of students in mathematics while others linked it
to the mismatch between the learning styles of high ability students and the instructional

approaches used in the classroom

Chan (2001) investigated the learning styles of 398 gifted and non-gifted Hong-Kong
Chinese secondary school students using the Chinese version of the Learning Styles
Inventory (LSI). This study was helped to assess students’ preferences for nine teaching
modes including discussion, drill and recitation, independent-study, lecture, peer-teaching,
programmed-instruction, projects, simulations and teaching-games. In this study, gifted
students indicated significantly greater preference for learning styles related to interpersonal
verbal exchanges and autonomous learning. Although, there were no significant gender
differences in learning style preferences, the younger age group indicated significantly
greater preference for learning styles related to structured activities and games than the older
age group. Moreover, the study revealed that both gifted and non-gifted students prefer
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learning styles that are related to verbal interaction between teachers and students and among

students.

All studies related to preferred learning styles and strategies of students conducted by
researchers have shown the improvement of mathematics learning at different levels.
Moreover, the accommodation of learning styles and strategies in the learning of mathematics
has made underachieving students to perform better. According to Ethiopian context, this
investigation of preferred learning styles and strategies of secondary school students in the
learning of mathematics basically helps to reveal students’ preferred learning styles and
strategies needed to be considered during the learning of mathematics and students to learn

mathematics more effectively in their own ways.

2.3. Gender Difference in Preference of Learning Styles and Strategies to
Learn Mathematics

Concerning the learning strategies used by girls and boys, the study showed that there was
significant difference in the learning strategies that they used to learn mathematics. There
were marked differences between boys and girls in their interest and enjoyment of
mathematics as well as in their self-related beliefs, emotion and learning strategies related to
mathematics. With respect to students® use of learning strategies, boys consistently used
effort management, critical thinking and elaborative strategies more often than girls, whereas
girls used peer learning, help seeking and rehearsal. Grieb (1982), in his study has stated
_girls tend to memorize algorithms and specific solutions to the problems, whereas boys tend
to evaluate and use more complex problem solutions. Similar notion is expressed by Peterson
(1985) who says, girls don‘t develop the type of autonomous learning strategies needed for
complex problem solving in mathematics.| This study has showed that girls who tend to show
greater avoidance of problem solving situation do not take risks, but memorize problems*
solutions and request more assistance than boys do. The finding of this study was also
approved by Oxford and Nyikos (1989) when they stated women more frequently use
memory, cognitive and social strategies which are identifiable with rehearsal, peer learning
and help seeking. Likewise, Kaylani (1996) has found that male students differ from their
female counterparts in the extent of strategy use. She has found that female students use
memory, cognitive, compensation and affective strategies more frequently than male
students. Therefore, significant differences were found between boys and girls regarding their

use of learning strategies. Girls were seen practicing and memorizing more than the boys.
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Though they avoided risk taking situation and did not use remarkable effort management and
critical thinking, they excelled in peer learning and help seeking than boys. They were found
seeking help from their friends, teachers and adults. However, boys used more elaborative
strategies, effort management and critical thinking. They tried alternative methods to solve
the mathematical problems unlike girls who tend to memorize and follow their teachers®
method. Boys were able to establish the connection between the ideas learned and the
previous knowledge more often than girls. They even tried to solve the problems looking
worked-out examples. Nevertheless, the researcher cannot deny the use of all nine learning
strategies by both girls and boys, the difference lies in the recurrent use of those

aforementioned learning styles and strategies.

Sofia (1998) as cited in Valentine, 1998) had gone into investigating gender differences in
students at all grades, levels of learning and achievement in mathematics. A major concern
was that women were under-represented in the professional areas associated with these
disciplines. This under-representation was evidenced as soon as females began choosing
classes in the school years (Silverman and Pritchard, 1993 as cited in Valentine, 1998). Girls
began to feel uncomfortable and became disinterested in math early in the educational
process. Unfortunately, one of the main reasons for this disinterest was that girls were not
encouraged to achieve in these areas and were not given the same opportunities to learn as the
male students (AAUW, 1992 as cited in Valentine, 1998). As a consequence, girls thought
and learned differently as well as interacted with equipment differently from boys. This was a
major key to understand how best to educate girls in mathematics in order to encourage their
continuation in this area as career field. Students‘ motivation, their positive self-related
beliefs as well as their emotions also affected their use of learning strategies. There were
good grounds for this: high quality learning was time and effort intensive. It involved control
of the learning process as well as the explicit checking of relations between previously
acquired knowledge and new information, formulation of hypotheses about possible
connections and the testing of these hypotheses against the background of the new material.
Learners were willing to invest such effort only if they had a strong interest in a subject,
which determined the effective ways of selection of learning strategies. The development of
learning strategies was dependent not only on the existence of cognitive and meta cognitive
information processing abilities, but also on the readiness of individuals to define their own
goal. A repertoire of strategies combined with other attributes that fostered learning
developed gradually from the activities aimed at building a scaffolding structure of learning,
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which were taken as students® self-regulated learning strategies. In a qualitative study of
elementary mathematics classes, Grieb (1982) has also reported a similar point stressing that
girls tend to memorize algorithms and specific solutions to problems, whereas boys tend to
evaluate and use more complex problem solutions. In addition, Fennema and Peterson (1985)
argued that girls do not develop the type of autonomous learning strategies needed for
complex problem solving in mathematics. These researchers pointed out that boys are more
likely than girls to assume control for their learning and to evaluate different problem
solutions. Girls, on the other hand, tend to show greater avoidance of problem-solving
situations, take fewer risks, memorize problem solutions, and request for more assistance

than do boys.

2.4. Challenges that Face Students to Use their Own Preferred Learning
Styles and Strategies

On the other hand, mathematical learning styles are not fixed attributes but are conditions of
one’s ability. Students’ individual and environmental attributes towards mathematics can
enhance or obstruct the learning of mathematics. If students properly use their preferred
learning styles and strategies during the learning of mathematics, they can enhance their
participation and if not properly used it can obstruct their learning of mathematics.
Connection to this view, Orlich et al. (2001) mention that students’ cultural and background
experiences influence how they understand mathematical concepts and how they respond to
and benefit from mathematics instruction. Differences in background, experience, and socio-
economic status, culture and language all influence the mathematics learning styles of
students. In classroom practice, just as mathematics teachers have their own preferred
teaching styles, similarly students have their own preferred mathematics learning styles
which may affect the learning outcomes. Orlichet al. (2001) also discuss that mathematics
learning style has a significant influence on students' choice of mathematics learning

strategies, and that both learning styles and learning strategies affect learning outcomes.

Anthony (1997) points out that current mathematics learning perspective incorporates three
important assumptions. These are seeing mathematics learning as a process of mathematical
knowledge construction, mathematics learning as mathematical knowledge dependent, and
the student being aware of the process of cognition, controlling and regulating mathematics
learning processes. The arguments presented imply that students need to use their own

preferred mathematics learning styles to learn mathematics for understanding. Since learning
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is an idiosyncratic, active and evolving process, the use of mathematics learning styles is a
necessary process for students to effectively cope up with high level of demands placed on
them to build their own mathematical knowledge structures (Cangelosi, 1996). Mathematics
learning is therefore not a passive receiving of ready-made mathematical knowledge, rather it
is a process of construction in which students themselves are the primary actors (Von
Glasserfeld, 2001). The researcher believe that students need to be active in interpreting and
creating meanings for their mathematics learning by using their mathematical knowledge

structure and using their preferred mathematics learning styles.

If mathematics teachers use their preferred teaching style and do not adjust to the preferred
learning styles of students, students will not cope with mathematical lessons. In my view a
mathematics teacher needs to be aware of his/her preferred teaching style and the preferred
learning styles of his/her students. Mathematics teacher needs to design learning experiences
that could accommodate the needs of students as much as possible in their classroom
practice. Teachers need to have the knowledge that guides their students learn in a better way.
In the words of Polya (1985) The students should acquire as much experience of independent
work as possible and if left alone with the problem without any help or with insufficient help,
they make no progress at all. If the student is not able to do much, the teacher should leave
him at least some illusion of independent work and help the student discreetly in the learning

of mathematics.

The difference between learning styles and mathematics learning styles lies on the nature of
mathematics education itself. That is, the interactive discourse between mathematics teachers
and students in mathematics classes allow mathematics teachers to determine what students
know about patterns, concepts and to plan experiences to challenge those theories. This
ongoing monitoring of students’ understanding of mathematics and the use of their own
preferred learning styles allow mathematics education to become more continuous and

relevant to students.
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3. RESEARCH METHODOLOGY
3.1. Description of the Study Area

This study was conducted at Estie Woreda Preparatory schools which is found South
Gondar Zone of Amhara Regional State of Ethiopia. This woreda is located on 653 km in
the North West direction of Addis Ababa and also it founds 107 km in the East direction of
Bahir-Dar city.

