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Abstract
The purpose of this study was to investigate thiistand practice of active learning and to

identify those factors influencing the practice aiftive learning approach in teaching-
learning mathematics in some selected Preparate@goSdary Schools of Southern Zone of
Tigiray Regional State. Moreover, an attention ygagen how active learning approach was
practiced in teaching-learning of mathematics i tstudy area. Therefore, this research
focused on investigating the status and practicactie learning and related problemstte
practice of active learning approach as well adimding solution for those problems under
the study area. In line with this, the researchsed descriptive survey design as a research
design in order to have clear picture about thetistaand practice of active learning
approach in teaching-learning mathematics in thedgt area. Accordingly, four sample
schools were selected using random sampling teaksig-urthermore 373 students from the
sample schools were selected to fill the questimasgrovided for them by using stratified
and simple random sampling techniques. And alherattics teachers of these schools were
included under the study to fill teachers’ questiaines and for the purpose interview.
Moreover document analysis and observation was alade by the researcher to get more
data regarding the status and practice of activaméng under studyFinally the findings of
the study generally indicated that most of mathewakachers had good understanding
about active learning approach but they had majaiyems on how to practice it with in the
class room. Some of the major factors that affects the practiceve learning approach
werelack of professional support, encouragement andetstdnding of the administration
towards active learning, lack of resources likeerehce books and other supportive teaching
materials , teachers lack of interest towards th@wfession,, lack of students understanding
and their attitude towards active learning, tenderaf teachers towards the traditional
teaching method , shortage of time, volume of &x books (its contents are too vast),
students lack of confidence (frightened) and b&emwledge of mathematics from the lower
grade as well as lack of awareness of doing mattiemaxercise regularly, and finally large
class size . Therefore, due to those factor magsribf the teachers used rarely active
learning approach in teaching-learning mathematic¢he study area.
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CHAPTRE ONE
INTRODUCTION

1.1. Background of the study

Education plays very important role in generatingragressive economic development,
increasing a competitive world attitude and impngyvthe citizen quality of life. According to
Aggarwal (2001,p.5) education is a process whiewdrout the best in the child with the aim
of producing well balanced personalities, cultyraiéfined, emotionally stable, ethically
sound, mentally alert, morally upright, physicadlyong, socially efficient, spiritually upright,
vocationally self sufficient, and internationallybéral. In line with this the Ethiopian
Educational Training Policy(1994,p.1) define Ediaraas a process by which man transmits
his experiences, new findings, and values accueullaver the years, in his struggle for
survival and development, through generations. is Thplies education enable individuals
and society to make all-rounded participation ie tthevelopment process by acquiring
knowledge, ability, skills and attitudes. Thatasie of the aims of education is to strengthen
the individual’'s and society’s problem solving caipg ability and culture starting from basic
education and at all levels (MOE, 1994). Hencettaira this goal, their learning must take

place in a context that forces them to realizedlagivities, it should be active.

In addition to this Dewey (1915) cited in Kuhlthaet al. (2007, p.14) explained that,
“education is not an affair of telling and beinddtdut an active and constructive process.”
Further Dewey (1940) cited in Gillies and Ashma@(Q2, p.1) argued that learning should be
an active and dynamic process based on childreqpareling curiosity in their world. He
also believed that learning should be child-centeamd responsive to the child’'s own
developing social interests and activities. Acaaogdo him schools had a responsibility to
build on students’ natural interest in their soagvironment by fostering interpersonal
communication and group involvement. Along withstiine Ethiopia Ministry of Education
(1994) also has recently began to promote studamteced design to encourage students and
teachers to teach in a more meaningful manner. niigt of the times in a usual classroom
setting students are observed in listening to #aelters passively in the teaching-learning
process, and reading the text book when necesBartysuch passive participation of the
students leads them to a limited retention of keaolgk. However, by re-organizing or

adapting the ways teachers’ present material tbesiis, teachers can create an environment
1



in which knowledge retention is significantly inased; of course, such situations require the
support of the students themselves. Hence, oneeobést methods to involve students in an

active participation in the teaching- learning @eg is active learning approach.

According to Bell and Kahrhoff (2006,p.1), Activedrning is a process wherein students are
actively engaged in building understanding of facteas, and skills through the completion
of instructor directed tasks and activities. Thatstudents are doing something including
discovering, processing, and applying informaticorenthan simply listen to a lecture. Also
it can be defined as any strategy that involvedesits in doing things and thinking about the
things they are doing and this broad definition ¢@ntaken to include a wide range of
teaching and learning activities including colladtore, cooperative, inquiry, problem-based
learning etc. According to Scales (2008, p.7Q)vaclearning doesn't mean learners are
busily involved in physical activity, although theyght be. Active, in this sense means being
actively involved in making meaning rather thantjbsing given information. It seeks to
encourage all students to employ the learningeggias of successful students. So, in simple
terms, according to Houghton-Mifflin (1998) actilearning is defined as engaging students
in doing something besides listening to a lectune taking notes to help them learn and apply
course material. In other words students may belwed in talking and listening actively to

one another, or writing, reading and reflectingvidlally.

Furthermore, over the past decade, researchersiretidictors around the world have
attempted to promote active learning in academiorses. Beichner’'s (2006 )cited in
O’Brien, Millis and Cohen (2008,p.4) groundbreakisgmmary of the research on active
learning and its implications for all aspects aidieing and learning, including the design of
learning environments, makes it difficult to igndfee mounting evidence that business as
usual, preparing and delivering lectures to passiudents who then regurgitate “ the facts ”
on short - answer or multiple - choice tests ,adanger an adequate pedagogical response to
the demands of the twenty - first century. In fdékle (2000) concludes, “Educational
research over the past twenty — five years habledtad beyond a doubt a simple fact: What
Is transmitted to students through lecturing ispdynmot retained for any significant length of
time” (ibid.). This shows that active learning ia anportant means for development of
student skills and it involves students in the b@ag-learning process actively rather than

passively.



Therefore, the aim of this study was to assessstagis and practice of active learning
approach and to find out those factors influenchey practice of active learning approach in
teaching-learning mathematics in some selectedapaggry Secondary schools of Southern
Zone of Tigiray Region.

1.2. Statement of the problem

According to Okereke (2006) cited in Ali (2010, ®pHmathematics is the science of things
that have a pattern of regularity and logical orded finding and exploring the regularity.
That is mathematics is the foundation of sciena@xhrnology and the functional role of
mathematics to science & technology is multifarjotlt is no area of science, technology
and business activities escapes its applicatigolaits a key role in shaping how individuals
deal with the various specialties of private, slh@ad civil life. Hence mathematics’ teachers
must plan lessons; work with students individualyd as a whole class, and they must
present explanations, examples, and definitionwelk as they develop assessments, grade
student work, and keep track of student progresaufd Kaiser, 2011, p.42). This indicates
that teachers have taken the role of facilitatmthe teaching-learning of mathematics.

In addition to this according to Mathematics Syliabfor Grades 11 and 12(2009),
Mathematics learning at the second cycle of seagndducation should contribute to the
students' growth into good, balanced and educatédiduals and members of society. At
this cycle, they should acquire the necessary madtieal knowledge and develop skills and
competencies needed in their further studies, wgrkife, hobbies, and all-round personal
development. And these aims can be realized byekgidmking mathematics learning with
daily life, relating theory with practice; payingtention to the practical application of
mathematical concepts, theorems, methods and preeedy drawing examples from the
fields of agriculture, industry and sciences likg/gics, chemistry and engineering. Therefore,
the didactic-methodical conception has to contebta all these sides of the educational
process and to consider the specifics of studagts' the function of the secondary school
level in the present and prospective developmestgae of the country, the pre-requisites of
the respective secondary school and the guidingiptes of the subject mathematics (MOE,
2009; Mathematics Syllabus, Grades 11 and 12))pMare over the document elaborate that
the text book(mathematics) for grade eleven andveyeand the teaching materials aims to

encourage students to explore their surroundingtakel active participation in solving social
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problems existing in their respective environmdny, making them active participant in
different forms of cooperative work between peeougs, with the application of the
deductive approach, with preparation of project gpap with seminary instruction and
discussion forums about special themEsom this one can understand that mathematics
education has its own impact on the prospectiveldgmental of the country in general and
in fulfilling the educational objectives of the cudty in particular Hence to see how
mathematics is crucial in the fulfillment of ourusdtional objectives it is important to see the
aims and objectives of mathematics text book inamumtry in particularly in second cycle

secondary schools in relation to the general edutatobjectives of our country.

Develop the physical and mental potential and tlwblem-solving capacity of individuals by
expanding education and in particular by providipgsic education for all (MOE, 1994.7)

is one of the general objectives of the Educati@mal Training Policies of Ethiopia. In line
with this; the acquisition of solid knowledge on mathematamaicepts, theorems, rules and
methods assigned in the syllabus, and acquisitioreleable capability in working with this

knowledge more independently in the field of pnobleolving (MOE, 2009; Mathematics
Syllabus, Grades 11 and 12,p.i@ye the general objectives at this cycle (prepayat

secondary schools). Hence these objectives haveehigfluence on the fulfillment of the

general educational objectives of our country.

Therefore to achieve these objectives and to wodthematics in achieving our educational
objectives it is important to give attention to tteaching-learning process, teachers and
students activity in the class room as well asidatsf the class. According to Aggarwal
(2001, p.55) the teaching learning process is the mearmugh which the teacher, the
learner, the curriculum and other variables like thethod of teaching, the class room
conditions, teaching materials, questioning andvangsg, assignment, thinking, enjoying,
creating, practicing skills, discussion and marheos are organized in a systematic manner to
attain the pre determined goals and objectives.

Despite the concerted efforts of many classroeachers, administrators, teacher-leaders,
curriculum developers, teacher educators, matheiraas, and policymakers, the interpretation
of mathematics teaching and learning in Princigled Standards is not the reality in the vast
majority of classrooms, and schools. Evidence feowariety of sources makes it clear that

many students are not learning the mathematics eeg or are expected to learn (Kenney
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and Silver 1997; Mullis et al. 1997, 1998; Beatdrale 1996 cited in NCTM, 200, p.4). The
reasons for this deficiency are many but the qualitmathematics teaching is highly variable
(ibid.). To this end, it is known that teachers talk, questig and answering, textbook or
assignment problems can only provide limited hefpo it is important to understand what
effective mathematics teaching looks like, and whathers can do to break this pattern. Thus,
an active learning approach should be developedmapkimented to address this problem in
teaching-learning Mathematics. This is because fitsmnature this method of teaching
involves students in the teaching learning procastively and since teaching - learning
mathematics needs more students’ active participatiHence, the researcher is
initiated(motivated) to do his research on theustaind practice of active learning approach in

some selected preparatory Secondary schools oh&wouZone of Tigiray Region.

1.2.1. Objectives of the study

The purpose of this study was to assess the saatlipractice of active learning approach in
teaching-learning mathematics and to identify thfzssors affecting the practice of active
learning in teaching-learning mathematics in soslecsed Preparatory Secondary Schools of
Southern Zone of Tigiray Region. Accordingly, ttstudy was designed to address the
following specific objectives:
» To investigate the status and practice of actianieg in teaching learning
mathematics in Preparatory Secondary School of ieont Zones of Tigiray
Regional state.
» To examine teachers’ and students’ Attitudes toveantive learning in teaching-
learning mathematics in the selected schools ustdely.
» To identify those factors that influences the pcacof active learning.
» To recommend appropriate strategies through witietptactice of active learning

teaching approach in Preparatory Secondary Sclboldd be enhanced.

1.2.2. Research questions

This study was designed to answer the followingaesh questions:
i.  What is the status and practice of active leariinggaching-learning mathematics

in preparatory secondary school of Southern Zohd@sgyray Regional State?



ii.  What are the attitudes of mathematics teachersefisag/ students towards active
learning approach?

iii.  What are the factors that affecting the practiceactive learning approach in
teaching -learning of mathematics?

iv.  What can be done to enhance the practice of atgamming in teaching-learning
mathematics in preparatory secondary schools?

1.3. Significance of the study

The major findings of this study make an effortthe current teaching-learning practices in
the Ethiopian classroom context. Because the Ritoclass room context at this moment
tries to give high emphasis to students learnihgaddition to this the finding of this study
has its own role in the quality of education inHeg education because from 2009 onwards
the Ethiopian Minster of Education has planned ritele 70% of the candidates to higher
educational institutions/Universities/ into naturatience/technology fields and since
mathematics has great contribution for since amahrtology. Therefore, improvement of
mathematics teaching would allow significant effeoh promoting the capability in science
and technology. More specifically the finding oethktudy is expected to have the following

contributions:-

» It may help mathematics teachers to analyze arettstie methods and material in
mathematics lesson.

> It clearly pointed out the main problems of teagHigarning of mathematics in
preparatory secondary schools of the study areaghractive learning.

» Find out the teachers’ and students’ attitudes tdwactive learning in teaching -
learning mathematics.

> Finally, this research can serve as a baselingiftrer detailed study on issues related
to teaching-learning mathematics through activenieg.

1.4. Delimitation of the study
It is important to delimit the scope of the studyto manageable size. Hence this study was

delimited to four preparatory secondary schoolSofithern Zone of Tigiray Region out of
six preparatory secondary schools in the zonedtitian to this the scope of the study was
delimited to focus in investigating the status gmdctice of active learning and the major

factors influencing the practice of active learnimgteaching-learning mathematics in the
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study area. In generally because the nature dfttiy as well as subsequent requirements of
materials, time and financial resources the scdgheostudy was delaminated to only grade
eleven and twelve students of Southern Zone ofrdygRegion preparatory secondary
schools.

1.5. Limitation of the study
Among the various problems encountered, the folhgwiere the major ones.

% Lack of seriousness of the respondents in fillimg questionnaire, especially students.

+ Information on the practice of active leaning regsirepeated assessment on its
process for many times but this assessment was eharene shot process.

Despite these factors the study was easily managgédompleted.

1.6. Definition of basic terms

Active learning refers to any instructional method that engagpesients actively in the
learning process.