The climatic condition of the woreda is favorable for living with comfortable temperature
that is not cold not hot, it is medium. It is suitable for agricultural products such as Teff,
Wheat, Barley, Maize, Peas, Vetch and different vegetables like Banana, Orange, Onion,
etc.

Currently, Estie woreda has three preparatory schools namely Mekane-Eyesuse, Mikrie and
Koma. The researcher selected all the three preparatory schools because the problem is
found at each preparatory school and they are small in number and easily manageable to

collect relevant information about the problem.

3.2. Research Design and Approaches

The study used descriptive type of research design because descriptive research design is to
describe the state of affairs as it exist at the present and it tried to answer the question like
what, who and when. As a result, the study intended to describe the existing situations of
teacher's perception and practice in enhancing Mathematics learners’ autonomy in secondary
schools. Descriptive research is also helpful to obtain information about current status of
phenomena (Kothairi, 1985).

This study used mixed research approaches that is, both quantitative and qualitative
approaches were employed to collect, analyze and interpret the data. Because, using
guantitative and qualitative data helped the researcher in compromising the weakness of each
data type. The mixed research approach minimizes some of the limitations of using single
method because quantitative or qualitative research methods are not sufficient to address the
complex social phenomena when they are treated independently (Creswell, 2003; Sleeet al.,
2006 cited in Arega, 2013). Generally, the researcher believed that this research approaches
helped to support the information collected using one instrument by another. Therefore, in
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this study the qualitative approach was employed for gathering information through in depth-
interview and field observation. The quantitative approach on the other hand, was used for
gathering quantified data about the students’ perception and practice in enhancing learner’s

autonomy through questionnaire.

3.3.  Population and Sampling Techniques

3.3.1. Study Population

A population is a group including objects or items from which samples are taken for
measurement. Estie Woreda preparatory school students were taken as a study population.
The three preparatory schools students in Estie Woreda were taken as a target population.
Sampling frame of the target population of the selected preparatory schools was obtained
from the school by taking the students list of all grade 11 and 12 students’ classroom

attendance.
3.3.2. Sampling Techniques

This study used both probability and non-probability sampling techniques to select target
area, target population and sample respondents. Estie woreda was selected purposively as a
study area, because the researcher observed the existence of the study problem closely. All
preparatory schools in Estie woreda were selected through purposively sampling techniques

as a target area.

In order to carry out the purpose of this research, sample students were selected and sample
size of these representative students were determined from the total of each grade at each
schools to make equal representation of students in each preparatory school by using formula
(Kothari, 2004).

Mathematically presented and calculated as

z%2p.q.N 1.96)%2x0.5x0.5x2712
n=—_—-ral _____ 1% =336

e2(N-1)+z2p.q  (0.05)2(2712—1)+(1.96)2x0.5x0.5

Where, n = sample size;

z = value standard variation at 95% confidence level(1.96)
p = sample proportion (0.5)

g=1-p=05

N = number of total students population of the sample schools(2712)
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e = the estimated true value (0.05)

Therefore, the sample size of students for this study was 336. To select these respondents,
sample size (respondents) were categorized in to two by using stratified sampling technique
such as grade 11 and grade 12 students. In the next stage, the proportional sample size of
each sample school grade categories was identified and used by using the proportional
sampling formula (Yalew, 2006). Equal chance was considered to select the respondents
related to sex. Accordingly, 168 male and 168 female respondents were selected for samples
of this study.

P—t— 336 =0.124
T 2712

Where, P = common multiple, t = number of sample size and T = total number of students of

the selected schools.

Table .Distribution of sample students in the respective selected school and grade
categories

Selected  preparatory Grade Categories Total  Number  of Sample students

schools students

Mekane_Eyesus 117 960 119
12" 826 102

Mikrie 11" 353 44
12" 228 28

Koma 117 168 21
12" 177 22
Total 2712 336

Source: Estie Woreda office of Education, 2020

3.4. Data Source and Data Collection Instruments
3.4.1. Sources of Data

To achieve the objective of this study both primary and secondary data sources were used to

gather available information for this study.
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3.4.1.1. Primary Sources

Since the primary sources have the advantage of providing detail information, high accuracy
and understandable units in which the data were record, the researcher was highly relied on
the primary data. Primary sources are more closely related with the problem under study.
Therefore, in this study the primary data sources were the selected sample students who were

learning mathematics in the selected preparatory schools in the study area.

3.4.1.2.  Secondary Sources

In a study secondary data source have cost, time and comparison advantage with primary
data. It supports the reliability and accuracy of primary data sources. Therefore, in this study
in addition to the primary sources the researcher used as secondary data sources to collect
necessary information. These data were extracted from Estie woreda Educational office
reports, selected preparatory schools report. In addition there are other sources like
organizational records, books, journals and studies conducting on the area. Moreover,
secondary data collect from other source of document which was relevant to the study.

3.4.2. Data Collection Instruments

Different data collection instruments were used in this study to gather valid and relevant
information about the problem. In this study, in-depth interview, student questionnaire and

observation were the instruments used to gather information from respondents.
3.4.2.1. Questionnaire

Questionnaire is the main data collection instrument so as to find out the investigation
preferable students learning styles and strategies in mathematics education. The researcher
prepared both structured (closed-ended) and unstructured (open-ended) question forms on the
basis of the objectives of the study and distributed for the sample respondents. The
questionnaire was employed to gathered data on students learning styles and strategies in
mathematics education. The questionnaire was asked for sample students in the sample
selected preparatory schools. To develop the participants trust the researcher informed to the
respondents about the purpose of the questionnaire. The questionnaire contains 23 Likert
scale questions in which students were requested to choose among strongly-agree (5), agree
(4), not-identified (3), disagree (2) and strongly-disagree (1). The respondents were required

to express their agreement or disagreement by ticking one of the above given Likert choices.
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The items of the students’ questionnaire were categorized as environmental, emotional,
sociological, physiological and psychological preferences to use their learning styles and

strategies in learning mathematics.

3.4.2.2. In-depth Interview

Interview is a very important tool to dig out detailed information of once perception,
experience and impression about certain issues (Dawson, 2002 cited in Wagaye, 2017).Six
students (two each, one male and one female) from schools were selected randomly for
interview. The researcher gathered the research data through in-depth interview from the
selected students of schools. The data gathered from these students were qualitative in nature
and described the status students learning styles and strategies in mathematics in the study
area. The interview was done through face-to-face conversation between the interviewees and
the interviewer in order to verify more about the issue and observe the reaction of the

participants over certain issues under interview questions.

3.4.2.3. Field Observation

Observation is one of the most appropriate methods to gather valuable information in
scientific studies. Data gathered through observation is also valuable in determining whom to
recruit as study participant and how best to recruit those (Mack et al.,2005). Thus,
observation was used as instrument of data gathering. In this study observation was selected
because data were relevant to some aspects of students learning styles and strategies in
mathematics and should extracted better through careful observation. The researcher

observed students learning styles and strategies in mathematics education.

The researcher maintained daily notes on class observation of the sampled schools. The
observation checklist for students learning styles and strategies was developed and adopted
for the observation of the students to find their preferred learning and strategies in learning
mathematics. However, the observation checklist was not used for statistical analysis, but it
was used to maintain researcher‘s reflective diary. Besides, observation guidelines were
prepared. The guidelines included issues of learning styles and strategies used, teacher‘s
instruction, and relation between teachers and students as well as among students during
classroom learning, etc. All the activities done in the class by teachers and students, class
management, sitting arrangement, materials used were registered on the note. Besides, the

researcher‘s reflections on the classroom activities were noted down in remark section. The
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mathematics problems related to the study area were given to the key students to observe
their problem solving techniques for finding their preferred learning styles and strategies.
Generally, data gathered through this method helped the researcher to cross-check the
validity of data obtained from in-depth interview and questionnaire.

3.5. Validity and Reliability of the Instruments

Validity and reliability are essential tools for the effectiveness of any data gathering
procedure (Yogesh, 2006).

3.5.1. Reliability of the Instruments

Reliability is the degree of consistency that the instrument or procedure demonstrates. The
main issue of reliability is addressing the consistency of the instruments in relation to what
they intend to measure.

3.5.1.1. Pilot Study

This pilot-test was conducted on grade 11 and grade 12 students of Andabet secondary and
preparatory school which is found in the direction of south from Estie not supposed to be
included in the actual study. The researcher selected these students randomly by using their
odd roll numbers from their call list and distribute the questionnaire to be completed.
Responses to this pilot-test enabled me to ensure for consistency and helped the researcher to
avoid ambiguities in the instruments of the study. Therefore, the pilot test was conducted to
secure the validity and reliability of the instruments with the objective of checking whether or
not the items included in the instrument can enable the researcher to gather relevant
information. Besides to this, the purpose of pilot-test was to make necessary amendment so as

to correct confusing and ambiguous questions.

The researcher ensured the reliability of the questionnaire by applying Cronbach‘s alpha. To
explore five learning style strategy elements, 23 items were included in the questionnaire. All
these items included 5 point Likert scale. Cronbach's alpha reliability for internal consistency
of all the 23 items in full scale study was 0.945 whereas it was 0.884 in pilot test. Hence,

from reliability point of view, the items were reliable enough to use in the research in all.
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3.5.2. Validity of the Instruments

Validity determines whether the research truly measures that which it was intended to
measure or how truthful the research results are. In other words, does the research instrument
allow you to hit "the bull‘s eye" of your research object? Researchers generally determine
validity by asking a series of questions, and will often look for the answers in the research of
others (Joppe, 2000). Validity is defined as the appropriateness, meaning fullness, and
usefulness of specific inferences made from the instrument or procedure results (Cohen et al.,
2007). To ensure the face validity and content validity, first of all, the instrument were
submitted to the researcher advisor and co advisor, for comment. Based on their comment the
necessary modification was made on the instrument. The comment and the suggestion was
obtained from the advisors were taken into consideration and the necessary modification was

made.

Content validation was established by cross-referencing the content of the instruments to
those elements contained in the basic research questions to determine if there is indeed a
match. Content validity addresses to what extent the appropriate content is represented in

questionnaires and interview guide items.

In the fact that pilot-testing helps to learn where undesired mistakes were made and gives an
opportunity to modify the questions of the study. Specifically, it avoids ambiguities, assures
the simplicity and clarity of the communication, and avoids double-barreled questions in the
items contained in the questionnaires and interview guide. As Dooley (2004) noted, if the
pilot study does not produce sensible results, then the researcher modified and corrected the
items after she/he got proper instrument that could generate what it was supposed to. An
explanation of the purpose of the study and requested for their consent to participate on the

pilot-test was done.
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3.6. Methods of Data Analysis

After the relevant data has been collected through questionnaire, the data collected through
closed questionnaires were coded and analyzed statisticalldfnm,y by using the Statistical
Packages for Social Science (SPSS 24.0) after the data were coded, descriptive statistics such
as frequencies, percentages, means, standard deviation and an independent samples t-test
were applied during the analysis of the data. The five point likert scales of the questionnaire
were collapsed into the following use of frequency range as Low=1.0-2.49, Medium=2.5—
3.49 and High=3.5-5.0 in order to analyze the data, a concurrent strategy was used to
interpret the data (Oxford, 1990). In addition, open-ended questionnaire, interviews
responses, and filed observation results were categorized with qualitative thematic analysis.
For the analysis purpose, tables were used as their convenience. After the completion of
analysis and interpretation of data of the findings, short discussions were drown from the
finding. Data collected through the open-ended items from questionnaire and responses of
interviewees were considered and analyzed qualitatively. The findings obtained from open-
ended items of questionnaire and the responses of interviewees of students were interpreted

on the side of the findings of quantitative data analysis.

3.7. Ethical Consideration

Before conducting the research, the researcher took letters of permission and approval from
Haramaya University post graduate program directorate. Approval from woreda educational
office was obtained to conduct research in the school. The objectives and purpose of the
study explained to the woreda educational office, other concerned authorities and
respondents. All participants were assured that any data collected from them are for research
purposes only and kept in the strictest confidence. Participation was voluntary and
participants had the right to withdraw from the study at any time. Anonymity is guarantee as
their name would not be exposing in any of reports sign letters of consent to participate in the

study.
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4. RESULTS AND DISCUSSIONS

This section presents the major findings of the study. The data was organized in tabular form
and analyzed, presented and discussed based on the basic research question of preferred
learning styles and strategies of preparatory school students to learn mathematics.

4.1. Demographic Information of Respondents

Table . Sample Respondents’ Demographic Characteristics

Characteristics Categories Frequency Percentage
School Mekane Eyesus 221 65.8%
Mikirie 12 21.4%
Koma 43 12.8%
Total 336 100.0%
Stream Natural science 169 50.3%
Social science 167 49.7%
Total 336 100.0%
Grade Grade 11 184 54.8%
Grade 12 152 45.2%
Total 336 100.0%
Sex Male 168 50%
Female 168 50%
Total 336 100%
Age 16-18 years 199 59.2%
19-21 years 104 31%
Above 21 33 9.8%
Total 336 100.0%

Table 2, indicates the sampled respondents’ demographic characteristics. The majority,
221(65.8%) of respondents were selected from Mekane Eyesus preparatory and secondary
school and the remaining 43(21.4%) and 43(12.8%) of respondents were selected from
Mikirie and Koma preparatory and secondary school.

Based on the streams of students, above half (50.3%) of the respondents were natural science
students and the rest (49.7%) of them were social science students. Moreover, above half
(54.8%) of the respondents were grade 11 students and the rest (45.2%) of them were grade
12 students.
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Regarding sex of respondents, equal number (50%) of the respondents were female students

and also (50%) of the respondents were male students.

According to age of respondents, the majority (59.2%) of them were between 16 to 18 years
old, while 31% of the respondents’ age was between 19 to 21 years. The remaining (9.8%) of

them age was above 21 years.

4.2. Students’ Learning Style and Strategy Preferences to Learn
Mathematics

The results of learners’ responses to learning style & strategy preferences (research question
1) are summarized into five categories. These five categories were environmental, emotional,
sociological, physiological and psychological. These categories were considered as an

individual’s personal characteristics of learning (Burke & Dunn, 2002).
4.2.1. Students’ Preferences for Learning Environment

In this category, there were four questions that were administered to know the students’
preferences as far as the learning environment is concerned: whether they prefer to learn
mathematics in a silent or in a noisy environment and formal or informal seating
arrangements (see Table 3).

Table . Result of Responses of Students’ Preferences to Learning Environment

Strongly Not Strongly
disagree Disagree determine Agree  agree
No Elements of learningstyles N % N % N % N % N % M SD «
| prefer to learn and work
1 mathematics problems in a 9 2.7 76 22.6 76 22.6 132 39.3 43 12.8 3.37 1.059
silent environment.
| prefer to learn and work
2 mathematics problems in a 66 19.620460.7 61 182 5 15 0 0 2.020.665
noisy environment.
| prefer formal ways of
3 seating arrangements in the 10 3 47 14 76 22.6 137 40.8 66 19.6 3.61 1.049
mathematics classrooms.
| prefer informal ways of

4 seating  arrangements in 9 2.7 66 19.6 66 19.6 175 52.1 20 6 3.38 .962
mathematics classes

0.959

Grand mean=3.09

Note:M=Mean, S.D=Standard Deviation, F=Frequency, %=Percentage, a=Cronbach's alpha
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As shown in Table 3, above, most (39.3%) of the respondents agreed that they preferred to
learn mathematics in a silent environment. In the same way, 12.8% of the respondents
strongly agreed that they preferred to learn mathematics in a silent environment. On the other
hand, 22.6%o0f the students revealed that they did not want to learn mathematics in a silent
environment while 22.6% of the students did not identify their preferences. Moreover, the
mean result (Mean=3.37, S.D=1.059) of the students response that they preferred to learn
mathematics in a medium silent environment. Here, silent environment is to indicate lack of
disturbances either to listen to the detail presentations of their teachers or to make private
trials of the problems before joining other peers for group work which they preferred (shown
in Table 3).

Students’ responses to the second question in Table 3, further strengthen their position as far
as learning environment preferences is concerned. Most (60.7%) of the students disagreed
and 19.7 % strongly disagreed that they want to learn mathematics in a noisy environment. In
contrast, only 1.5% of the students agreed to learn mathematics in a noisy environment. On
the other hand, the mean result (Mean=2.02, S.D=0.655) of the students response indicates

that they did not prefer a noisy environment to learn mathematics.

Generally, both responses reflected that these preparatory school students preferred to learn
mathematics in a silent environment. When the students know the environment in which they
want to learn mathematics, this will have great impact on their achievement. This agrees with
Pewewardy (2002) when he argued that one’s surroundings or field-independence and field-
dependence affect how one learns rather than what he/she learns.