Teaching:it is an essential part of education in which ipedal functions is to impart
knowledge, develop understanding and skills (Aggh2001)

Teacher- centered methothe traditional method of teaching in which teaxshtalk and
students listen.

Preparatory schoolsrefers to grade eleven and twelve.

Practice repetition of an activity to improve skills/ a thed of learning by repetition.

Status The relativeposition or standing of active learning.

1.7. Organizations of the study

Generally this Thesis consists of five chapterse Tinst chapter deals with introduction,
which covers; background of the study, statementtha& problem, research question,
objectives of the study, significance of the studglimitation of the study, limitation of the
study, and definition obasic terms. The second chapter deals with theewewaf related
literature and other related research works. Thd thapter contains the research design and
methodology. The fourth chapter contains analy$idata, interpretation and discussion of
the findings, and the last chapter, chapter fimeludes, summary of the findings, conclusions
and recommendations based on the findings of thdystThe thesis is completed with

reference followed by several appendices.
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CHAPTER TWO
LITERATURE REVIEW

This chapter presents review of the most releviteriatures and research findings related to
the topic under study. So a review of the litemtan active learning method would make to
support the particular method used in the studp¥@rcoming the problems on the status and
practice of active learning in Mathematics class.

2.1. Teaching methods

Teaching is an essential part of education in whishspecial functions is to impart
knowledge, develop understanding and skills (Agghn2001, p.21). Teaching has to
consider students' interest that is related tor trenge of experience, actual events of the
country and local reality so as to help them ansgerstions originating from daily life
(MOE, 2009; Mathematics Syllabus, Grades 11 ang.d2. Then it is the behavior of the
effective teacher to know what to teach, the cdnténhis subject and how to teach, the

method to be applied to the content.

According to Scales (2008,p.121), Teaching methads often categorized according to

whether they are teacher dominated or studentemehtor tend to be active or passive,
surface or deep. But the best thing is to try @utous techniques and see if they work. If they
don't work, reflect and try to work out why. Alongth Aggarwal (2001,p.21) states that

effective teacher uses different strategies, taabic methods depending on their personal
talent, the content to be taught, the interestsadmiities of the learner. Teaching methods are
a means by which a teacher attempts to bring atheutdesired learning and the way to

understand and practice the art of teaching. Agglaf@001, p.79-80), note that a method
must link up the teacher and his student in torgarmc relationship with the constant mutual

interaction. Hence the main focus of teaching metisoon the effective presentation of the

subject matter to have the mastery over it. Teachethods are generally concerned with the
selection, combination and use of various teachimd)learning activities, such as discussion,
role play or demonstration (Scales, 2008, p.201).

Even though teaching methods are essential andriamon teaching learning process there

is no such thing as one ‘best’ of all teachinghods: but what is ‘best’ is it depends on

what instructional learning objectives are beindgradsed and, at the practical level, on what
8



are the available resources. Simply we say a tegahiethod is best if it designed based on
the content to be taught (the subject matter iregd)) the interest and ability level of the
child, and if it saves time and energy. From thi® @on understand that the content, the
learner and the mode of presentation determingetiehing method to be used. Therefore, the
method of teaching used by the teacher is not gimaplice or haphazard collection of
techniques modified for communicating a certaimitef information to the students, but it
must link up the teacher and his students into rg;@aroc relationship with constant mutual
interaction. Even though this is true the teachmethods vary greatly according to the
teacher dose, the educational materials that @@, @sd what the students do. As a result of

this there are different features of teaching mesho

2.2. Classification of teaching methods

People learn at different rates and in differenysv@/ygotsky, 1978 cited in Woolf, 2009,
p.36). This is way the teaching method should h@lemented on the basis of certain criteria
like the knowledge of the students, the environnzemd the set of learning goals decided in
the academic curriculum. Students seem to learne nedfectively and efficiently when
material is customized and individualized (ibid).deneral, to achieve the goal of teaching,

the teacher must adopt effective teaching methodslucation.

Even though there are different classificationgeafching methods such as teacher centered
versus student centered method of teaching, dinsttuction versus indirect instruction,
conventional versus non conventional methods etatbst popular and widely used methods
of teaching are teacher centered versus studemioohef teaching this is why the researcher
prefers to see this method of teachings (teacheesd versus student method of teaching) in

this part of the review.

2.2.1. Teacher- centered method of teaching

Teacher centered approach usually takes the forfiistdn and learn” model (Dejene, et al.,

2007, p.119). According to them the teacher mavasizelivery of information and control of

the class with little or no involvement of studeritsteacher centered method of teaching the

teacher is the center of the class room activititerthe students are passive listener moreover

the teacher is considered as the source of knoeledgl the students are recipient of

knowledge simply. That means the students particpan deciding on process and purpose
9



is lowest. In general this method of teaching gipe®rity role and responsibility to the

teacher.

In teacher centered method of teaching emphagises to theory rather than to practice and
the successful participation of the students wbo display their knowledge of facts have
been fed into them. This means that the learnessrequired to display their power of

memory and not their skills in the process of traiwledge. The most common methods of
teaching which are used in teacher centered methddaching are lecture, question and

answer, and demonstration.

2.2.1. 1.Lecture method of teaching

It is widely and well known method of teaching nartsmitting factual information in to a
large audience in an economically way through dpeéccording to Aggarwal (2001, p.116)
in education the lecture method refers to the t@gcprocedure involved in the clarification
or explanation to the student of the major ideais & mode of presenting word picture of an
idea. This method lays emphasis on the presentafitime content. It is one way traffic flow

of ideas, the speaker gives ideas and the list¢alkeshem.

The teacher is more active and the students assvpasut the teacher use question to keep
them attention in the class. In general it canubed to clarify maters, to review the
significant details of the lesson as well as toasxpcontents. Some of the problems with
sustained lecturing (Johnson, Johnson and SmitBl 18ted in Silberman, 2006, p.3;
Aggarwal, 2001, p.117) are; audience attentioneBszs with each passing minute, it tends to
promote lower-level learning of factual informatjohassumes that all learners need the same
information and need it at the same place, theverg little scope for pupil’s activity, it does
not take in to consideration individual differendejs against the principle of learning by

doing and speed of the teacher may too fast foledmmer to grasp the line of taught.

2.2.1. 2.Demonstration method of teaching

At its simplest, a demonstration involves showitigeo people how to do something; it is the
display and explanation of a skill (Scales, 2008,3p). The demonstration may be of
practical/physical skills or of cognitive/intelleet skills. With the help of demonstrative

teaching methods in education students get an appty to explore the various aspects and
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understand of theory from a different perspectidemonstration is a step-by-step explanation
along with their reasons and significance for thdy understanding of the student. It implies
the presentation of a pre-arranged series of evanégjuipments to a group of students for
their observation (Aggarwal 2001, p.105). It ertemn the student's understanding by
practically applying the knowledge and sharpeng #iells and hence, they become capable
of identifying and organizing the subject matter & more efficient way. Practical

experimentation is a very good method used for destnating the subject .1t is one of the
ways which gives students clear understanding oteqss, skills and how to perform of

activities. Therefore demonstration as a practiigthlay or exhibition of a process serves to
show or point out clearly the fundamental princgptd action involved. It can be used as a

useful tool available to the teacher and playswgwortant role in the teaching of skills.

2.2.1. 3. Question and answer method of teaching

According to Scales (2008, p.148), questioninghis most important skill in teaching and
learning. Effective questioning helps learners ¢évadop a fuller understanding of what they
are learning and to promote deep and lasting legrificcording to Aggarwal (2001, p.139),
guestioning plays an indispensible part in learntegching, and testing. Further he extends
his view on questioning as if used in the right watythe proper time, questions leads to new
realms of understanding; they serve as means a@inaigg knowledge or correlating the
result of educative experience; of tying togethaitsu of learning; and of integrating
personality. By questioning and answering a grestl @f instruction takes place between
teachers and students. But in lecture class, thstiun is usually asked by the teacher and the
students simply recall what they have been leareti Wragg's research (1984) cited in
Scales (2008, p.149) suggests that teachers irolschsk up to 400 questions a day, which
represents about 30 per cent of their total tegctime. However, only about 8 per cent of
these could be considered as higher- order questtbat is, questions which stimulate, for
example, thought, analysis and evaluation. The ntgjof questions by far were concerned
with management and control issues (‘are you liste") or recall of information (‘who was
Juliet's boyfriend?'). The teacher use this metbbdeaching since it is believed that
questioning is serves as a means of organizing kuge or correlating the result of
educative experiences. Furthermore, it servessiothe previous knowledge of the student to

enable them to recall, organize, think, reasstimnulate interest and efforts on what they
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have learnt, and to promote students mental agtaritl to involve the learner as collaborators

in the instructional process.

2.2.2. Student /child -centered method of Teaching

Now a day there is a quest among educational dpesito move from the traditional method
of teaching, teacher centered, to modern methotkaxdhing, student centered method of
teaching (Aggarwal, 2001, p.64). According to Westd (2008, p.27) student-centered
methods are deemed best practice in situationsenther teaching objectives for the lesson
include acquisition of independent study skills,eajer student autonomy, working
collaboratively with others, the construction obkedge from firsthand experience, and the
application of basic academic skills for authemqticposes. Most student-centered methods
are concerned not only with knowledge constructonmh also the development of effective
learning strategies, often encompassed by the ssipre ‘learning how to learn. In general
according to O’Brien, et a(2008, p.32) a learner - centered approach askhab extent the
teacher can support and challenge students to asmgponsibility for actively shaping their
learning in his course and in future courses whth tinderstanding that they will be learning
independently throughout life. The student is cdesad to be responsible for his learning and
much of the responsibility for learning is put dretstudent (Dejene, et al., 2007, p.120). In
this method of teaching students are not passuipieat of knowledge and information from
the teacher and text books but they are activendearin their learning process. In student
centered teaching approach the curriculum is cocgtd according to the pupils’ interest and
need (Aggarwal, 2001, p.64). He also further stateat out of the three component of
learning situation; the child, the teacher andeth@ronment; pride of place is to be given the
child. Thus this learning model places the studésdrner) in the center of the learning

process.

Student-centered methods of teaching dose nottréjedmpertinence of the teacher in the
teaching learning process. According to Aggarw@0® p.64) the teacher in child centered
method of teaching provides students with oppotiesio learn independently and from one
another and coaches those in the skills they redd so effectively. That is teacher’s role is
to help the child in which to conform its uniquéeidooth in its spirit, habitual values, choices
and consistent behavior patterns (ibid). Hence tédazher should create opportunity for

learning and encourage learner’s independency,n@gaactivities through which students
12



will gather or use information, make sure studanésreally thinking and analyzing, accepting
and encouraging student’s feeling and ideas, aedkihg their progress to make sure that all
students are learning. The central issue of leaceatered method of teaching is to foster
reflection, autonomy, active learning and the degrestudents learning.

According to Bruner’s theory of instruction (1968ded in Stringer, et al. (2010, p.19-20) in

learner-centered method of teaching the instructfwuld be:

R/

% Concerned with the experiences and contexts thdest environment is planned for
(readiness and ability to learn).

R/

« Structured so that it can be easily grasped bgtilndent (spiral organization).

R/

+ Designed to facilitate extrapolation and/or fill ime gaps (going beyond the

information given).

Since the means of learning in student-centeretiodedf teaching is the activity under taken
by the learner and since the learners learn beshiey are actively involved in the teaching
learning process. Then it is important to createraducive learning environment for the child
in order to be actively participating in the teaahiearning process. In addition to this since
the student centered method is based on the nemeiests and abilities of the learner in
which the teacher’s role is that of facilitating teaching learning process. Then the
instructions should be designed based on diffeteathing strategies and hence active
learning approach is the main idea in learner cedtenethod of teaching. Thus the different

features of active learning will be shortly disegn this part of the review

2.3. The concept of active learning

Traditional teaching methods have focused on theuide-based approach in which students
are passive recipients of knowledge. AccordingStimg and Kidd (2010) in traditional

teaching methods students rarely interact with rostiedents or the instructor and hence the
education process is simply information transf€hat is students memorize the content from
the classroom and restate it for the purpose ohgatests or exams (Song and Kidd, 2010,
p.108) These passive learning problems caught the aitemti some educators who have
been trying to find solutions to engage studentiénprocess of learning, and to shift learning

to student side through classroom interactionsyiies, group projects, classroom discussion
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bulletin, collaborative learning, different asseesmformat and effective use of classroom
technologies (ibid) According to Silberman (2006, p.2) in order foeople to learn

something well, they must hear it, see it, questipdiscuss it with their peers, and do it.
They might even teach it to someone else in ordesdlidify their understanding of the
information or skill. An active approach to traigirrequires a variety of strategies that

promote all six processes, hearing, seeing, quesgodiscussing, doing, and teaching.

Further Silberman (2006, p.2) consider the folloyvithree statements. According to him
among these statements there was a Confucius bettiferent educators for over twenty-
four hundred years ago.

What | hear, | forget.
What | see, | remember.
What | do, I understand

But he has modified and expanded the wisdom of @u$ into what he calls the Active

Learning Credo:
When | only hear, | forget.
When | hear and see, | remember a little.
When | hear, see, and ask questions and discubssaiheone else, | begin to
understand.
When | hear, see, question, discuss, and do, liscgoowledge and skKill.
When | teach someone, | master what | have learned

Finally he stated that these three simple statesrgmegak volumes about the need for active
learning and active learning/training occurs whaa participants do most of the work. Thus
active learning approach is one of the mechanismsake the teaching learning process is

more interactive.

According to Newmaster et al. (2006) as cited irSilva (2010, p.77), active learning
involves learner-centeredness that “places the estudn the driver's seat”. Learner
centeredness maximizes student learning by an éatithlearning” mechanism that directly
engages the student through intrinsic inquiry aith@athe student to take ownership in the
products of his or her education if they are apblie the benefit of others in socially
conscientious ways (ibid). In addition to this acting to Mills (2006, p.4) for students to
learn, they must do more than just listen to aulecbr a presentation from a teacher, they
14



must do something and think about what they aragloFurther Mills (2006) argue that
active learning occurs when instructional actigtimvolve students in doing things and
thinking about what they are doing. Thereforevactearning refers to techniques where
students do more than simply listen to a lectuf@at is it keeps students towards love for
learning and helps them to develop integrative aeiag. But it has been a challenge for

teachers to engage students in active learningcesly in large lecture classes.

Strategically designed active learning is critiéat the overall development of students
towards life-long learning D’Silva et al. (2009) ei¢ed in D’Silva (2010, p.77). By active
learning, students not only become engaged withidleas being communicated among
themselves, and between the students and the dtwtribut also process the information
acquired, integrate the newly acquired informatwith their prior knowledge, retain the
integrated information over time and subsequentydfer their learning to new situations.
According to Bonwell and Eison (1991) cited in Soagd Kidd (2010, p.107-108) “the
strategies promoting active learning are definethasuctional activities involving students
in doing things and thinking about what they arendd The basic elements of active learning
are talking, listening, writing, reading and reflag (Meyers & Jones, 1993, ibid). They also
suggest that active learning is derived from tweibassumptions: (1) learning by nature is

an active endeavor and (2) that different peo@enién different ways.

The major characteristics associated with actianiag are summarized by Bonwell and
Eison (1991) cited in (ibid, p.107) as: 1) studearts engaged in learning activities instead of
passive listening; 2) instruction emphasizes theelid@ment of student skills rather than just
the transmission of information; 3) students areoived in higher order of thinking and

receive immediate feedback from the instructorsl 4hgreater emphasis is placed on the
exploration of attitudes and values to increaselesiti motivation in learning. From these
characteristics, we can easily see that activenilegris shifting the balance from teacher-
centered, lecturing, to student-centered learni8tudents learn to a greater depth of
understanding when they are actively involved ia pmocess through activities, interaction

with other students, critical thinking and incred$sarning motivation.

Active Learning is, in short, anything that studedb in a classroom other than merely
passively listening to an instructor's lecture. Shicludes everything from listening practices
which help the students to absorb what they heashbrt writing exercises in which students
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react to lecture material, to complex group exegsign which students apply course material
to "real life" situations and/or to new problemsRaulson & Faust, California State
University, Los Angeles, http:/inww.calstatela edu/dept/chem/chem?2/Active/index.htm.
Therefore the core elements of active learningsanelent activity and engagement in the
learning process.

Active learning is not only emphasizes the develepimof students’ skills but also their
exploration of their own attitudes and values. Thave learning is often contradicted to the
traditional lecture where students passively rex@Normation from the instructor. But it is
important to remember “Active learning does notrili@ against lecturing” (Meyers & Jones,
1993, cited in Song and Kidd, 2010, p.107). Acaogdio Song and Kidd (2010, p.107)
quality lectures are absolutely necessary in ggidstudents in their learning of new
knowledge through enlightening important conceptsl @roviding examples for further
understanding. The key issue here is what studamisld do with the lecture materials,
mechanically memorizing or digesting content thiougarious activities for thorough
understanding. Therefore lecture does have itsepdend that any one should not do active
learning without content or objectives.

Active learning includes collaborative learninguints work together in small groups
towards a common goal), cooperative learning (sttedpursue common goals while being
assessed individually), problem-based learningeyeeit problems are introduced at the
beginning of the instruction cycle and used to mevthe context and motivation for learning
that follows), inquiry learning and discovery leia (Prince, 2004 cited in silva, 2010, p.78,
Mills, 2006, p.28 Westwood, 2008, p.26).

2.3.1 .Problem-based learning

Problem-based learning is a form of active learnulgre students start by facing on a valid
problem that needs to be solved and then deterwia they need to learn and understand in
order to solve the problem. According to Aggan{2001, p.245) problem solving is an

instructional method or technique whereby the teaamd the pupils attempt in a conscious,
planned and purposeful effort to arrive at somdaation or solution to some educationally
significant difficulty. In order to find a solutigrstudents must draw on their knowledge, and
through this process, they will often develop nevatmmatical understandings. This

approach strongly centers on the learner, who megsignize what they need to know, access
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that information, develop a firm understandingatf concepts, and methods, and then apply
all of these to solving the problem.

According to NCTM (2000, p. 52) Problem-solvingcansidered as the heart of mathematics
learning because the skill is not only for learnihg subject but it emphasizes on developing
thinking skill method as well. Students can aplgit knowledge and problem solving skills
to be useful in daily life since the processesat¥iag the mathematic problem are similar to
the general problem solving. Solving problems isaordy a goal of learning mathematics but
also a major means of doing so. By learning proldetaing in mathematics, students should
acquire ways of thinking, habits of persistence andosity, and confidence in unfamiliar
situations that will serve them well outside thetmeanatics classroom (ibid). Generally
Problem solving ability enables the learner to fagpropriate solutions to problems which
confront him.

The teacher’s role in problem based learning (Agggr2001, p.248) is to:
* Get the learner to define the problem clearly
« Aid them to keep the problem in mind
» Get them to make many suggestions by encouragerg,th
* Get them to organize the material by proceeding

* Get them to evaluate each suggestion carefullynbp@raging them.

2.3.2 .Collaborative learning

Collaborative learning refers to any instructionsthod in which students work together in
small groups toward a common goal. It is one ofrtfust valuable educational approaches in
terms of improved learning outcome (Woolf, 2009:)81f7/invites students to work on parts of
problems with teammates and to discover thingstHemselves (ibid). Students may work
face to face and in or out of the classroom, oy thay use information technology to enable
group discussion, or to complete collaborative imgittasks. Collaboration is a process that
gets people working together in new ways (Winer &ay, 1994 cited in Alan, and John,
2010, p.27). Collaboration enhances a teachersasladvisor and, when successful, supports
structural and institutional changes that move sttasm activities from teacher-centered
didactic instruction to student-centered inquiryN&Il and Gomez, 1994; Slavin, 1990b;
Suthers and Weiner, 1995; Suthers et al., 19971@@@ in Woolf, 2009, p.318). The heart
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of collaboration is the single goal being pursugdiwo or more learners (Alan, and John,
2010, p.27)As such, collaborative learning can be viewedraompassing all group-based
instructional methods, including cooperative leagn{Prince, 2004 cited in D’Silva, 2010,
p.1). The core element of collaborative learninthess emphasis on student interactions rather
than on learning as a lonely activity. It emphasigguctured or formal collaborative work,
positive interdependence (of task, identity, roknd goals), individual and group
accountability (challenging and motivating everyudgnt), and authentic interaction
(brainstorming, planning, social and team buildisiglls, and solidarity) (Woolf, 2009,
p.317).

Collaborative learning, like problem-based learniamphasizes student-centered tasks and
student decision-making by:

<+ encouraging a focus on student-centered learningth@ development of lifelong
transferable learning skills

<+ providing an alternative to the individual, compe¢ model of learning, fostering
teamwork and the development of interpersonalsskill

¢+ encouraging a smoother transition to university

+» Developing generic skills needed to satisfy empli@ygectations.

2.3.3. Cooperative learning

Cooperative learning is the instructional use ofabmgroups to maximize individual and
group learning (Johnson, et al., 1990 cited in $/i1006, p.156). It is a set of processes that
help people interact to accomplish a specific gwagdnd product. Compared to collaborative
learning, cooperative learning entails more stmectand teacher direction and is more
appropriate with well-defined, well-structured plerins. The National Council of Teachers of
Mathematics (NCTM, 2000) recommends that studenistrbe provided opportunities to
work together cooperatively in large and small goon significant problems, problems that
arise out of their experiences and frames of refee Students should question, discuss,
make mistakes, listen to the ideas of others, pgeowonstructive criticism and summarize
discoveries (ibid). Generally cooperative learnisgan instruction that involves students

working in teams to accomplish a common goal.
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The terms ‘co-operative learning’ and ‘collaboratiearning’ are often used interchangeably
but, according to some authors, there are majderdiices between the two (Bruffee 1995;
Panitz 1997; Roschelle and Teasley 1995 cited iie&iand Ashman, 2003, p.71).
Cooperation and collaboration in the classroomdisénctly different phenomena, but they
are inextricably connected (Alan, and John, 20126 Co-operative learning is considered
to be the most structured approach to learningaugs while collaborative learning is less
structured (Panitz, 1997cied in Gillies and Ashn003, p.71). In co-operative learning, the
structure is imposed by the teacher (Abrami etl@85, ibid.) and is designed to achieve a
specific goal or endproduct (Panitz 1997, ibid)ll&mrative learning represents a different
philosophy of interaction whereby students are mirere power over their learning than in
traditional instruction (Abrami et al. 1995, ibidBruffee (1995) proposed that co-operative
learning is more appropriate for use with elemegntsechoolchildren while collaborative
learning is better suited for adults including egt and university students(ibid). With
cooperative learning, it is assumed that elemergehgolchildren do not have the social skills
required to work effectively together (Matthewsakt1995, ibid.). In collaborative learning, it
Is assumed that the students already have the sagesocial skills and the motivation to
reach their joint learning goals (Matthews et a093, ibid.). The interdependence of
collaboration and cooperation can be summarizedfolews: without cooperation no
collaboration can take place; the expectation diboration fosters cooperation (Alan, and
John, 2010, p.27).

2.3.4 .Inquiry learning

Inquiry-based learning challenges and motivatedestts to investigate and learn, using real-
world or relevant questions and focusing attentiarcreating solutions (Mills, 2006, p.175).
With inquiry-based learning students formulate stigative questions, obtain factual
information, and then build knowledge that reflettsir answer to the original question (ibid,
p.30). More over through inquiry learning studelen which questions to ask and how to
make predictions from theories, test theories, dedve theories from data (Woolf, 2009,
p.299). Inquiry learning assists students to idienbeir existing knowledge of a topic or
issue, and develop new knowledge from that founda{iSunal & Haas, 2008, cited in

Stringer, Christensen and Baldwin, 2010, p.4). Theans the leaner’'s use their mined in
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logical and mathematical ways to organize and matere concepts and principles of the

world.

With inquiry methods the teacher supports studbptquestioning and guiding them in their
investigations (Mills, 2006, p.176). Refinementidéas takes place through discussion and
debate. Thus, the questioning and facilitatingskif the teacher are important to the success
of the inquiry approach. Teachers must challengedesits to form their ideas and
explanations precisely, basing them on legitimate eredible facts and information (ibid).
The teacher does not tell the students what thdlylemirn, but assists them to extend their

knowledge in ways that are meaningful to them.

According to Mills (2006, p.176) the advantagergjuiry learning is that it permits students
to investigate engaging and authentic topics ameéiggée new knowledge and understandings.
It moves students toward deeper understanding wipe by allowing them to organize,
analyze, synthesize, and assimilate informationgusiigher order thinking skills. They can
then generate new ideas about the topic and prédsese ideas for further scrutiny by peers,
teachers, or experts. The ability to inquire anlizaetappropriate resources also helps students

learn to solve unstructured or ambiguous problentpiestions (ibid).

2.3.5. Discovery learning

Discovery learning is perhaps the best-known fafmnquiry-based learning (Westwood,
2008, p.28). Discovery learning is an inquiry-bakeaining method that encourages students
to discover for themselves the rules, relationscamcepts about something (Mills, 2006,
p.176). It requires students to investigate a togue or problem by active means, obtain
pertinent information, interpret causes and effedtsre relevant, and arrive at conclusions or
solutions (Ormrod, 2000,ibid). The method is patady appropriate for achieving important
objectives in social studies, science, geograpisgotty, health, environmental education and
mathematics (ibid). According to Mills (2006, p.3@jscovery learning uses questioning
strategies to engage students in discovering rates relationships and generating new
knowledge and understandings. With this approaastiesits are required to discover the rules
behind concepts. The role of the teacher is shffaa presenting subject matter to activating

conversation to encourage students to discover emsser solutions. The teacher coaches
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students by questioning, provides context to thgictodraws upon students’ prior and
prerequisite knowledge, gives feedback, and previadp(ibid).

The general consensus regarding discovery learignghat it is most effective when
(Westwood, 2008, p.28):

» the process is carefully structured
» students have prerequisite knowledge and skills

* Teachers provide any necessary support duringithesiigations.

2.4. Active learning in Ethiopian context

The New educational Training policy (1994) of Ettieo leads to an extensive change in
education in Ethiopia. According to Leu (1998)tedi in Takele (2008, p.29) one of the
changes is the paradigms shift in the model oftiegcand learning which involves the shift
from rote learning to active learning, and the tshifinear to an integrated curriculum. This
change brought a major paradigm shift in our tmgkabout education and in the meaning of
knowing and learning. Generally, the major chaigeghe Ethiopian curriculum reform
enhances the shifts from traditional passive anel leering to new model of participaratory
and active learning approach. In other words thi ishfrom learning through memorization
and repeated information to learning through probt®lving, discovery learning, analyzing

and evaluating to create new knowledge and undetisig.

Then after the approval of the Education and TmgirPolicy (1994) the subsequent school
curriculum focuses on the modern method of teacthiagpropagates active learning strategy.
According to Ambaye(1999) cited in Takele (2008Q).in Ethiopia the new curriculum at
school is now underway and calls for emphasis aell@ctual stimulation, practical
applications and active leaning, this implies that curriculum development and instructional
materials which were based on teacher centeredoch@ththe past and instructional methods
which were dominated by passive learning which areges pouring of information in the
mind of the learner is being changed.

According to the Educational and Training polidyEghiopia (1994, p.7) education will be
directs towards the development of “physically, taéy, and the problem solving capacity of

individuals.” This shows that active learning metb@re given high emphasis than before or
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at this day in Ethiopia. From this one can undemdtthat the teaching-learning process in
Ethiopian educational system is required to bevacBecause active learning is characterized
by problem solving, student participant, and inguioriented teaching learning
process/strategy Therefore, in Ethiopian education context thera iendency to promote
and develop students’ cognitive abilities and peablsolving skills which are among the
major educational goals stated in the educationdl t@aining policy (1994) of Ethiopia.
Hence, it is important to see the practice of &kparning in Ethiopian Educational System in
order to empower learners in the teaching learpinogess of the country.