Table 3, also presents the results of seating arrangement preferences. The preferred seating
arrangements in learning mathematics include the choice between formal and informal
seating arrangements. As shown in Table 3, above, the majority (40.8%) of the students
agreed that they prefer formal ways of seating arrangements. Only very few (14%) students
did not prefer formal seating arrangements in mathematics classes while 22.6% of them chose
not to identify their preferences related to formal seating arrangements in mathematics
classes. On the other hand, the mean result (Mean=3.61, S.D=1.049) of the students response
revealed that they highly preferred formal ways of seating arrangements in mathematics

classes.
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With regard to informal seating arrangements, the majority (52.7%) of the students agreed to
informal seating arrangements. 19.6% chose not to identify their preferences. Only 6% of the
students strongly agreed and 2.7% strongly disagreed to the informal seating arrangements in
mathematics classes. Generally, the mean result (Mean=3.38, S.D=0.962) of the students
response revealed that students moderately preferred informal seating arrangements when
they learn mathematics. In addition, the grand mean (Mean=3.09) shows that students
moderately preferred the environmental category of learning styles and strategies to learn

mathematics.

4.2.2. Students’ Preferences for Learning Emotional Category

Under emotional category, the way students prefer to learn and the way they prefer to recall
mathematical concepts were investigated. Three questions were presented to the students.
The results are shown in Table 4.

Table . Result of Responses of Students’ Preferences to emotional learning categories

Strongly Not Strongly
Elements of learning styles disagree Disagree identified Agree  agree
No and strategies N % N % N % N % N % M SD «

| prefer structured ways

1 during the process of working 30 8.9 66 19.6 57 17 14743.8 36 10.7 3.30 1.164
on mathematical problems.
| prefer to see information

2 written on a blackboard and 33 9.8 28 8.3 43 12.8 18053.6 52 15.53.56 1.156
supplemented by visual aids. 0.933
I can remember best about a
subject by listening to a

3 lecture that includes 57 17 18956.3 61 182 29 86 0 0 2.18 .816
information, explanations and
discussion.

Grand Mean=3.01

Note:M=Mean, S.D=Standard Deviation, F=Frequency, %=Percentage, a=Cronbach's alpha

From Table 4, shown above, it is shown that the majority (43.8%)of the students agreed that
they preferred to learn mathematical problems in structured ways. Similarly, 10.7% of the
students strongly agreed that they preferred to learn mathematical problems in structured
ways. 17% of the students did not identify their preferences. On the other hand, 8.9% of the
students did not prefer to learn mathematics in structured ways. Thus, the result for structured
ways of learning mathematics has shown that most of the students preferred structured ways
of learning mathematics. However, interviewees gave that they were not interested in solving

mathematics problems or assignments given by their mathematics teachers.
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With regard to the preference to supplementing mathematical lessons written on the
blackboard by visual aids, above half (53.6%) of the students agreed that they preferred to
learn mathematics lesson supplemented with visual aids. In the same way, 15.5% of the
students also strongly agreed to learn mathematics lesson supplemented with visual aids.
12.8% of the students did not identify their preferences. Only few of the students (8.3%
disagreed and 9.8% strongly disagreed) that they preferred lessons supported by visual aids.
Thus, the result indicated that 69.1% of them preferred mathematical lesson to be
supplemented by visual aids during learning mathematics. According to the result of
(Mean=3.56, SD=1.156), students highly preferred to learn mathematics lessons supported by

visual aids.

As shown in Table 4, students preferences for considering listening to a lecture that includes
information, explanations and discussions as a preferred learning style and strategy to recall
mathematical concepts reveals that 56.3% of them have disagreed . Conversely, 8.6% of them
agreed while 18.2% of them did not identify their preferences. This finding has not coincided
with the finding that depicted students' preference for mathematics lessons to be
supplemented by visual aids. On the other hand, the mean result (Mean=2.18, S.D=0.816) of
the students response revealed that they did not prefer listening to a lecture that includes

information, explanations and discussions in mathematics classes.

Moreover, this finding was also substantiated by the responses of the interviewed students.
For the interview question that states ‘What are the styles of learning you prefer to use in
mathematics classes?' The student interviewees reflected that they preferred information
written on a blackboard and supplemented by visual aids learning styles rather than listening
with concentration to the instruction of mathematics lessons given by their mathematics

teacher.

4.2.3. Students’ Preferences for Learning Sociological Category

Sociological category includes the study of students’ preferences for introvert or extrovert
learning styles in learning mathematics and their choices for working on mathematics

projects.
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Table . Responses of students on preferred learning styles and strategies in introvert
and extrovert learning styles and strategies

Strongly Not Strongly
Elements of learning styles disagree Disagree identified Agree  agree
No and strategies N % N % N % N % N % M SD «

I enjoy studying and working
1 mathematics problems alone 48 14.317050.6 38 11.3 61 18.2 19 5.7 2.511.120
by myself (introvert style).
| prefer studying and working
on mathematics problems in
groups with my peers or in
teams (extrovert style).
| prefer to do the group
3 project works that is given by 9 2.7 29 8.6 80 23.8 17050.6 48 14.3 3.45 .997
my mathematics teachers

2 11 3.3 61 18.2 33 9.8 18454.8 47 14 3.581.036 0.919

Grand Mean=3.12

Note: Mean, S.D=Standard Deviation, F=Frequency, %=Percentage, a=Cronbach's alpha

The result of students’ responses for their preference of studying and working on
mathematics problems by the students themselves alone indicated that almost half (50.6%) of
the students disagreed that they preferred to enjoy studying and working mathematics
problems alone by him/herself. Similarly,14.3% of them strongly disagreed that they
preferred to work alone on mathematics problems. Few (11.3%) of the students did not
determine their preferences while 18.3% of them agreed and 5.7% of them strongly agreed to
work and study mathematics problems by themselves. Generally, the result of (Mean=2.51,
SD=1.120) indicates that students did not prefer to enjoy studying and working mathematics
problems alone by themselves.

In contrary, the result of the students’ preferences regarding with working with their peers or
in group indicated that most (54.8%) of the students agreed that they preferred to study and
work on mathematics problems with their peers or in group. Also, 14% of them strongly
agreed to study and work on mathematics problems with their peers or in group. On the other
hand, 9.8% of the students did not identify their preferences whereas 18.2% of them
disagreed and 3.3% of them strongly disagreed to study and work on mathematics problems
with their peers or in group. However, the result of (Mean=3.58, SD=1.036) indicates that
students preferred to study and work on mathematics problems with their peers or in group.
Similarly, most of the interview preferred to learn mathematics working together in groups
like other subjects but it is not implemented in their schools. The findings of this study

coincided with the result of the study conducted by Chan (2001) on Chinese secondary school
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students’ preferences related to introvert learning style and contrary with extrovert learning

style preferences of students.

Respondents gave their preferences to do group project works given by their mathematics
teachers. Accordingly, above half (50.6%) of the respondents agreed that they preferred to do
group project works is given by their mathematics teachers. 23.8% of the students did not
determine their preferences to do group project works given by their mathematics teachers. In
contrast, 8.6% of them disagreed that they preferred to do group project works given by their
mathematics teachers. Moreover, the result of (Mean=3.45, SD=0.977) indicates that students
moderately preferred to do group project works given by their mathematics teachers. Online
with finding of this study, the study conducted by Burke and Dunn (2002) stated that
sociological category of learning involves students’ preference to learn either with their peers
or alone or either with a team or adult or need for the presence of an authority figures, teacher

motivation, and parent motivation.
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4.2.4. Students’ Preferences for Learning Physiological Category

Table . Responses of students on preferred physiological category of learning styles and
strategies

Strongly Not Strongly
Elements of learning styles disagree Disagree identified Agree  agree
No and strategies N % N % N % N % N % M SD «

| prefer to learn mathematics
1 in the morning classes.
| prefer to learn mathematics
in the afternoon classes.
I always do start working on
mathematics problems
I like to work on mathematics
4 problems rather than 38 11.3 18 5.4 95 28.3 12838.1 57 17 3.441.180
memorizing their solutions.
| prefer free choice of
working on mathematical
5 problems to explore ones 9 2.7 85 253 29 8.6 18454.9 29 8.6 3.411.050
talents and abilities (trial and
error).
| prefer to learn mathematics
6 through solving different 18 54 38 11.3 90 26.8 152452 38 11.3 3.451.025
mathematical problems.
| can easily remember more
mathematical concepts
| enjoy developing and
8 making mathematical graphs 29 8.6 47 14 66 19.6 166 49.4 28 8.3 3.351.097
and charts.
| require explanations of
diagrams, graphs, or visual
directions in math
classrooms.