2.5. Factors influencing the practice of active leaing

People play a key role in implementing any new deaim particular in educational system.
However, people are not usually ready to acceptimpiement the new changes. According
to Derebssa (2004, p.236) this resistance may ateeito self interest, misunderstanding and
lack of trust in the change. Then for effective lempentation of the new change for example
active learning there should be a positive attitadd sounded knowledge and skills in the
area. In contrast to the importance of making sitdactive in class room learning, the
majority of the students plays a relatively passole in the classroom and see themselves as
a recorder of the information transmitted by thacteer Becker, Geer, and Hughes (1994)
cited in Hativa (200, p.88). A major reason forstis the resistance found among teachers to
use active learning methods. According to Hativa0Oj2there are three main barriers that
teachers resist active learning approach. These are

s Waste of time some teachers claim that they need to cover tingcalum
material and do not have time to waste on studsstieities in class.

« Lots of control: other teachers are concerned about the risk oértainty,
losing control, and chaos in the classroom if these active methods
extensively during the lesson, particularly in Eaiasses.

“ Unprepared students some teachers justify their audience of activarimg
methods that are based on assigned reading or fmbh&work by arguing that
students come unprepared.

Even though there are a number of factors whibéctf the practice of active learning the

researcher tries to categories in to three magpfees such as those factors which are related

teachers, student and schools.
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2.5.1. Teacher related factors

According to Aggarwal (2001, p.89) teachers wiladk in the way they were taught
themselves and not in the way they were told tehte&imilarly Bruner (1996) in Takele
(2008, p.33) mentioned about the general area atht¥s competence related to the
component of theoretical knowledge about learnimgl duman behavior, mastery that
required practical application in concert simulatigurricular arrangements, and knowledge
of general and specific method of teaching. Thisesause theoretical knowledge can be use
to interpret situation and solve problems. Furtherstressed that the quality of teaching has
directly relation with teacher’s extensive trainiagd repeated exercise. Therefore, the way
teachers trained can strongly affect the whole atimcal process particularly in the
implementation of active learning, because teashesle in the implementation of active

learning is high.

According to Tilahun (2002, p.74-75) if teachers properly trained and implement the skills
they acquire in their professional career, theyli&edy to influence their students. That is in
teachers training, the knowledge and skills teachequire enable them to help their student,
rather than forcing, in giving relating materiatbsdlass to the student/learners experience and
social needs recognizing individual needs pupdsyperating with the whole staff members
in solving school problems. Myer and Gayle (199643p argued that secondary school
teachers must be well educated and competent in ghafessional skills. Similarly MOE
(1994) identifying the learner centered in the gahebjectives of teacher education which
includes:

« Preparing teachers who can select and use appepeaching material, choose,

produce and make use of local resources to entuclests learning,

« Preparing teachers who can confidentially promatéva learning and the
development of problem solving skills through leareentered approach using
the curriculum where content and methods are iatedr

« Produce teachers who are academically qualifiedyfepsionally skilled,
attitudinally and ethically committed to their peskion,

« Equipping teacher with knowledge and ability in #lass room management,
which fosters contractive student inquires andraaions
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Thus, if teachers are trained in line to the abedecational objectives which are stated by
MOE then active learning approach can be implenteetesily as intended otherwise not.
Generally to implement/practice active learningrapph it needs academically qualified and

professionally prepared teachers.

2.5 .2. Student related factors

Active learning methods encourage student’s aut@usntearning and problem solving skills.
It provides peoples with grater personal satistegtmore interaction with peers, promotion
of share activates and team work, greater oppaigsrio work with range of peoples and for
all members of the class, to contribute and resg@agbel, et al, 1995 cited in Lemma, 2006,
p.). Despite our best intentions, active learniag work poorly in the classroom if students
do not understand why they are learning this wakéle, 2008, p.33). Along with Felder and
Brent (1996) cited in Weimer (2002, p. 150) make thndamental point about student
resistance very clearlylt"s not that student centered instruction doesmtrk when done
correctly—it does, as both the literature and o@rgonal experience . . . richly attest
students have not previously used active-learnirsgegjies or if the active-learning strategies
are not designed in such a way that students catemid easily then they may be feared and
aggressive by the progressive teaching approachbasrefore, the students; whose teachers
have been telling them everything they needed towkifrom the first grade on; don’t
necessarily appreciate having this support suddeslydrawn” (Weimer; 2002, p. 150).
According to Weimer (2002) Students resist acteahing/student centered approaches for a
variety of reasons. Some of the most common reabanstudents may resist in practicing of
active learning approaches are since it requirese mark, it is time consuming, it involve
losses(i.e. whenever one move from one level detstanding to another there may be a lost

something), and it may be beyond students capacity.

Generally the major reasons for student resistémeetive learning approach is that since in
active learning situation the teacher may give estitsl group work or individual tasks which
require application of concept that may note dopeimple rote memorization(Takele,2008,
p.34). Such context may force the student to exere effort on what they are doing. Due to
this students may view active learning as somethiigavagance. This may lead to students

to have negative attitude towards active learning.
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Even though, there may be some resistance to detiveing by students who are accustomed
to lectures, students who prefer passive learmamgstudents in large classes. A teacher
should prepare his or her students by explainirsgdni her objectives and by telling the
benefits of active learning techniques explicittystudents and by asking them for feedback
on the activity which is not clear to them in ordermprove it for the future. Moreover it is
important students to know why the teacher teatta® in the way that he/she does. That is
they should know what are the teacher’s goals arghie course and understand how the
teacher plan to help them achieve mastery of tgosés. This is because the students’ role in
implementing/practice active learning is very intpot. Therefore, it is necessary to
encourage and develop interests in students inr dalenake practical to the method of
teaching.

2.5 .3. School related factors

According to Danielson (2006, p. 84), a schoolrny@s good as the instructional program it
offers to its students and the results it obta¥dkile school wide policies and programs set
the stage for the instructional program, the reabim of education happens every day in
every classroom. Further she extends his argurnelm sure that a successful school is one
that delivers a superior instructional programtsostudents, and the heart of that program is
teaching and learning. School's approach to teachamd learning involves several
interrelated aspects: a focus on results, curnmmulssessment, and teaching. Teacher leaders
make material contributions to improvement in hftge areas (ibid). Then the support of the
school management is very important in performiffigoéive learning in class rooms. Kitson
andMerry (1997, p.164) explained that effective leagnis active rather than passive, covert
rather than overt, complex rather than simple, caéi@ by individual differences among
learners, and influenced by a variety of contekkss implies that teaching-learning should be
active. But there are different factors that affidwet practice of active learning like nature of
class room, class size, shortage of instructionatenals, and others. Hence, the school
administration should have high responsibility upsrvising and supporting staff members
methodologically and materially in order to havéeefive learning/ active learning approach
in the school.

Among the various factors that can be affect adéaening the nature of class room is one of
the most important factors that can affect in teaching learning process. According to
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Weimer (2002, p.99) in the physical world, the aspitere, environment, and climate exert
powerful influences on our behavior. She furtheitest that classroom environments affect
behavior, including the motivation to learn and thidingness to accept responsibility for
learning, in the same pervasive and significantsvdye sometimes teach unaware of these
forces or we take them for granted, but if the “thed’ ever turns nasty in a class, we quickly
learn how powerfully classroom climate can influerattitudes and actions(ibid.). Therefore,
the nature of class room is one of the most impbractors that should be considered in
teaching learning process particularly in Ethiopcamtext. In line to this Temechen (2001,
p.41) said that the physical layout of class roankthiopian school is mentioned as a factor

that is not conducive to learner centered methods.

Another factor that influences the teaching leagrpnocess particularly in Ethiopian context
is the crowdedness of class room. Educators in &kesiountries generally consider classes
of over thirty five students to be large and tosprg difficult challenges to achieving
instructional goals (Bennett (1996) cited in G8liand Ashman, 2003, p.210).This problem
affects student participation, teacher studentraatéon and feedback in the class room. Due
to this teachers try to teach their students atstmme time by lecturing. Though for the
effective implementation of active learning the tien of students in a class must be

optimum.

Instructional materials are also other factors thfitilence the teaching-learning process in
particularly in mathematics through active learnaqgproach. According to Mukalal(1998)
cited in Amenu Oljirra(2005, p.137) instructionabtarials(IM) are those materials that the
teacher brings in to the class room from timereetio facilitate his/her teaching and to make
the work more creative and effective. From thisaih be seen that introducing teaching aids
to the class room helps to add a new dimensioraoching .On the other hand according to
Mukalal(1998) most of the teachers shrink away frim use of teaching aids chiefly
because the teaching aids have unique problenfefdwn such as 1) the preparation of the
aids or procurement/buying including their cost R)esenting these aids including
cumbersome /unmanageable manifestation 3) prodadqgiring these for specific class
room purpose. In general the problems in IM mayuide shortage of text book, teachers

guide, syllabus, pedagogical centers, library,reafee books, laboratories, computer services
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etc. Then the presence or the absence of thesealgteay facilitate or hinder the practice of

active learning in mathematics.

Generally the physical environment of the schoké Iclass room arrangements, class size,
classroom appearance and layout, class room faeitil furniture arrangements has their

own impacts to encourage active learning approach.

2.6. The design of safe active learning environmesnt

Learning is essential for all living creatures; pleoand animals adapt to their environment,
modify their behavior to survive, and learn fronpexence. Tom Mitchell (1997) cited in
Woolf (2009 p224) states that Humans learns many tasks oveng liéetime and seems to
use the accumulating knowledge to guide subsedeamnting. One interesting direction . . .
is to develop long-life agents that accumulate Kedge and reuse it to guide learning in a
similar fashion. These agents might learn new regnéations, as well as facts, so that they
can more effectively represent and reason about grevironment as they ag&his is why
the way we plan the instruction has an effect lmthwhat has been learnt and on how an
individual will use the things he/she has learrdr Ehis reason, teaching-learning process
includes selection, arrangement transferring kndgde in a proper environment and
interaction between this information and the indibal. Hence learning environment means
not only the place that instruction will occur lalso the methods, instruments, equipments,
and materials which will be used in transferring #tmowledge and guiding the works of
individuals in learning process (Demirel, et al002 cited in Uyang6r and Karaca, 2010,
p.213).

According to Hughes (2009, p.2) an effective mathigrs learning environment is one in
which students and teachers interact in ways thav astudents to have an opportunity to
maximize how much they learn. There are a variétways in which students and teachers
interact in a learning environment. Some interatioesult in student learning, however,
others have very little effect on student learniAgcording to Motani and Garg (2002) cited
in (ibid, p.3), a successful learning environmandme in which students and teachers interact
easily, continuously and without any inhibitions.this type of learning environment, student
learning is not left to chance; rather, teacherswkrwhether their students understand
intended concepts. The key to this success isnilementation and use of an instantaneous

feedback system. Instantaneous feedback enableletsato intervene immediately when

27



students misunderstand a concept or principle wiscimportant in meeting the learning

objective.

On the other hand, there are instructional strasegn which students sit passively in
classrooms where there is one-way communicatiom teacher to students. One experience
shared by most students is the passive learningosmwent that characterizes much of
current schooling (Michael, 2003, p.71). In thesahing environments, they were required to
demonstrate only that they assimilated informatiaat was disseminated in class. As a result,
they became adept at organizing information in fsrthat are conducive to memorization
but are not necessarily appropriate for buildingititegrated conceptual models necessary for
analyzing scientific problems. In other words, tlgsre not required to engage in meaningful
learning. But the active learning environmentl wibt flourish if students do not accept
responsibility for their own learning and partidgain the learning environment in an

appropriate way

Hughes (2009, p.2) argue that Creating an intea¢safe) learning environment inside the
mathematics classroom in which students are engageshathematics learning can be
challenging. The challenge is not necessarily iovking whatto do to make the environment
safe, it is in doinghe things that promote safety. Students may espee discomfort about

their own level of mathematics content knowledgel amay shy away from participating

openly in class discussions or responding to taatleeal questions. Further, the complex
negotiation of teacher talk, student talk, and stlaem dynamics while remaining on-task
requires certain skills and know-how. When theseadyics work well, the result can be the
creation of a learning environment in which criti¢hinking and gquantitative reasoning
develop, student learning succeeds, and studekgsiriareasing responsibility for their own
learning (ibid).