9 2.7 57 17 47 14 15646.4 67 19.9 3.63 1.072

43 12.818956.3 58 17.3 43 12.8 3 0.9 2.34 .909

19 5.7 56 16.7 66 19.6 16147.9 34 10.1 3.39 1.062

0.982

43 12.819457.7 38 11.3 52 155 9 2.7 2.380.991

--- --- 85 253 47 14 17050.6 34 10.1 3.45 .983

Grand Mean=3.21

Note: M=Mean, S.D=Standard Deviation, F=Frequency, %=Percentage, a=Cronbach's alpha

The responses of respondents that they preferred learning styles and strategies for the time of
a day to learn mathematics indicated that the majority (46.4%) of the students agreed that
they preferred to learn mathematics in the morning. Also, 19.9% of the students strongly
agreed to that they preferred to learn mathematics in the morning. Few (14%) of the students
did not determine their preferences while very few (2.7%) strongly agreed that they preferred
to learn mathematics in the morning classes. However, the mean result (Mean=3.63,
S.D=1.072) of the students response revealed that they strongly preferred to learn
mathematics in the morning classes. On the other hand, the preference of students’ learning

styles and strategies of attending mathematics classes in the afternoon, above half (56.3%) of
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the respondents disagreed and 12.8% of them strongly disagreed. 17.3% of them did not to
determine their preferences where as 12.8% of the students agreed to learn mathematics in
the afternoon. Only 0.9% of them strongly agreed that he/she to learn mathematics in the
afternoon. Generally, the mean result (Mean=2.34, S.D=0.909) of the responses of the

students response revealed that they did not to learn mathematics in the afternoon.

As shown in Table 6, the result of the finding for the preference of working on mathematical
problems rather than memorizing the solutions to learn mathematics indicates that most
(38.1%) of the respondents agreed that they preferred to work on mathematical problems
rather than memorizing the solutions to learn mathematics. 28.3% of them did not determine
their preferences while 17% of them strongly agreed that they preferred to work on
mathematical problems rather than memorizing the solutions to learn mathematics. However,
the mean result (Mean=3.44, S.D=1.180) of the students response that they preferred
moderately to work on mathematical problems rather than memorizing the solutions to learn
mathematics. Moreover, above half (54.9%) of the students have agreed and 8.6% of them
agreed on their preferences of free choice of working on mathematical problems to explore
ones talents and abilities (trial and error). In addition, the mean result (Mean=3.41,
S.D=1.050) of the students response indicates that they preferred free choice of working on
mathematical problems to explore ones talents and abilities (trial and error).Supporting this
result, Cangelosi (1996) put forward that the attainment of mathematical problem solving
ability of the students is dependent on interrelated components like concepts, skKills,
processes, attitudes and meta-cognition the response for free choice of working on

mathematical problems to explore one’s talents and abilities.

The result of respondents’ responses for their preferences on learning mathematics through
solving different mathematical problems reflected that the majority (45.2%) of the students
agreed and 11.3% of them have strongly agreed with that learning style and strategy. A few
(11.3% disagreed and only 5.4% strongly disagreed) that they preferred the problem solving
approach while 26.8% of them did not identify their preferences. Generally, the mean result
(Mean=3.45, S.D=1.025) of the students’ response revealed that they preferred problem

solving approach to learn mathematics.

In addition, the result of respondents’ responses for the question that states ‘I enjoy
developing and making mathematical graphs and charts to learn mathematics’ shown in Table

6, revealed that nearly half (49.4%) of the students have agreed and 8.3% of them also
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expressed their agreements. On the other hand, 14% of students disagreed and 8.6% of them
strongly disagreed to prefer visual explanations. The remaining 19.6% of them did not
determine their preferences. However, the mean result (Mean=2.35, S.D=1.097) of the
students response revealed that they preferred developing and making mathematical graphs

and charts to learn mathematics.

The responses of students for their preferences of requiring explanations of diagrams, graphs,
or visual directions in mathematics classes have shown that almost half (50.6%) of students
agreed and only 10.1% of them strongly-agreed. On the contrary, 25.3% of the students
disagreed and none of them have strongly disagreed while 14% of them were not in a position
to identify their preferences. Generally, the mean result (Mean=3.45, S.D=0.983) of the
students response revealed that they preferred the visual approach in learning mathematics
(see Table 6). Supporting this result, Pewewardy (2002) asserted that visual learners learn
best when they are able to see the material they are expected to master and when the teacher
provides them a myriad of visual learning opportunities such as graphs, films, demonstrations
and pictures.

4.2.5. Students’ Preferences for Learning Psychological Category

Under psychological category, the study tries to identify the preferences of students for detail
explanations on all mathematics problems and topics to learn mathematics. The preferences
of students for general highlights to learn mathematics and the preferred learning styles and
strategies for listening to the lessons presented by teachers in learning mathematics are
included. Moreover, the needs of learning mathematics to widen one’s logical reasoning and
to develop one's thinking ability are also incorporated. The responses given for the 4
questions included under this category are summarized and given in Table 6.
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Table . Responses of students on preferred learning styles and strategies for
psychological category

Strongly Not Strongly
Elements of learning styles disagree Disagree identified Agree  agree
No and strategies N % N % N % N % N % M SD «

| prefer detail explanations on
1 all of mathematics problems 38 11.3 47 14 66 19.6 16649.4 19 5.7 3.241.127
or topics (analytic style).
| prefer general highlighting
or general ideas rather than
detail explanations on all 9 2.7 66 19.6 85 25.3 13239.3 44 13.1 3.391.035
math problems (global style). 0.975
| prefer to learn mathematics
3 by listening to lessons 24 7.1 47 14 38 11.3 18454.8 43 12.8 3.52 1.107

presented by teachers.

I learn mathematics to widen
4 my logical reasoning and 9 2.7 29 8.6 104 31 13740.8 57 17 3.610.963

develop my thinking ability.

Grand Mean=3.24

Note: M=Mean, S.D=Standard Deviation, F=Frequency, %=Percentage, a=Cronbach's alpha

As shown in Table 7, the results for the preference of the need for detail explanations on all
of mathematics problems or topics indicated that many of the students (49.4%) have agreed
and a further only 5.7% strongly agreed that they prefer detail explanations. On the other
hand, a few of the students (14% disagreed and 11.3% strongly disagreed) that they preferred
detail explanations while 19.6% of them did not identify their preferences for detail
explanations on every problem to learn mathematics. Moreover, the mean result (Mean=3.24,
S.D=1.127) of the students response revealed that they preferred detail explanations on all
mathematics problems or topics to learn mathematics. This result is contrary to the study of
Von Glasserfeld (2001) that pointed out that mathematics learning is not a passive receiving
of ready-made mathematical knowledge rather it is a process of construction in which the
students themselves are the primary actors by using their preferred mathematics learning

styles in the learning of mathematics.

For the question posed to identify students’ response for their preferred learning styles and
strategies of getting general highlights rather than detail explanations during the learning of
mathematics, the result found is summarized in Table 7. The result indicates that the majority
(39.3%) of the students have agreed and few (13.1%) of them strongly agreed to be given
only general ideas rather than detail explanations. Conversely, 19.6% of the students have
disagreed and 2.7% strongly disagreed to prefer the general ideas to detail explanations while
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25.3% of them did not respond their preferences. Generally, the mean result (Mean=3.39,
S.D=1.035) of the students response revealed that they preferred general highlighting or
general ideas rather than detail explanations on all math problems (global style).

For the question that states ‘I prefer learning mathematics by listening lessons presented by
the teachers’, above half (54.8%) of the students agreed and 12.8% of them also strongly
agreed to learn mathematics by listening to the lessons presented by their teachers. Contrary
to these responses, only 7.1% of these students strongly disagreed and 14% of them disagreed
to learn mathematics by listening. Few (11.3%) of them did not express their preferences.
Hence, 64% of the students have preferred to learn mathematics by listening to the
presentation of their teachers (see Table 7). Generally, the mean result (Mean=3.52,
S.D=1.107) of the students response revealed that they preferred to learn mathematics by

listening to the presentation of their teachers

As shown in Table 7, the result of respondents response on their preferences shows that most
(40.8%) of the students have agreed and 17% of them strongly agreed that they preferred to
learn mathematics to widen their logical reasoning and to develop their thinking abilities. On
the other hand, 8.6% of the students have disagreed and only 2.7% of them strongly disagreed
that they learn mathematics to widen their logical reasoning and to develop their thinking
abilities while 31% did not express their preferences. Generally, the mean result (Mean=3.61,
S.D=0.963) of the students response revealed that they preferred to learn mathematics to

widen their logical reasoning and to develop their thinking abilities.
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4.2.6. Most Frequently Preferred Learning Styles and Strategies

Table . Descriptive statistics of most frequently preferred learning styles and strategies
by participants

Preferred Learning Styles and Strategies Category N Rank Mean Std. Deviation

| prefer to learn mathematics in the morning Physiological 336 1% 3.63 1.072
classes

| prefer formal ways of seating arrangements Environmental 336 2" 3,61

in the mathematics classrooms. 1.049
| learn mathematics to widen my logical  Logical 336 2" 361

reasoning and develop my thinking ability. 0.963
| prefer studying and working on Sociological 336 4™ 358
mathematics problems in groups with my 1.120
peers or in teams (extrovert style).

| prefer to see information written on a Emotional 336 5" 3.56 1.156

blackboard and supplemented by visual aids.
| prefer to learn mathematics by listening to Physiological 336 6"  3.52 1.107
lessons presented by teachers.