According to Michael (2003, p.71) establishing andintaining a safe environment is a
continuing process. He further explains that e$fonust begin at the first meeting of the class
and continue throughout the course. Although thaceyath to establishing safety in the
classroom depends, in large measure, on the ingilidstructor, the issues that the path must
address are common to all classrooms. The aim o&diine learning environment is to

maintain and encourage students’ motivation tonleén make them feel confident and
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ambitious during their studies. In relation to tfiisdings from contemporary research on
cognitive and social issues in learning suggedtftha important characteristics of powerful
learning environments that are critically importéot achieving learning with understanding
(O’Neil, 2003, p.128). These are effective learnamyironments are knowledge centered,
learner centered, assessment centered, and comgroentered.
Generally a powerful learning environments consigtgr principles for the design of
instruction within such a contextual perspectivéNgl,Jr., 2003, p.129):
1. To establish knowledge-centered elements of aileg@m@nvironment, instruction
is organized around meaningful problems with appabdg goals.
2. To support a learner-centered focus, instructiostrprovide scaffolds for solving
meaningful problems and supporting learning witderstanding.
3. To support assessment-centered activities, ingrugirovides opportunities for
practice with feedback, revision, and reflection.
4. To create community in a learning environment, Hoeial arrangements of
instruction must promote collaboration and distrial expertise, as well as

independent learning

2.7. Active learning and conceptual understandingfanathematics

According to NCTM (2000, p.21), the major goal ohsol mathematics programs is to create
autonomous learners, and learning with understgndinpports this goal. Further the
document elaborates that students learn more and better when they can take control of
their learning by defining their goals and monmagritheir progress. Students must learn
mathematics with understanding, actively buildirgvrknowledge from experience and prior
knowledge (ibid.). This shows that students who wmezre facts or procedures without
understanding often are not sure when or how towls# they know and such learning is
often quite fragile. On the other hand learninghwinderstanding makes learning easier in
particularly in mathematics. In short conceptuadlerstanding is an essential component of
the knowledge needed to deal with different prolslemnd settings. In line with this, Pundak,
et al. (2009, p.216) argue that a wide range adenge supported the concept that in active
learning students achieve higher conceptual uratetstg compared to other students who

studied the same courses according to the traditlearning approach.
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Hence, one of the most significant aims of actea&rhing approach is to develop high level
thinking skills. Etkina and Van Heuvelen (2001) wegthat students are asked to solve
problems according to the scientific method. Thatans they collect, analyze, interpret and
represent data, and relying on this procedure tlesygn a system, component, or process to
meet desired needs (ibid). Most researchers fdahatl in active learning the students
advanced from questions at a low thinking levelhsas “how to calculate?” or “what is my
mistake?” to a higher level of thinking such as {wdoes it work this way?”, “what is the
reason for this procedure?” or “where can we finel $ame patterns?” (ibid). This indicates
that the students understood the importance ofyheoa key to understanding mathematical
principles. They also internalized the importanegebfems of general concepts and their
contribution to effective solutions of various mathmatical concepts. Therefore, teaching
mathematics according to the active learning appranhance student thinking skills, for

example, asking questions and conceptualizing aisswe

2.8. Active learning strategies in mathematics clagooms

Active learning is an effective teaching stratelggttis used to engage students with contents
that develop competencies and build skills ratintacquisition of knowledge alone. In
recent years, mathematics educators have incrébhsedse of active learning strategies in
mathematics class rooms as endorsed by Meyersaras J1993) cited in Ahmadi (2002,
p.107) who wrote: “ A growing body of research tpgeints to active learning strategies, in
which students talk and listen, read, write, arftbce as they become directly involved in the
instructional prose, as a way to better engageestsdcultivate critical thinking, and improve

the overall quality of teaching and learning” .

Mathematics teachers can use several strategigettand give feedback about how well

students are learning material that is being tauglotani and Garg (2002) cited in Hughes
(2009, p.3) observed that there are different maishas for getting feedback such as class
discussions, cooperative group work, board-workt-8erk or answering questions that are
posed orally. Under the standards of pedagogyteéractive and collaborative learning

mathematics will foster interactive learning thrbwgjudent writing, reading, speaking, so that
the students can learn to work effectively in g®wymd communicant about mathematics
orally and in writing. Class discussions are a gexwample of how an interactive strategy can

work for some, but not all students (ibid). Silventn (2006), professor of physiology, in
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Hughes (2009, p.3) noted that, “There was alwagsoap of students, usually sitting at the
front of the room, who would answer questions aild to me as if we were chatting in my
office, while the remainder of the class sat padgiat the back of the room and listened and
took notes”. The students who sat at the front e toom benefited from the verbal
interactive exchange with the professor. The sttedenthe back of the room did not benefit
from the exchange of information about their leagnivith the professor. Therefore, in order
to engage more students in the interactive aa@witn the class, Silverthorn (2006) suggests
that teachers must employ more student-talk, lessher-talk and more class time for

problem-solving activities.

To sum up, there are several strategies to helgests while they involve in actively
learning:
% Modeling: The teacher demonstrates how to use a tool. Hes giwerked exampléo
the students. To make the example more elaboratexplains what he intends to do
and which strategies he uses. In addition, he einkto demonstrate, but does not
solve the whole problem. This kind of instructiomn also known asompletion
problem It can be used to activate students by givingtlaecontext from where they

can start.

7
°

Coaching and scaffoldingthe teacher helps students when they run into enad)l or
when they have a question. He also offers a legremvironment with a reduced
complexity to support novices in exploring and digering.

% Discussing:The teacher gives feedback on the students’ solygiocesses and gives
hints how they can perform better. He also encagdbe students to discuss their
solutions and solution processes with their peers.

In active learning teachers generally take the wdl facilitator, supporting pupils as they

learn and develop skills in, for example, assesswigence, negotiation, making informed

decisions, solving problems, working independeatig working with others.
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CHAPTR THREE
RESEARCH METHODOLOGY

This part elaborates on the method; which referthéoactual and detailed procedures and
techniques for participant selection, data coltectidata analysis, and reporting; that would
be used to conduct the present study that dedfsthat status and practice of active learning
in teaching-learning mathematics in some selectegpdfatory Secondary Schools of

Southern Zone of Tigiray. And it begins with theegentation of the overall design and the
procedures followed by giving an explanation of tte#a sources, data collection and data
analysis procedures.

3.1. Overall research design

According to Scott and Morrison (2005, p.58-59%e@ ch design refers to the schema or plan
that constitutes the entire research stutlyncludes research method or research strategy,
sampling design, choice of research tools, andcehof statistical techniqugSingh, 2006,
p.77) That is, it is a sequence of events which conn#etsprocedure for collecting the

practical data to the original research questions.

As it is stated in the introduction part of thisppa the major purpose of the study was to
assess the extent to which the status and pragtiaetive learning in teaching learning
mathematics and to identify those factors affeciing teaching-learning mathematics in
some selected Preparatory Secondary Schools oh&ouZone of Tigiray. Then in order to
have clear picture about the status and practicactive learning in teaching-learning
mathematics the descriptive survey method was eragloDescriptive survey method helps
to have general understanding of the problem bgystg the current status, nature of
preventing conditions, practice and trends throwglavant and precise information (Koul,
1996 cited in Gebeyaw Teshager, 2007, p.44).doigkerned with the present and attempts to
determine the status of the phenomenon under igegisin (Singh, 2006, p.104). Therefore,
it enables the researcher to identify the existmglementation factors which needs to be
improved so as to enhance the practice of actamileg in the study area. In addition to this

the researcher used qualitative method to gathaitgiive data from his respondents.
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3.2. Population and subject of the study

The populations of this study were both student$ mathematics teachers of preparatory
secondary schools in Southern Zone of Tigiray ReaicGtate. There are six preparatory
secondary schools in this zone. Then the resealdsetaken four of them as the subject of

the study.

3.3. Data source, sample size and sampling technigi
3.3.1. Data source:

Both primary and secondary data were used for thdys Primary source of data were
obtained from preparatory school mathematics teached students through questionnaire.
Moreover, data were obtained from four head depamtnof mathematics teachers of
preparatory secondary schools through intervieweco8dary data were obtained from
relevant documents prepared by the Ethiopian Minief Education like mathematics text
book, teachers guide and syllabus and other retidedments from the school. Furthermore
observation regarding the availability of schodiiliies, the practical application of active

learning in class rooms and related materials wexde.

From the above it can be understood that both stadend mathematics teachers are selected
to serve as the subject of the study. For thisareh all mathematics teachers of grade eleven
and twelve, and representative students from bo#des (grade eleven and twelve) are
selected as the subject of the study.

3.3.2. Sample size:

In order to generalize findings we look for samptesbe representative (O’leary, 2004,
p.103). Hence the sample of the study covered pogparatory secondary schools out of the
Six preparatory secondary schools of Southern Zmin&igiray Region. These are Biruh
Tesifa Preparatory Secondary School, Hidase Prepgré&Secondary School, Maichew
Preparatory Secondary School, and Timuga Prepsraaod Secondary School. This

comprised 66.7 percent of the total preparatorgseéary school in the Zone.

Even thoughtiere is no single rule that can be used to detersample sizeSingh, 2006,

p.93 the researcher used sample size table using ®meconfident levels for random

samples which is given in Cohen, Manion and Morri¢2007, p. 104) in determining the
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sample size of the respondent students. Hence3@%d)(students were selected from the total
population of 1438 students. Out of this figure (B493%) of them were female students.
Since there are only 12 mathematics teachers @apmeory secondary school in the study
area, all of them were included in the study. Gut2mathematics teachers in the study area,
4 of them were head department of mathematics ¢eacdnd the researcher selected them

purposely for interview and the rest were usedltteficher’s questionnaire.

3.3.3. Sampling technique

The researcher used simple random sampling in dadeselect representative schools. In
simple random sampling each member of the populatiwer the study has an equal chance
of being selected and the probability of a membkrthe population being selected is
unaffected by the selection of other members ofpibygulation (Cohen, et al., 2007, p.110)
In addition to this a stratified random samplinghieique followed by systematic random
sampling was used for selecting representativeestsdfor the study. The researcher used
first stratified random sampling in order to cl&#gshe students by their grade level and their
sex. This is because according to Alston and Bo{@663, p.85) stratified random sampling
allows us to divide our sampling frame into variaigata or groups before selecting our
sample. And this helps to ensure that each groupemesented proportionately or

disproportionately to their numbers in the ovepalpulation.

Then, the numbers of representative students il edass were taken proportionally
according to the total number of students in edakscProportionate sampling refers to the
selection from each sampling unit of a sample thgiroportionate to the size of the unit
(Singh, 2006, p.104Then after, the researcher used systematic randomlmg technique

to select the representative sample of studenta #ach class and sex. Systematic random
sampling involves selecting of subjects from popafa list in a systematic rather than
random fashion. The size of the interval betweeayseh units is decided by dividing the total

population or sampling frame, by the desired samspde (Alston and Bowles, 2003, p.84).

total sampling frame

Mathematically it can be written &s= , Where K is the size of the

desired sampling

interval between chosen units. The first subjeetindomly chosen from 1 to K (ibid). Then
every K" individual will be chosen from the list until theraple size will be computed
(Fraenkel and Wallen, 1932, p.99).
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3.4. Procedures and instruments of data collection
3.4.1. Data collection procedures

The researcher has used the following steps teatotheaningful data for the study. First,
relevant literature was reviewed to get adequdtarmation on the topic. Second, objectives
and research questions were formulated to showditteetion of the study. Finally, data

gathering tools were developed and piloted.
3.4.2. Instruments of data collection

Throughout this study questionnaire, classroom miasen, and interview as well as

document analysis were used to collect complete fdathe study.

3.4.2.1 Questionnaire:According to Barr, Davis and Johnson citedSimgh (2006, p.192

“A questionnaire is a systematic compilation of gjiens that are submitted to a sampling of
population from which information is desired.lt is the most common technique to gather
data from descriptive survey study (Leedy, 1998ciin Gebeyaw Teshager, 2007, p.45).
Good and Hatt cited in Aggarwal (1994, p.388), asgplained that ‘the word questionnaire
refers to advice for securing answer to questignsding a form which the respondent fills in
himself'. Thus, the researcher developed both dasel open-ended questionnaire in order to

gather data from his respondents.

Hence to assess the understanding and experiéneaaher respondents on active learning
both closed-ended and open-ended questionnaireusecte And also 11 items were prepared
for student respondents to observe students difficecom actively participating in
mathematics class room as well as to see teachenisty. In addition to this 13 likert—scale
items were prepared to investigate the major fadtwat hinder the practice of active learning
in teaching-mathematics and to see the attitudeawhers towards active learning. The scale
ranges from SA (5) to SD (1) for positive items ahe reverse for the negative items.
Furthermore, to see on how much the teachers tfeeetlit instructional teaching methods in

teaching mathematics 11 Likert- scale items weepared.

3.4.2.2. Class room observation check lists

Observation is the study of individuals in natusaliation and hence it helps to record the

actual behavior of an individual as it exists. Mois purpose observation check list was
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developed. This observation check list has twospdrhe first part was designed to analyze
the extent to which the mathematics teachers useuwsateaching methods, teaching materials
and related techniques in providing opportunit@sheir students in mastering the objectives
intended by the syllabus during the instructionacpss. The second observation check list
was designed to check the availability of teachingterials’ in the school which are
important (helpful) for teaching learning matheroati Furthermore, the observations were
mainly focused on the practical application of wetilearning in teaching-learning
mathematics class rooms.
3.4.2.3 Document analysisThis document analysis includes mathematics gSylfaxt

books and teacher’s guide of both grades (grademland twelve) as well as other concerned
materials for the study. The main objective o§ttlocument analysis was to observe whether
the given exercise and activities in each unithef text books are appropriate to use active
learning or not, and to observe if there is a gmes of direct discussion based on different
active leaning approaches in the content presentaif each unit. In addition to this the

analysis was made on the volume of the conteréadf text book.

3.4.2.4. Interview:for enhancement of the information gathered by otf&truments and for
clearing some of unpredicted data, interview itewexe prepared to make face to face
communication with the department heads of mathemtgachers Because as Koul (1996)
cited in Gebeyaw Teshager(2007,p.45) explains interviewsgnecessary to get deep
feeling, perceptions and values or how people pnétithe world around them and past events
that are impossible to replica®ased on this, the researcher prepared 7 open-emeéedew
items which are related to thractice of active learning in teaching learningtmanatics.
Thus a detailed interview was made with the depamtnmeads of mathematics teachers by
using semi-structured interview. Because semi-girad interview questions are flexible and
then new question can be brought up during thevige as the result of the interviewee says.

3.5. Pilot study
Following the design and preparation of each imsémt particularly the questionnaire was

pre-tested with small groups that have similar ab@@ristics with actual respondents of the
study. To this end the questionnaire was admimdtermong 28 respondents (25 student
respondents and 3 teacher respondents) in Hayel@ayA Preparatory Secondary School.
Out of this figure 23 (20 student respondents anelaB8her respondents) of them were filled

and returned the questionnaire.
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The main purpose of this pilot study was to chdek appropriateness of the items and to
make necessary correction based on the obtainetbdek from the respondents. Therefore
the researcher used Cronbach’s alpt)an( order to see the reliability of the items. ldenthe
reliability of students’ questionnaire was calcathby SPSS and the result in the cronbach’s
alpha was 0.816(see appendix E). Therefore, itsbach’s alpha value is recommendable.
Similarly the developed teachers’ questionnaire et adiminstered to three teachers
selected for the pilot study. After it has bediedi in by the teachers each questionnaire was
examined item by item and it doesn’t show any siggmt defects. Furthermore the validity
of the instruments was validated by the advisord an-advisors. Hence, after some

improvements the questionnaire was administeréd the original study.

3.6. Method of data analysis

Analysis of data means to draw some results froenrélw data after the proper treatment
(Singh, 2006, p.222 It includes comparison of the outcomes of thaouer treatments upon
the several groups and making of a decision akaaathievement of the goals of research
(ibid). Hence, to analyze the collected data lpihlitative and quantitative data analysis
techniques were used. For the quantitative dataatet through questionnaire/ closed-ended
questionnaire/ percentage, mean and standard deviaere selected?aired sample t-test
was also used in this study to compare means ofirteguctional teaching methods.
Percentage was also used to explain personal ¢hastics of the respondents. Whereas the
data collected through observation, interview, epeded questionnaire and document
analysis were analyzed qualitatively by descriptstatements. Finally, after the data were
carefully computed, organized and tabulated acogrtlh the similarities of issues raised in
the questionnaire by employing appropriate staastmethods, findings were summarized,
concluded and recommendation were made.
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CHAPTER FOUR

PRESENTATION AND INTERPRETATION OF THE DATA

This chapter deals with the presentation and iné¢apion of the data gathered from the

concerned respondents. Accordingly, the presemtatnd analysis was made based on the
data gathered from four preparatory secondary s$ctempresentative students of Southern

Zone of Tigiray Regional State and all mathemateachers of those selected schools.
Moreover in gathering the data the researcher ggestionnaire (both closed and open-
ended), interview, document analysis and obsenvatBenerally, this chapter includes two

main parts: characteristics of the respondents,aaatlysis and interpretation of the collected

data.

4.1 .Characteristics of respondents

The major categories of respondents in this studsevwnathematics teachers and students of
Southern Zone of Tigiray Preparatory Secondary Slchithose respondents were asked to
indicate their personal background information tiglo questionnaire and interviews.
Description of the characteristics of the respotglgives same basic information about the
sample population involved in the study. Thenftiilwing tables (table- 1 and 2) contain
the general characteristics of the respondentdvaddn the study.

According to the personal detail shown in tableeloty all of the respondent teachers (100%)
were male.

Table -1: Characteristics of Teacher Respondents

No Items Respons:
In numbe In %
1. se)
M 12 10C
F - -
2. Quialification
1. Diploma - -
2. Degree 12 10C
3. Master - -
4. Any othe - -
3. Teaching experien
1. <2 - -
2. 36 5 417
3. 7-10 3 25
4. 11-15 4 33.5
5. >1¢€ -
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Also the table shows that all of the respondenthees have teaching experience greater than
3 years. This indicates that those teachers hateggod opportunity to develop good
experience and understanding of the subject mé#iwyr teach as well as to select which
instructional teaching method is appropriate tahethe subject including where and when it
is appropriate. Regarding the qualification of thepondent teachers all of them have first
degree and this is good because according to tleafdnal and Training Policy and Its
Implementation of Ethiopia (2008, p.49) all secandachool students should taught by
degree holders.

Table -2: Characteristics of student Respondents including tir school

sex | Bruh Tesfa Hidase Maichew Timuga Sum Total
Total | Sampl | Total | Samp| Total | Sampl| Total | Sampl of Sampl
popula| e size | popula| le populat | e size | popul | e size | total e
tion tion size ion ation popul | size
ation
11 | male | 133 40 193 60 125 38 51 15 502 153
femal | 57 17 84 23 99 29 27 8 267 77
e
Grade
12 | male | 115 35 157 47 113 34 44 13 429 129
femal | 67 20 79 24 80 24 14 4 240 72
e
Total | 1438 | 431

Table -2 shows that 282(65.4%) of the respondertesits were male where as 149(34.6%)
of them were female students. This shows that theicgpation of female students in

preparatory secondary schools of the study ardesssthan that of males. Regarding their
educational level 230(53.4%) of the respondenteweade eleven where as the rest of them
were grade twelve students. This figure indicabed student of grade eleven were large in

number.
4.2 Analysis and interpretation of the data

The respondents of the study area were asked ehff@uestions which are related to the
teaching-learning process of mathematics throudiveadearning approach in Preparatory
Secondary schools. Accordingly, a total of 439 tjoesaires were distributed for the

respondent students and mathematics teachers drptery secondary schools of the study
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area. From the total of 439 questionnaires 381touewmires (373 students questionnaire and
8 teacher’s questionnaire) were properly filled ameturned. Hence the analysis of the

questionnaire was made based on 373 students’ tratBers’ response.

In addition to this an interview questions were pared for the department head of
mathematics teachers from each preparatory secprgtdrools and all of them have
responded to the questions. In addition to thislaservation were made regarding class-size,
teaching-learning process, availability of instrocal materials (IM) and other related
materials on the selected sample schools. Begid#gs document analysis was also made.
Hence, the interpretation and analysis of the dats made based on the response obtained
from the respondents, from observation as wellasishent sources. Moreover, the frequency
distributions, percentage, mean and standard devsaiwvere computed for the purpose of
analyzing and interpreting of the findings. Theemtewee teachers were coded from teacher
(Ty) to teacher (3J).

4.2.1. Analysis and interpretation of teachers’ rggonse

4.2.1.1. Assessment of teachers understanding angerience on active learning

As it is indicated in table-3 below in the firserh, all of the respondents were interested to
teach mathematics through active learning. Likewise data obtained from the interview

indicated that almost all of the respondents haddgaenderstanding about active learning
approach except some problems on how to apply thénclass room. For example, one

interviewer teacher () defined active learning as follows:

“Active learning teaching methods is one of theringional teaching methods in
which it leads students to write, read and do dgffie activities within the class room
but the main problem is it is not appropriate fdlrstudents. This is because,
according to him, most of the students have lagoofl back ground knowledge of
mathematics as well as active learning”.

Most of the interviewee teachers had such kind@#s regarding active learning. From this
result one can understand that the respondentsgaameunderstanding about active learning
but the nature of the learners determine the wayaiticing active learning effectively

within the class room. In other words to practicgiement active learning effectively within
the class room it needs great effort from bothheexand students.
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Table-3: Teachers’ interest and training on active learning

Items Alternative | No of respondent| %
S teachers
1. Are you interested to teach mathematics| Yes 8 10C
active learning approach?
No - -
2. Did you take continuou training on how t(| Yes 3 37.5
use/practlt_:e active learning in teach Ao 5 62 E
mathematics?
3. If your response to questic2 is “Yes” how | Always -
frequent do you apply the objective of the trainjr§ometime | 3 10C
in your daily lesson in teaching mathematics | Rarely - -
Notatall |- -
4. If your response to questi?is ‘No’ do you| Yes 5 10C
believe that you need some training/ orientatigyy N N
on how to practice active learning in teaching
mathematics?

Similarly as it is indicated in the same tabletem-2, 3 (37.5%) of the respondents response
indicated that they took a training concerning owho practice active learning approach in
teaching mathematics. Whereas the remaining regmsidresponse indicated that they
didn’'t take a continuous training concerning howptactice (use) active leaning approach in
teaching mathematics. In addition to thigsaéid that:

“There was no a continuous training which is givemiathematics teachers
concerning how to use (practice) active learninghia class room directly from the
school administration”.

The result of item-3 in table-3 indicate even thHougy.5% of the respondents took an
orientation on how to use(practice) active learrapgroach in teaching mathematics but they
used the objective of the training as sometimes. tn other hand, 5(62.5%) of the
respondents had interest to take a training comggion how to use active learning approach
in teaching mathematics.

As the result of table-3 indicated , even thougbsthof the respondents had not take a
continuous training on how to use active learnipgraach in mathematics class, all of them
had interest to teach mathematics through actieenieg as well as to take a training

concerning on how to use active learning approa¢haching mathematics.
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Table-4: Teachers’ activities during the implementéion (practice) of active learning

Items Alternative: No of | %
responden
ts teacherg
1. How do you monitor the| A.By asking students to provi(| -
progress of your students work regular reports about their
while you are implementing progress
active learning approach?
B. By visiting each group whil| 6 75
they are working to check an
progress and help where necessary
C. By asking students to provi(| 2 25
final products of their group work
2. To what extent active learnii| A. high 3 37.t
approach in mathematics cldSS B moderat 4 50
involve students in the teaching
learning process? C. low 1 128
A. Always 1 12.t
3. How often do you assign yolir B. Sometime 7 g7
students to work in groups?
C. Rarely
D. Not at al
4. How often do you encoura A. Always 2 25
your _students to involve in active B. Sometime 5 62.E
learning approach? C. Rarely 1 1oF
D. Not atall

As indicated in table-4 of item-1 the majority dietrespondents (75%) response indicated

that they monitor their students work while theyravpracticing active learning approach in

the class room by visiting each group to check esttgl work and

to help them when

necessary. Whereas the remaining two respondentganstudents work during the practice

of active learning in the class by asking studémzrovide final products of their group work.

In the same table to what extent active learningr@gch in mathematics class involve

students in the teaching learning process is ra®da “moderate” by 4(50%) of the

respondents. The remaining percentages, 37.5% 2b&01 of the respondents indicated that

active learning involves the students in the taagitearning process as “high” and “low”

respectively. The majority of the respondents §84d). result indicated that active learning

involves students in the teaching-learning proc®ssthe other handsexplained that:
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“Active learning in general involves the studentthmteaching-learning process
directly but when we come to see our studentsdheypot voluntary to involve
themselves directly in the teaching-learning pracéte further explained his idea by
saying the major reason for this is students backigd; they were developed through
the traditional teacher-centered method of teacl{sgpon-feed system of teaching).”

T3's idea have shared by all of the interviewee teesch=rom this one can understand that
even though active learning approach is easilyiegiple for students to involve in their
learning directly but their back ground affects ginactice of active learning approach in the
study area.

Similarly in table-4, 7(87.5%) of the respondenésdsthat, they sometimes assigned their
students to work in groups. On the other hand &meaining one respondent rated item-3 as
always. This result indicated that the majoritytioé respondents assigned their students to
work in groups. When assigning learners for grogpkwmembership, it is advisable if it is
based on the experts level and learning style dividual group members so that individual
team members can benefit from one and anthersgsii@mathematics Teachers Guide for
Grade Eleven and Twelve ,2009, p.1). But duringdlss room observation most of the time
teachers tried to assign their students in ordendake groups by saying orally, make a group.
When came to the reality this way of saying indidathat teacher do not have careful
planning for group work. According to Westwood (800.68) careful planning is required if
group work is used to achieve the desired educatiamd social outcomes. In line with this
Nilson (2010, p.155) argued that one particularbwerful student-active method, when
implemented properly, is to put students in pairsmall groups to work and learn together.
She also argued that when people work together avitlhoperative ethos/culture, they can
accomplish much more than they can as individualsking apart, that is, two heads are
better than one, three heads are better than twbfax some tasks, four or five heads are
best.Generally giving serious group work for student{pbg¢hem to become active learner

and to share experience from their friends andeaglles.

Furthermore teachers were also asked to rate htsm afey encourage their students to

involve in active learning approach, in item-4 able-4. Thus, 2(25%) and 5(62.5%)

respondents rated it as “always” and “sometimespeetively. But one respondent teacher

rated item-4 as “rarely”. Hence the response ofntlagority of the respondents indicated that

they encourage their learner to involve in actearhing approach sometimes. This indicates
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that teachers had some problems in motivating/aaging their students to engage in active
learning approach in the study area. Accordingdidfran (1998Db) cited in Nilson (2010, p.4)
people learn actively when they are motivated taady the encouragement and enthusiasm

of other people in their lives.

4.2.1.2 Instructional teaching methods/strategies

In order to investigate the extent to which actigarning is practiced in the study area the
respondent teachers were asked to provide infoomatiow they had been employing
different instructional methods of teaching. Acdogly, table -5 shows that the percentage of
the respondents who rated each of the 4-alterrestegsponse scales for each item. Similarly
the table indicates the mean of the response diwereach of the instructional teaching

methods/strategies and also it shows the variggteafnong the response of the subjects.

The higher the mean (greater than or equal toshé)vs that the particular teaching method is
used always and on the other hand the lower thenrseare (less than 2.5) shows that the

tendency of using that particular teaching mettwoddliver the subject matter is low.

In table-5 below there are 11 different instrucéib teaching strategies. Those teaching
methods represent either teacher-centered (théidreal teaching method) or the modern
teaching methods (active learning approach). Adoghyg, the first three instructional
teaching methods represent the traditional teacketered method of teaching whereas the
remaining represents active learning approach. éléneresponse of the respondents towards

those methods of teaching would be discussed asvil
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Table -5a: instructional teaching methods/strategie

No | Items Alternative: Mean| Sd
Always(4 | Sometim« | Rarely(2 | Never(1
s(3)

No | % No | % No | % No | %

1. | Oral questioning an| 4 50 3 378 |1 12.t 3.3 | .74
answering
2. | Lecture/explanatic | 6 75 2 25 3.7t | .4€
3. Demonstratio 2 25 |4 50 1 128 |1 12.£ | 2.8¢ | .9€
4, Brain- storming 1 125 |5 62.t |2 25 1.8¢ | .64
5. | Role pla) 1 12.£ |3 375 |4 50 |1.6% |.74
6. | Group worl 2 25 |3 57.£ |3 37.t 2.7% | .4€
7. | Group discussic 6 75 2 25 2.8t | .82
8. Inquiry learning 1 125 |1 12.t 6 75 1.65 | 1.1¢
9. Discovery learnin 1 128 |1 125 | 6 75 1.3¢ | .74
10. | Probem solving 1 12.5 |3 37| 3 378 |1 12,5 | 2.5 .93
11. | Project worl 4 50 |4 50 1.kt .54

As the mean score of the items in table- 5 indat#t@t most of the respondents always used
the lecture/explanation method of teaclfimg= 3.75) followed by Oral questioning and
answering method of teaching €£3.38). Similarly the demonstration method oftteag (X

= 2.88) is rated as sometimes. When came to theerotnstructional teaching
method/strategies, active learning approach, whrehlisted in table-5a the mean scores of
group discussiofx = 2.88), group worke = 2.75) and problem solving = 2.50) indicated
that the respondents used them as sometimes. Vghteeeaean scores of Brain- storm{ixg

= 1.88) indicates that the respondent teachersl iat@s rarely. That means they employ it
rarely. On the other hand the mean scores of Rlalgx = 1.63), Inquiry learninGc =
1.63), Project worg = 1.50) and Discovery learni(lg = 1.38) shows that the respondent

teachers never used in the teaching learning psoces

However, this is not adequate to understand whetiee is significant difference between

active learning and teacher-centered methods ohireg; hence table-5b shows the summary
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of paired sample t-test. The researcher usedédhktsbecause the two groups (active learning
and teacher-centeredie related and he wants to compare mean diffesence

Table-5b Paired sample t-test, comparison of activéearning and teacher-centered
instructional teaching methods.