The result in Table 8, shows the top most frequently preferred learning styles and strategies
by respondents. Hence, the result revealed that the first most preferred learning style and
strategy at an average of 3.63 was that students preferred to learn mathematics in the morning
classes. The second most preferred learning style and strategy was that students preferred
formal ways of seating arrangements in the mathematics classrooms. This item had a rate of
3.61 mean. Similarly, the second item most preferred by students was that they wanted to
learn mathematics to widen their logical reasoning and develop their thinking ability which
has a rate of 3.61. On the other hand, the fourth most preferred learning style and strategy
was enjoy studying and working on mathematics problems in groups with their peers or in
teams (extrovert style) with mean preference of 3.58. The item 'subjects preferred to see
information written on a blackboard and supplemented by visual aids was the fifth most
preferred by the participants at a rate of 3.56. Finally, the last most learning style and strategy
preferred to was they wanted to learn mathematics by listening to lessons presented by
teachers. It was preferred at a rate of mean of 3.52.The interviewees replied that they

preferred a collaborative way of learning style and strategy in learning mathematics.
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Table . Descriptive statistics of Most frequently preferred Learning Styles and
Strategies by participants

Learning Styles and Strategies N Mean Std. Deviation Rank
Environmental 336 3.0915 89367 4"
Emotional 336 3.0141 99273 5"
Sociological 336 3.1080 97227 31
Physiological 336 3.2050 67760 2"
Psychological 336  3.4401 1.02161 1%

Table 9, shows the mean value of all responses of respondents in their preference related to
categories of learning style and strategies that they preferred to use in learning mathematics
The highest mean from all categories of learning styles and strategies was psychological with
a mean preference value of 3.44. The second highest preferred category of learning styles and
strategies was physiological with a mean preference value of 3.205. Next, students preferred
sociological category of learning styles and strategies to learn mathematics. This category
had a preference mean of 3.108. Environmental category of learning styles and strategies was

the least preferred by students to learn mathematics with mean preference value of 3.0915.

4.3.  Gender Difference in Learning Styles and Strategies Preferences

Table . Result of Independent sample t- tests on learning styles and strategies preference
across gender

Standard
Learning Styles and Strategies Sex N  Mean Deviation  t-value P
Environmental Male 168 3.3286 .65801 001
2.268 *
Female 168 2.8611 1.03241
Emotional Male 168 3.2952 .68490 000
2.434 *
Female 168 2.7407 1.16595
Sociological Male 168 3.3333 .71857 001
Female 168 28889 113529 ~ 1965 %
Physiological Male 168 3.4571 .73839 003
2.203 *
Female 168 2.9599 1.11938
i Male 168 3.7214 .73207
Psychological 2361 002
Female 168 3.1667 1.18773 *

Notes: * p < .05 (significant at .05 level)
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As can be seen in Table 10, the mean value of the response of preferences of categories of
learning styles and strategies indicates that male students preferred environmental category of
learning styles and strategies with mean value of preference (M= 3.3286) and female students
mean value of preference (M=2.8611). This result revealed that male students preferred
environmental category of learning styles and strategies higher than female students
preference. According to the result in Table 10, it can be said that there was a significant
difference of the preference their learning styles and strategies to learn mathematics related to
environmental category learning styles and strategies. It was significant at (p=0.001<0.05,
df=334 and t=2.268).

The result of p=0.002, df=334 and t=2.434 shows that there were statistical significance
differences between male and female students’ preferences of their learning styles and
strategies to learn mathematics related to emotional category. In addition, the mean values of
male students’ preferences (M=3.2952) of learning styles and strategies regarding emotional
category was higher than the mean of female students preferences (M=2.7407). (See Table
10).

The results of Table 10, revealed that the mean of preference of sociological category of
learning style and strategy male students and female students were 3.3333 and 2.8889
respectively. As the mean results indicate that male students preferred sociological category
of learning style and strategy more than female students. Moreover, the result indicates there
were statistical significance differences between male and female students’ preferences of
their learning style and strategy related to sociological category with a significant value of
p=0.001<0.05).

The independent samples t-test was made to examine whether there was a significant the
difference between male and female students’ preference of their learning styles and
strategies related to physiological category. Thus, the value of p=0.003<0.05 revealed that
there was a significant statistical difference between male and female students’ preference of
their learning styles and strategies in learning mathematics related to physiological category.
(Seein Table 10).

As depicted in the above table, the sig. value for the preference of psychological category of
learning style and strategy to learn mathematics was p=0.002. Since the sig. value was less

than 0.05, it can be possible to say that there was significant difference between male and
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female students’ preferences of learning styles and strategies to learn mathematics related to
psychological category.In addition, the result revealed that male students (M=3.7214)
preferred their psychological category of their learning style and strategy than female
students preferences(M=3.166, see Table 10)

Table . Overall result of Independent sample t- tests on learning styles and strategies
preference across gender

Learning styles and strategies  Sex N Mean  Std. Deviation  Std. Error Mean
Overall Male 168 33g91 57145 09659

Female 168 59673 91055 15176

As it can be shown in Table 11, the mean of overall preferences of their learning styles and
strategies of male students was 3.3821 and that of female students was 2.9673. It can be
conclude that male students preferred their learning styles and strategies to learn mathematics
than female students.

Table . Overall result of Independent sample t- tests on learning styles and strategies
preference across gender

Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig.(2- Mean Std. Error  Difference
F Sigg. T df tailed) Difference Difference Lower Upper
Overall Equal variances
mean  assumed
Equal variances
not assumed

12.362 .001 2.291 334 .025 41478 .18101 .05367 .77589

2.306 59.115 .025 41478 17989 .05484 .77472

To check there was a significant difference between male and female students’ preference of
their overall learning styles and strategies to learn mathematics, an independent samples t-test
was made. Table 12, revealed there was a statistical significant difference between female
and male students’ preference of their overall learning styles and strategies to learn
mathematics. The result was supported by sig. value of p=0.025 which is less than 0.05 with
t-value (t=2.291) and the degrees of freedom (df=334). The finding of this study was similar
with the studies one done in America which showed very nearly significant relationship
between gender and learning style preference (P=0.09). While on the other side a study in

Saudi Arabia showed that There was also a significant difference in learning style preferences
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between genders (p=0.028). There was tough a similarity of results, as compared to a study
done at Medical College in Kota India showed that there was a significant gender differences
in the percentages of males and females students who preferred learning styles of information

presentation (p<0.05).

4.4. Major Challenges Students Might Face in Using Their Own
Preferred Learning Styles and Strategies

To answer the third research question of this study, five questions were presented to students.
The result of the responses obtained through these questions were analyzed and summarized
and given in Tables 13 and 14 below.

Table . Responses of students on challenges they might face to use their own preferred
learning styles and strategies

Strongly Not Strongly
disagree Disagree identified Agree agree
No Challenges N % N % N % N % N % M SD «

I learn mathematics because it

1 is given as a compulsory 61 18.215646.4 5 15 47 14 67 19.92.70 1.433
subject in my school
Lack of using my preferred

learning styles have
2 contributed for my 52 155 57 17 -- --- 80 23.8 147 43.83.63 1.551 0.949
achievement in mathematics
to be poor
Mathematics is a difficult
3 subject and | do not29 86 4714 9 2.7 10932.414242.33.89 1.334

understand it easily.