Paired sample statistics paired sample t-test

Pair N | Mean Sd Mean dif ference sd |daf| , |Sig.
(p)

Active learning 8 2.14 .309

Teacher centered 8| 3.00 436 -0.86 567 |7 | -4.3].004

As shown in table -5b, the- value is .004. Since this value is less tha® @itical values,

So it is statistically significant. In other wordbe mean scores of the instructional teaching
methods are not homogenous. This indicated that tisea statistically significant difference
between the mean scores of the instructional tegchiethods. This implies that, all the
means are significantly different from each otfdrerefore, this result indicated that most of

the respondent teachers employed the teacher edntesthod of teaching.

Generally, as shown in table 5- a & b, most of egpondents employ the teacher-centered
method of teaching in their teaching-learning psscelhis fact was also supported by the
class room observation. During the time of classrebservation, even though a few teachers
were observed trying to make their lecture actiya$king students and encouraging them to
ask question for clarification and at the same tusmg few active learning approaches like
group discussion and group work during their lestumost of the time teachers used

traditional method of teaching.

Even though our current educational policy gave e[ on preparing citizens who have a
problem solving ability which will be achieved whstudents actively involved in investigate
and thinking rather than memorizing of facts anacpdures. But the data obtained from the
observation and teachers’ questionnaire indicatatlthe method of teaching in which most
respondent teachers employed is teacher-centett@d. method of teaching did not give
chance for students to involve actively in the t@ag-learning process by themselves with

some support from their teacher if necessary. $tahtional method of teaching approach
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will not enable students to value mathematics, gveathematical reasoning, be confident
in their mathematical abilities and not enable therbecome mathematical problem solving
(Mc Combs, 1993 cited in Assefa Shimelis, 20058p.7

Table- 6: teachers’ attitude towards active learnig

N | Items SA AG
0 % N | %
o}

D Mean | Sd
%

% %

o zZ|c
o =
o zZ|ln

R|o Z

1 | Teachers lack of intere 125| 5 | 625 2| 25| 3.000 141
towards the profession
(teaching) has affected the
practice of active leaning i

mathematics

=

2 | Active learning create| 7 | 87.5| 1| 125 5.00 | .000
good opportunities to share
experience and encourage
friendship among students

3 | The current teacher| 2| 25 | 4| 50 2| 25 350 1.06
training  policy/institutions
has affected the practice pf
active learning in
mathematics class

4 | Active learning approach | 3 | 37.5| 1| 125 3 375 1 125 4.13 | 991
effective in teaching -
learning of mathematics i
preparatory secondary
schools

=}

5 | Active learning dose n« 1| 125| 2| 25| 3 3783 2 2§ 418 .835
enhance self-confidence and
independent learning  of
students

6 | Active learning enhance¢/ 2| 25 | 4| 50| 2| 25 4,25 | .707
active involvement o
students in learning instead
of passive listening

7 | Lack of student| 4| 50 | 3| 37.5| 1 125 4.25 | .707
understanding and attitude
towards active learning has
affected its practice

Teachers’ attitude is one of the major factors théiience their decision in adopting any type
of instructional approaches in general and in detgng the effectiveness and proper use of
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active learning approach in particular. In suppaytthis idea Yalew (2004) cited in Yosef
Meseret (2008, p.23) noted that the philosophy ezchers adhered to, the values and
conceptions they have about good teaching, deaterthie type of teaching approach they
employ and the way they teach their students. Maedderald (2003, p.6) argued that Great
Attitude—Great Result; Good AttitudeGood Result; Average AttitudeAverage Result and
Poor/Bad Attitude>Poor/Bad Result. Accordingly, the first item ible6 was asked to know
how far teachers’ interest towards their professiffiected the implementation/practice of
active learning. Hence, 5(62.5%) of the resporsiéyatve agreed that their lack of interest
towards their profession affected negatively thacpce of active learning. Similarly one
respondent teacher said that his lack of intemsatds his profession strongly affected the
practice of active learning. On the other hand @wy respondents have argued that their lack
of interest towards their profession did not afféna practice of active learning. Thus most of
the respondents response indicated that their ddckterest to their profession affect the

practice of active learning approach.

Furthermore as indicated in table-6 of item-2, atradl of the respondents argued that active
learning creates good opportunities to share espeei and encourage friendship among
learner. This is because, 7(87.5%) and 1(12.5%oredents rated item-2 as “strongly agree”
and “agree” respectively. Similarly the fourth iterm table-6 deals with the
appropriateness/effectiveness of active learnimyageh in preparatory secondary schools in
teaching-learning mathematics. Hence, 3(37.5%) Hd@.5%) of respondents said that the
effectiveness of active learning in preparatoryoséary schools rated as “strongly agree” and
“agree” respectively. But only one respondent lteacconsidered as active learning is not
appropriate /effective to teach mathematics in arajory secondary schools. There were also
three teachers who didn’t give their idea on tHeativeness of active learning in preparatory

secondary schools.

The information obtained from the majority of thesspondents to item-2 and item-4 shows
that active learning is appropriate to teach matt&® in preparatory secondary schools and
it creates opportunities to share experience asdwage friendship among learners. Active
learning is particularly effective for younger lears (ICDR, 1999 cited in Amenu Olijirra,
2005, p.25). Further the hand book elaborates vdtiyealearning is effective for younger
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learners. That is the young learners learn beshwihey can connect what is being learned

with their own life, this makes meaningful.

In item-3 table-6, the respondents were asked whnethe current teacher training
policy/institutions has affected the practice diiaeclearning or not. Accordingly 4(50%) and
2(25%) of the respondents rated, it as “agree” ‘@trdngly agree” respectively. Only two
respondents rated it as “strongly disagree”. sponse of the majority of the respondents
for this item indicated that the current teacheasing policy/ institutions have affected the
practice of active learning. In addition to thisaiding to:
“ T, our universities and colleges of teaching stylesendominated mainly by the
traditional method of teaching, lecture and we t&hchers have learned in these
universities and colleges by this method of teaghimd hence we tried to teach as we
have learnt.”
As it was discussed in the literature part the weachers trained can strongly affect the
whole educational process particularly in practtactive learning, because teachers teach as

they have learnt but not as they are told to do.

Within the same table, 3(37.5%) and 2(25%) respotsdeated item-5 as “disagree” and
“strongly disagree” respectively. On the other ch@me respondent teacher rate item-5 as
agree. But two respondent teachers rated it ascidete From this result one can understand

that active learning can develops self-confidemt imdependent learning among the learners.

In the sixth item in table-6 teachers were askedate whether active learning involves

students in the learning process or not. Accorgin2(25%) and 4(50%) respondents rated it
as “strongly agree” and “agree” respectively. Bub trespondents rated it as “undecided”,
they had neutral idea. Hence, according the mgjofi the respondents’ response, active
learning may enhance active involvement of thenlei in the learning process. In addition to
this Stampen(200)cited in Yosef Meseret(2008, pdéf)ned active learning as a form of

learning that directly engage the students in thegrning process, it can be contradict with
the passive learning where the student is passitadyng information for example from

lecture. But when came to see the reality of teechnd students activities during the class
room observation in the study area; it can be ofeskethat, except few teachers who gave

some exercise and group discussion, almost allheftime was used by the teacher in
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explaining the definitions and theorems, in doirgraples as well as in giving solution to the
given exercise. In other words the participatiorstidents was very low during the teaching
learning process. That is, students activity wdyseoved in copying and listening for their
teacher activities instead of they ask and ansyuestions, doing class room activities,
making group discussions actively and doing otheivities which were given by their
teacher. In addition to this, even though theyeagiven some exercise by their teacher after
he made some explanations and doing some exampk&sofithe students were simply copy
the exercise and wait for their teacher until heegiue final solutions of the exercise. In other

words no more than 4 or 5 students in a class woleserved in answering the given exercises.

The last item in table-6 deals with students’ ustierding and attitude towards active
learning. In relation to this half of the respontierated item-7 as “strongly agree”. While
the remaining three respondents rated it as “agief’ only one respondent teacher did not
gave his suggestion whether lack of students utadetig and attitude towards active
learning affects the practice of active learninghot. Hence, most of the respondents (87.5%)
argued that lack of students understanding and #te&iude towards active learning affected
the practice of active learning in the class rodmader and Brent (1996) cited in Yosyef
Meseret (2008, p.27) noted that some students lgaawner-centered (active learning) as a
threat or some kind of game done to them. Thes#esta whose teachers have been telling

them everything they need to know from the firgtdg, as they said.

4.2.1.3. Major factors that affects the practice ohctive learning in teaching-learning
mathematics and their suggested solutions

As it can be understood from the previous discusgite respondent teachers didn’t practice
active learning approach effectively as intended thg policy documents. Hence, to
investigate what factors affect the practice ofvactearning approach in teaching-learning
mathematics; the researcher collected data fromréspondents of the study through
questionnaire, interview and class room observailitien the collected data was presented as

follows.

As indicated in table-7 below, 3(37.5%) and 4(508b)the respondents rated item-1 as
“strongly agree” and “agree” respectively. Onlyeorespondent teacher rated item-1 as

“undecided”,has a neutral idea. The majority of the resporglargued that the tendency of
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teachers towards the traditional teaching methaldesnajor factor that affects the practice of
active learning.  From this result it can be sthdt tendency of teachers towards the
traditional teaching method is one of the facttiat taffect the practice of active learning in
teaching-learning mathematics. This idea is supploty Amenu oijira (2005, p.91), which
states that teachers’ tendency to traditional teacimethod is one of the major factors that
influence negatively the effective implementatioafgice of active learning.

Table- 7: Possible factors that may influence therpctice of active learning

N | ltems SA AG ubD DA SD Mear
o] N | % N | % N | % N | % N | %

[¢) 0 0 [ [
1. | Teachers tendency to thq 3 |37.E|4 |50 1]12¢ 4.2t

traditional method of teaching has
affected the perception of students
toward the practice of active
learning in mathematics

2. | Large number of students in t|{4 |5C |4 |50 4.t
class room has affected the practice
of active learning in teaching
mathematics in your school

3. | Shortage of important materials & 2|25 1]12E |4 |5C 1 |12t (4
teaching aids has no effect for the
practice of active learning in
mathematics class in your school

4. | Shortage of time tcapply active| 5 | 62.5 | 3 | 37.t 4.6:
leaning in mathematics class has
affected its implementation in your
school

5.| Students sitting arrangement has 112533784 |5C |4.1c
effect for the practice of active
learning in learning mathematics fin
your school

6. | lack of encouragement a 2|25 1]12&5 |2 |25 3 |37t |4
understanding of the administration
towards active learning has no
effect on the practice of actiye
learning

Furthermore, Hailom and Plass (1998 cited in, )bglpported this ideaSimilarly the
respondents were asked to give their opinion Emi in table-7. Hence, the majority of the
respondents 4 (50%) and 4(50%) rate it as “stroagiee” and “agree” respectively. This

shows that all the respondents argued that lar@gs dize is one of the major factors that
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affect the practice of active learning. This faxtalso supported by the data obtained from
other instruments like interview. Accordingly, tbac (T;) said that:
“In this year the maximum number of students in dass are 55 and this seems
small in number relative to the previous years ius difficult to practice /employ
active learning approach effectively in teachingtinemnatics by one teacher unless
and otherwise the number of students should deeré&asn this figure to 40 and

below t.”

In line with this Dugles (1954) cited in Youhanr®enti (2005, p.38) suggested that since
there must be sufficient space between students witthe class, the typical class room
should not accommodate more than 35 to 36 studengsldition to this Rossa (1998) cited in
Assefa Shimelis (2005, p.61) explained that teaclkediectiveness is small in high schools
with large class size and reduced can improve stadkearning, affective developments and
achievements. In other words teachers with smasckize will have high affectivity and
have high confidence in their ability in completitigeir task effectively (ibid). If this is so
teachers may develop the habit of using activeniegrapproach in the teaching learning
process in general and in mathematics in partictlance, the number of students in the class

room affects teachers from using active leanintdp&r teaching process.

The majority of the respondents (50%) rated item-8ble-7 as “disagree”. The remaining
2(25%) and 1(12.5%) respondents rated it as “agasel’ “strongly disagree” respectively.
But one respondent teacher rated it as an undecisetdad neutral idea. The result of the
majority of the respondents for item-3 indicatedttbhortage of these materials has an effect

for the practice of active learning in mathematiless.

Whether the teacher use teacher-centered or stodetdred, active learning approaches,
efficient use of time has a significant impact/rolestudent learning. Accordingly, item-4 in
table-7 is rated by the majority of the responddf&a5%) as “strongly agree”. While the
remaining respondents rated it as “agree”. In gdnehe response of all respondents
indicated that shortage of time has a greatestdiripa the practice of active learning in the
teaching-learning process of mathematics class. ddta obtained from interview also

supported this fact. Regarding to thisekplained his idea by saying:
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“The large class size( that is greater than 4()e tabstractness of the subject,
shortage of time , work load( for example | ameacher as well as head of the
department) those and other related factors affeet from using active learning
approach to teach mathematics effectively. ”

As a result of this, according to him, he forcedute the traditional method of teaching,
lecture, in which teachers talk student listen eoply from the board what the teachers wrote
on it and sometimes students ask which is not ¢teghem.