Note:M=Mean, S.D=Standard Deviation, F=Frequency, %=Percentage, a=Cronbach's alpha

The result shown in Table 13, indicated that the majority(46.4%) of the students have
disagreed and 18.2% of them also strongly disagreed that they learn mathematics since it is
given as a compulsory subject. Contrary to this result, 14% of the students have agreed and
19.9% of them strongly agreed to the view of learning mathematics for it were given as a
compulsory subject in their school. Only 1.5% of the students did not specify their choices.
The mean (Mean=2.70 and SD=1.433) shows that some students learn mathematics since it is
only given as a compulsory subject at preparatory school level. In addition, the response
obtained from interview of students indicates that their view to learn mathematics not as a
compulsory subject in their school was due to lack of proper orientation on the importance of

the subject. Cangelosi (1996) supports this view by stating that mathematics will not be
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meaningful to students unless they develop certain key concepts in their own minds and

discover key relationships for themselves.

As indicated in Table 13, the responses of students for their poor achievement in mathematics
indicated that the majority (43.8%) of the students strongly agreed and 23.8% of them also
agreed that lack of using their own preferred learning styles and strategies made their
achievement in mathematics poor. On the contrary, few (17%) of the students disagreed and
(15.5%) strongly disagreed that lack of using their preferred learning styles and strategies
made their achievement in mathematics poor. From this result of the mean (Mean=3.63,
SD=1.551) it can be said that lack of using their own preferred learning styles and strategies
have contributed to their poor achievement in mathematics.

The next result in the same table shows that the majority (42.3% of the students have strongly
agreed and 32.4% of them also agreed) that mathematics is a difficult subject and they do not
understand it easily. Contrary to this, 14%of the students disagreed and 8.6% of them
strongly disagreed that mathematics was not a difficult subject to understand it easily. In
addition, the mean (Mean=3.89, SD=1.334) result shows that students perceived mathematics
as a difficult subject and not easy to understand. In view of this finding of the study,
Pewewardy (2002) argued that, many students view mathematics as a spectator sport rather
than in which they can participate which makes students to develop a prejudice to

mathematics.

Moreover, interviewees added that teachers didn’t support and encourage them to use their
preferred learning styles and strategies because they tend teach to cover the content within the
specified plan of academic year.

Table . Response of students preferred learning styles and strategies and students’
success in mathematics

Challenge Category Frequency Percentage
Lack of using their own preferred learning styles and Yes 297 67.6
strategies negatively affect students’ success in mathematics No 109 324
Total 336 100.0

The result in Table 14, presents that the majority (67.6%) of the respondents responded that
lack of using their own preferred learning styles and strategies negatively affect their success
in Corresponding to this finding, Orlich et al. (2001) described that the mathematics learning
style has a significant influence on students' choice of mathematics learning strategies, and
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that both learning styles and learning strategies affect learning outcomes. The interview result
also revealed that the 'students’ use of their own natural talent was limited and that their
primary level background was not dependable. Students simply sit in class and wait for
readymade knowledge. They expect the teachers to give detail explanations on every lesson.
The interviewees also said that nature of mathematics and their prior knowledge of the
subject were the obstacles to prefer their own learning styles and strategies in learning
mathematics. They added that mathematics was the difficult subject compared to other
subjects but considered as an important subject. They commented that students lack of using
their own preferred learning styles and strategies need due attention to improve mathematics
instruction in Ethiopia. This finding coincided with studies conducted by other researchers
like Orlich et al. (2001) who stated that students’ cultural and background experiences
influence how they understand mathematical concepts and how they respond to and benefit
from mathematics instruction. Differences in background, experience, and socio-economic

status, culture and language all influence the mathematics learning styles of the students.

According to the result from the observation checklist in mathematics lessons, the following
some impediments about the the learning styles and strategies in learning mathematics were
obtained.
v’ The teachers didn’t arose the interest of his students for mathematics lesson
v’ Teachers didn’t teach their students information written on a blackboard and
supplemented by visual aids inlearning mathematics
v' They didn,t get the chance to learn mathematics to widen their logical reasoning and

develop their thinking ability.

The observation result revealed that teachers in classroom learning mathematics in the
morning classes, formal ways of seating arrangements, widening logical reasoning and
developing thinking ability, information written on a blackboard and supplemented by visual
aids and working on mathematics problems in groups with their peers or in teams (extrovert
style). The researcher commented that students lack of using their own preferred learning
styles and strategies need due attention to improve mathematics instruction in Ethiopia. This
finding coincided with studies conducted by other researchers like Orlich et al. (2001) who
stated that students’ cultural and background experiences influence how they understand

mathematical concepts and how they respond to and benefit from mathematics instruction.
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5. SUMMARY OF FINDINGS, CONCLUSION AND
RECOMMENDATIONS

The objective of this study was to investigate preferable students’ learning style and

strategies in learning mathematics education in Estie woreda Preparatory School. This

chapter presents the summary of the findings, conclusion and recommendations of the study.

5.1.

>

Summary of Findings

The majority of the students preferred to learn mathematics in a silent environment
and formal arrangement in classrooms, structured ways of learning mathematics, and
mathematical lessons to be supplemented by visual aids during the learning of
mathematics.

Most of the students preferred to work and study mathematics problems with their
peers or groups than on their own, to work in groups due to environmental factors and
lack of confidence they work on mathematics problems on their own, making graphs
and charts to learn mathematics or preferred the visual approach in the learning of
mathematics.

The finding of this study showed that there was a significant difference among male
and female students’ preferences of their own learning strategies to learn
mathematics. Male students were preferred all five elements of learning styles and
strategies in learning mathematics than female students.

The majority of the students responded that mathematics was given as a compulsory
subject in their school and it is a difficult subject and they did not understand it easily
were the main challenges that they faced to use their own preferred learning styles and
strategies to learn mathematics. Moreover, because of their lack of their owned
preferred learning styles and strategies have negatively affected their’ success in

mathematics.
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5.2.  Conclusion to the Study

The majority of the students preferred to learn mathematics in a silent environment, formal
seating arrangement in classrooms, structured ways of learning mathematics, and
mathematical lessons to be supplemented by visual aids during the learning of mathematics.
They preferred developing and making mathematical graphs and charts to learn mathematics.
Moreover, the majority of the students preferred to do group project works given by their
mathematics teachers. They preferred studying and working on mathematics problems in
groups with peers or in teams (extrovert style).In contrast, students did not prefer to learn
mathematics in the afternoon. Students did not prefer studying and working mathematics

problems alone by themselves (introvert style).

This study summarized the finding as preparatory students preferred to learn mathematics by
listening to the presentation of their teachers. They preferred to learn mathematics to widen
their logical reasoning and to develop their thinking abilities. They preferred to learn
mathematics to widen their logical reasoning and to develop their thinking abilities.
Moreover, they preferred detail explanations on all mathematics problems or topics to learn
mathematics. The students preferred general highlighting or general ideas rather than detail

explanations on all math problems (global style).

Most of the students preferred to work and study mathematics problems with their peers or
groups than on their own, to work in groups due to lack of confidence to work on
mathematics problems on their own, making graphs and charts to learn mathematics or

preferred the visual approach in the learning of mathematics.

learning mathematics in the morning classes, formal ways of seating arrangements, widening
logical reasoning and developing thinking ability, information written on a blackboard and
supplemented by visual aids., listening to lessons presented by teachers and working on

mathematics problems in groups with their peers or in teams (extrovert style).

The study concluded that there was a significant difference among male and female students’
preferences of their own learning strategies to learn mathematics. In all preferred learning
strategies, statistical significant difference (p=0.000<0.05) was found between male and
female students’ responses preferences. Male students were preferred all five elements of

learning styles and strategies in learning mathematics than female students.
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The majority of the students have disagreed that they learn mathematics since it is given as a
compulsory subject in their school, rather it is a difficult subject and they did not understand
it easily. One of the the main challenges was they coud’t use their own preferred learning
styles and strategies to learn mathematics. Moreover, because of students’ couldn’t learn
based on their owned preferred learning styles and strategies have negatively affected their’

success in mathematics.
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Recommendations

Based on the findings of result, discussions and conclusion of the study, the following

recommendations were made.

For Students

R/
L X4

7
L X4

The study addressed to the students that they should know why they learn
mathematics to have a clear vision and avoid the prejudice.

Female students have to be engaged to prefer their learning styles and strategies in
order to increase their achievement level in mathematics subject. This could greatly
benefit female students from the application of learning styles and strategies preferred

by them to learn mathematics.

For Mathematics Teachers

Teachers have to aware about the learning styles and strategies established by learning
theories and they used their method of teaching rather than students’ preferred
learning styles and strategies of the subject to support their students to learn best
through various styles. Teaching strategies and assessment methods employed by
mathematics teachers need to be congruent with the students learning preferences.
Teachers also need to present opportunities for exploration, inquiry, and
experimentation by providing problems to be solved and matching their teaching
styles to the students’ preferred learning styles and strategies.

Teachers should consider whether there is a difference in use of learning strategies
between content areas of mathematics. A study like this would allow classroom
teachers to better understand the learning differences and needs of individual students,
especially as these needs relate to specific subject matter.

The study is recommended regarding the challenges that faced students to use their
own preferred learning styles and strategies in learning mathematics that they needed
how to eliminate those challenges in a good conditions of learning process by the

responsible bodies to supply their solutions for those challenges.
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For Curriculum Designers

R/
A X4

Preferable students’ learning styles and strategies need to be considered from the
beginning of mathematics curriculum design up to the implementation stage by
concerned stakeholders such as curriculum designers, school administrators and
mathematics teachers. School administrators have to consider the preferences of
students in order to provide a viable educational environment for students.

Mathematics curriculum designers need to consider all the learning approaches that
allow students to use their own preferred learning styles and strategies in the learning
of mathematics such as revising mathematics course contents as per the learning
styles and strategies of students, allowing extra-time to solve mathematical problems

and including projects and problems that initiate group work.

For Further Areas of the Study

The researcher of this study advised that further research needs to be conducted on the
teaching style preferences of mathematics teachers and how it matches with their
students’ learning styles and strategies.

This study has not included other elementary and preparatory school. Therefore, a
study is recommended to investigate further researches in other schools related to that
students preferred their own learning styles and strategies to learn mathematics as
well as other subjects.

A correlation study should be conducted to find the relationship between teachers*
teaching strategies and students* preferred learning styles and strategies.

The findings of this study were based on data/information obtained from
questionnaire, class observation and students’ interview. Therefore, it would be better
to have a study with interviews and reflections of teachers, parents, mathematicians,
educationists, planners and curriculum developers along with questionnaire, school

records, class observation and students® interview.
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7. APPENDIXES

Appendix 1

Students' Questionnaire

General Instruction

Dear Student: The purpose of this questionnaire is to collect information to investigate the
learning styles and strategies used by preparatory school students in the learning of
mathematics. Your participation in completing the questionnaire is extremely useful. Each
part of the questionnaire has its own instruction. Please strictly follow up the instructions of
each part before responding to the questions. Please choose the answer that best reflects your
views from the given alternatives. Note that you are not required to write your name. Your

responses will be kept confidential and anonymous.
Thank you for your cooperation.
Part I. Personal profiles
Give appropriate information by underlining the letter of your choice.
1.1. Sex: a) male b) female
1.2. Age: a) 16-18 years b) 19 to 21 years c) greater than 21 years
1.3. Stream a) Natural science b) Social science

1.4. Name of your school:

Part II. Students’ use of their own learning styles and strategies in the learning of

mathematics

Please give the answer by underlining the letter of your best choice.

2.1. When | am solving mathematical problems in classes:

a) | tend to repeat all my steps and check my solutions carefully.
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b) I find checking the solutions obtained tiresome and don’t make such attempt.
c) There is no enough time to check and recheck my answers to the problems.

2.2. | prefer mathematics lessons that emphasize on a) abstract presentations (concepts,
theories). b) Concrete presentations (facts, data). c) Both abstract and concrete presentations.

2.3. When teachers are presenting mathematical and statistical data in classes: a) | prefer it to
be presented in tabular form only. b) I prefer it to be presented in the form of charts or graphs
only. c) | prefer it to be presented in the form of tables and charts or graphs d) I have no
preferences.

2.4. When | solve mathematics problems a) I usually work in my ways to the solutions one
step at a time. b) | often just see the solutions but then struggle to figure out the steps to get to

them. ¢) I don’t like to solve mathematical problems.

2.5. When | start working mathematics problems, 1 am more likely to a) try to understand the
problem first before solving the problem b) start working on the solution before

understanding the problem. c) guess the solution of the problem
Please indicate your answer by putting a tick mark (1)) in the column of your best choice.
5 =Strongly agree, 4= Agree, 3=Not identified, 2=Disagree, 1 =Strongly disagree

2.6. Environmental category:

No | Elements of learning styles and strategies 1 2 3 |4 5

2.6.1 | | prefer to learn and work mathematics problems

in a silent environment.

2.6.2 | | prefer to learn and work mathematics problems

in a noisy environment.

2.6.3 | | prefer formal ways of seating arrangements in

the mathematics classrooms.
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No | Elements of learning styles and strategies

2.7.1 | | prefer structured ways during the process of
working on mathematical problems.

2.7.2 | | prefer to see information written on a blackboard
and supplemented by visual aids.

2.7.3 | | can remember best about a subject by listening to

a lecture that includes information, explanations and

discussion.

2.8. Sociological category

No | Elements of learning styles and strategies 1

2.8.1 |1 enjoy studying and working mathematics
problems alone by myself (introvert style).

2.8.2 | | prefer studying and working on mathematics
problems in groups with my peers or in teams
(extrovert style).

2.8.3 | | prefer to do the group project works that is

given by my mathematics teachers

2.9. Physiological category

No

Elements of learning styles and strategies

29.1

| prefer to learn mathematics in the morning classes.

29.2

| prefer to learn mathematics in the afternoon
classes.

2.9.3

I always do start working on mathematics problems

294

I like to work on mathematics problems rather than
memorizing their solutions.

295

| prefer free choice of working on mathematical
problems to explore ones talents and abilities (trial
and error).

2.9.6

| prefer to learn mathematics through solving
different mathematical problems.

2.9.7

I can easily remember more mathematical concepts

29.8

| enjoy developing and making mathematical graphs
and charts.

299

I require explanations of diagrams, graphs, or visual
directions in math classrooms.

2.10. Psychological category
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No Elements of learning styles and strategies 1 2 3 |4 5

2.10.1 | I prefer detail explanations on all of mathematics

problems or topics (analytic style).

2.10.2 | | prefer general highlighting or general ideas rather
than detail explanations on all math problems

(global style).

2.10.3 | | prefer to learn mathematics by listening to

lessons presented by teachers.

2.10.4 | I learn mathematics to widen my logical reasoning

and develop my thinking ability.

Part 111. Challenges that students might face to use their own preferred learning styles
and strategies

Instruction: Four items were also set to examine the challenges students might face to use
their own preferred learning styles and strategies in the learning of mathematics. Please

indicate your answer by putting a tick mark (V)) in the column of your best choice.

N.B. 5 =Strongly agree, 4= Agree, 3=Not identified, 2=Disagree, 1 =Strongly disagree

No Challenges 1 (2 |3 |4 5

3.1 | I learn mathematics because it is given as a compulsory

subject in my school

3.2 | Lack of using my preferred learning styles have
contributed for my achievement in mathematics to be

poor

3.3 | Mathematics is a difficult subject and they do not

understand it easily.

3.4 | Lack of using their own preferred learning styles and

strategies made their achievement in mathematics poor.
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Appendix 2
Students’ Interview Questions

General Instruction: Dear student, the purpose of this interview is to collect information to
investigate the learning styles and strategies preferred used by preparatory school students in
the learning of mathematics. Please note that your participation and genuine response in this

interview is extremely useful.

Please note the following definitions since they are essential to respond to the next questions.
Note that you are not required to mention your name. Your responses will be kept

confidential and anonymous.
Thank you for your cooperation.
Part I. Personal profiles
Give appropriate information on your personal background.
1. Sex: a) male b) female
2. Age: a) 16-18 years b) 19 to 21 years c) greater than 21 years
Part I1. Interview Questions
Please express your valuable views and opinions freely.
1. What are the styles of learning you prefer to use in mathematics classes?
2. What are the strategies of learning you prefer in mathematics classes?

3. Do you get assistance from your peers and teachers or your school to use your own

preferred learning styles and strategies in your mathematics classes?
4. Do your parents discuss your learning styles and achievement in mathematics? How often?

5. How do you see the importance of using your own preferred learning styles in your

mathematics classes?
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6. Do you contact freely to get professional assistance to employ your own preferred learning

styles and strategies? If not, what are their problems?

7. What are the obstacles that hinder you to learn mathematics according to your preferred

learning styles and strategies?

8. What learning styles do you prefer in order to use your own learning styles and strategies?
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Field Observation Check List

Teachers Learning Tasks

Student Activities
Possible and Expected
Responses

Teacher’s Checking
Supports and Understanding
Actions

Teach his students in a silent

environment of mathematics

Learn mathematics in the morning

class

Do the group project work given by

mathematics teachers

Considers that information written
on a blackboard and supplemented

by visual aids.

Require explanations of
diagrams, graphs, or visual

directions in math classrooms.

learn mathematics to widen their
logical reasoning and develop
their thinking ability.

learn  mathematics  because
given as a compulsory subject in

my school

Thank you for your cooperation!!
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