This result shows that shortage of time can beidersd as one of the major factors that
affects the practice of active leaning approackeaching mathematics. As many findings
indicated that time constraint is the major problemimplementation/practice of active
learning approach. For example, Caple et al., §1%%ed in Amenu oijira (2005, p.94)
explain even some teachers discourage active fearsimply because it brings an extra
demand in the planning, preparation and evaludierause they believed that active learning
is pressurized by limited time and overcrowded sctbmatter. Further they said that even
some teachers come to conclusion that pariticipayaactive based learning is best in theory
but unrealistic in practice.

From the same table respondent teachers were sitgea & give their opinion on students
sitting arrangement in item-5. Accordingly, 4(5086)d 3(37.5%) respondents rated item-5 as
“strongly disagree” and “disagree” respectively.lfYOone respondent teacher didn’t give his
idea whether setting arrangement has an effechépractice of active learning or not. From
the response of the majority of the respondents came understand that the setting
arrangement is one of the factors that affect tiaetwe of active learning. In supporting this
idea Takele Wakjra(2008,p.40) argued that the iphlygnvironment and of schools such as
class room arrangement, class size, furniture geraent, class room appearance and layout

as well as class room facilities contribute a ¢optomote active learning approach.

In addition to this the data obtained from classmoobservation indicates that even though

most of the preparatory secondary schools wereyneanstructed with blocks having good

floor made up of bricks, good roof and having wiwdanade up of glass in which light and

air can easily enter the class, having easily mievathairs/desks and tables; there was a

some problem in the size of the class rooms(theysarall in size), as well as in the number
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of the chairs/desks and tables, they were few imbear. As a result of this the seating
arrangement in each class was crowded. Hence,aeabave a problem in moving around

the class to look and check their students work.

According to Yosef Meseret (2008, p.54) interpeadowommunication skills, self-
confidence, the disposition to handle the risk amgliry skills (like skills in collecting,
analyzing, and comparing information and commumgaabout it etc) are some of the skills
learners need to have in order to learn succegsfalhg active learning. Hence, there should
be an encouragement for the learners’ as well asefchers, and understanding of active
learning and how it can be practiced from the aistration in order to practice it in the class
room as desired by the policy documents. In cdittato this, the last item in table-7
indicates 3(37.5%) of the respondents rated itsa®rigly disagree” with the idea of item-6.
Similarly two respondents rate it as “disagree’ut Bvo respondents rated it as “agree”. On

the other hand one respondent teacher rated itagn“éndecided”.

In general the response of the majority of the oadpnts (62.5%) indicated that lack of

encouragement and understanding of the adminmtratwards active learning affected its

practice. T explained his idea regarding the school admirtistiaas follows.
“The administration of the school always see howhmwe teachers cover the
contents of the text book not how much the studeats the contents of the text
book.” Further he extends his idea by saying” & did not cover the contents of the
text book within the given time interval the schadministration considered us as
lazy teachers and even we may not pass the outbasssl evaluation. As a result of
this we teachers forced to use the traditionaldeetmethod of teaching so as to cover
the contents of the text book within the given imerval.” This idea was supported

by all interviewee teachers.

Hence one can understand from this result teadioeced to use the traditional teaching
method in ordered to cover the contents of the hexiks with in the given time interval. But
such traditional teaching method will not enabldesrners to become active learner, develop
mathematical reasoning, be confident in their matitecal ability and become mathematical
problem solvers rather it leads the learner to lbgpvesimple memorization. Moreover, it

contradicts with our Educational and Training ppl{d994) which gives high emphasis in
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preparing citizens who have high problem solvingitgband this ability will be achieved
when learners are engaged actively in the teadeiging process in general and in learning

mathematics in particular.

In any case, real learning is hot memorization. Moswhat we memorize is
lost in hours. In order to retain what has beenght) participants must chew
on it. Learning can't be swallowed whole. A teacban’'t do the mental work
for participants because they must put togethertwiiney hear and see to form
a meaningful whole. Without the opportunity to dss; ask questions, do, and
perhaps even teach someone else, real learningnetlloccur (Silberman,
2006, p.5).

In addition to those factors that were discussev@bsome of the respondent teachers gave
their reason on why they did not use effectivelffedent active learning approaches in
different parts of the teachers’ questionnaire. gkding to them the major factors were the
back ground of the learner, shortage of time, sigertof reference books, students lack of
interest towards active learning and the subjecttanastudents have not the habit of

participating in groups actively and volume of thgt books (its contents are too vast).

From this one can understand that even thoughuhbkfigation of the teachers, were all first
degree and their teaching experience (all grehtar or equal to three years), can be observed
that as a positive factors that can enhance tlohiteglearning mathematics effectively in the
study area but the class size, volume of the tesklftoo vast), back ground of the students

and shortage of time affected teachers negativety fising active learning approach.

4.2.1.4. Suggested solution from the respondent tdeers
As it can be understood from the previous discustiere were some problems that affect the

practice of active learning in the teaching-leagnimocess. Most of the respondents suggested
their own views on how to solve such kind of profdein teaching-learning mathematics in
the study area. Accordingly, their suggestion wdiddpresented as follows.
* Minimize the number of students in each class tadid below. This fact was also
supported by different authors for instance, Rq$988 cited in Assefa Shimelis
2005, p.61 ; Dugles ,1954 cited in Youhannes B@005, p.38. In addition
to this the Ethiopian Minister of Education alsoirpoout that the numbers of
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students in one class should be in between 40 t®4bthe data obtained from
class room observation and document sources imdictitat there are 50 and
above students in one cla3ferefore, the respondents’ idea was acceptable.

 The students should have good back knowledge ohenatics and active
learning from the early class.

* The government should give more attention for matitecs by giving continuous
training on how to apply active learning in teachimathematics.

* During the classification of students in to differesections it must be given
consideration to students back ground knowledgeder to mix the lower learner,
middle learner and higher learner proportionalanteclass.

* Since text book is very wide which is difficult tover all topics using active
learning the government should be either minimieedontents of the text book or
should give enough time to apply active learnirfgatively in the class room.

From the above suggested solution on how to pmactctive learning approach in
mathematics class room one can understand tha iiumber of students in the class room is
manageablehave good back knowledge of mathematics as we tagdearning from the
early class, should be motivated to do in groupd laelp them when necessary etc, then
active learning approach will be practiced effesliyvas intended by the policy documents

otherwise not.

4.2.2. Analysis and interpretation of students reggnse to the questionnaire

To investigate the practice of active learning apph in mathematics class, the researcher
collected data from the participants of the studpiigh questionnaire and class observation.

The collected data from the respondent studentgvesented as follows.

The first item in table-8 was designed to invesggaow often mathematics teacher of the
study area encourage their students to do in grodgsordingly, as it can be seen from the
table, majority of the respondents 164(44 %) haptied that their teachers encourage them
to do in groups sometimes. Whereas 105(28.1 %hahtresponded that their mathematics

teachers encourage them frequently to do in groups.
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Table-8: students view of their teacher’s class roo activity

N

Iltems Alternatives No of | %
responden
t students
1. How often does your mathematics teacher encewyag to| A. Frequently 105 28.1]
do in groups? B. Some times 164 44
C. Rarely 73 19.6
D. Never 31 8.3
2. Does your mathematics teacher arrange a makestanml | A. Yes, Frequently 87 23.3
class for you in order to develop your group disgus? B. Yes, Some times 102 27.
C. Yes, Rarely 111 29.8
D. No, Never 73 19.6
3. To what extent your mathematics teacher designpgwok| A. High 116 30.8
z;:églgﬂzzrs?to ensure that all your group membetsvaky work B Moderaie 164 235
C. Low 93 25
4. Does your mathematics teacher give you groupudsgon? | A. Yes, Always 102 27.3
B. Yes, Sometimes 161 43.
C. Yes, Rarely 74 19.8
D. No, Never 36 9.7
5. Does your mathematics teacher give you enougk for| A. Yes, Always 94 25.2
group discussion? B. Yes, Sometimes 122 32.
C. Yes, Rarely 92 24.7
D. No, Never 65 17.4
6. How often does your mathematics teacher advisetgy read A. Always 99 26.5
additional reference books from your library? B. Sometimes 90 24.1
C. Rarely 107 28.7
D. Never 77 20.6
7. How often your mathematics teachers encouragetgy@sk| A. Always 235 63.0
unclear question? B. Sometimes 81 21.7
C. Rarely 31 8.3
D. Never 26 7.0

On the other hand 73(19.6%) and 31(8.3 %) of tlsparedent students were reported that

their teachers rarely and never encourage thero to groups respectively.

From the result of item-1 in table-8, one can obsdhat most of the time students of the
study area were not encouraged to do in groupslefita must be encouraged to do in groups,
to communicate effectively about what they arerlesy and doing. In other words giving

group work for students is one of the best meclnasi® become active learner. In supporting

of this Mathematicsleachers Guide for Grade 11 and 12(2009, p.1) tepithat working

with other learners gives learners real-life exgece of working in group, and allows them to

use their met cognitive skilldearners will also able to use the strength of okba&ners and
to learn from others (ibid). In addition to this ¥#&ood (2008, p.68) argued that effective
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teachers make use of group work as a componerteim overall approach. Working in
groups does not only increase students’ activeggaation, but also it encourages social skill

development, enhances communication and increadependence (ibid).

The second item in table-8 which was designed tmwkhow often mathematics teachers
arrange a make-up/tutorial class for their studentsorder to develop students group
discussion ability. Accordingly, 111(29.8%) of tlmespondent students said that their
mathematics teacher rarely arrange a make-up/iltolass for them. On the other hand
102(27.3%) of them said that their mathematicsheasometimes arrange a make-up class
for them. Similarly 73(19.6 %) of the respondenidentsreplied that their mathematics
teacher never arrange a make-up/tutorial classtifem. The majority of the students’
response for item-2 showed that most of the timéhemaatics teachers of the study area did
not arrange a make-up class for their students giing tutorial class for the students helps
them to solve their individual problems as welltasdevelop their group discussion ability
and at the same time it helps for the teacher hopbete his course within the given period of
time. In supporting this idea Sharma (2002, p.l&@tped that it is the fundamental right of
every person to get education in democracy. Thezefostead of individual teaching, group
teaching is emphasized so that the large grouplbeaducated at the low rate of expenditure.
But it is also true that in group-teaching, a gaehdeacher cannot solve the 'personal’
problems of every pupil. Its reason is that if leeslthis, he cannot finish his fixed syllabi in a
time-bound manner. To remove this drawback of giteaching, pupils are divided into
small groups so that the personal problems whichecacross during group teaching may be
solved successfully. Hence, a tutorial is a sulb-plathe class in which a teacher tries to solve
the problems of the small groups of the pupils tigioindividual teaching (ibidHence the
role of giving tutorial class is not only in helgirstudents to develop their group discussion
ability but also it helps teacher’s in covering ttantents of the syllabi within the bonded

time interval.

As it can be seen in table-8 for item-3,164(43.pd%the respondents indicated that their

mathematics teacher has an average (moderately ahildesigning group work activities.

Whereas 116(31 %) of them were reported that thathematics teacher have high ability in

preparing group work activities and allow them torkvin groups. On the other hand 93(25%)

of them were replied that their mathematics teabtlage low ability in preparing group work
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activities. The result of item-3 shows that mosttle#é respondent students have responded
that, their mathematics teacher has an averagéyalnl designing different group wok

activity.

As indicated in table-8 for item-4, 102(27.3 %)tbé respondent students replied that their
mathematics teacher always gave them group dissuséihereas 161(43.2%) of them said
that their mathematics teacher gave them groupusison sometimes. Similarly 74(19.8%) of
them have said that their mathematics teacheryrgesle them group discussion. On the other
hand 36(9.7%) of the respondent students repliatittieir mathematics teacher never gave
them group discussion. Within the same table reggrthe time given for group discussion
(item-5), 94(25.2%) of the respondent students hapdied that their mathematics teacher
always gave them enough time for group discussidmereas 122(32.7%) of them reported
that their mathematics teacher gave them enougk fon group discussion sometimes.
Similarly, 92(24.7%) of them said that their matla¢ics teacher rarely gave enough time for
group discussion. On the other hand 65(17.4%) @féspondent students have reported that

their mathematics teacher never gave enough timgréop discussion.

In general the result of item 4 and 5 indicated thast of the students in the study area
argues that they did not get enough time for grdigcussion and also their mathematics
teacher does not always gave group discussion. ¥eswdt of this the learners may not be
active as desired. This fact was also proved frbendlass room observation. That is the
teaching-learning process in the class room wasnamly focused on the learners’ activity

instead the teachers activity was highly obsermeagbing activities and giving definitions.

As it can be seen from table-8 the sixth item, 80(%o) of the respondenésserted that their
mathematics teacher sometimes advise them to r@ditional reference books. Whereas
107(28.7%) of the respondents replied that theicher rarely advised them to read additional
reference books. Similarly 99(26.5%) of them stidt their mathematics teacher always
advise them to read additional reference books7ai{@0.6%) of them said that they never be
advised to read additional reference books. Thssilteshows that most of students in the
study area have some problems in identifying appatgreference books. As a result of this,
students may be faced to some problems such asing dome exercise which are given in
their text book as well as by their teacher. Adwsstudents to use additional reference books

which are appropriate to them at that level is vergortant. This is because it saves students’
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time and energy as well as it helps them to haveni@nest orthe subject matter in general

and their teacher in particular. As a result o tlstudents may have good relationship with
their teachers and in general it makes the teadbguging process attractive. Hence this kind
of relationship leads the learner to become adé&aener in the class room instead of passive

learner.

Similarly from the same table of item-7 in whicletrespondents asked to give their opinion
whether their teacher encourage them towamitear questions for them or not, the majority of
the respondents 235(63%) stated that most of tineithematics teacher encourage them
always to ask question, while 81(21.7%) of themliedpthat they were encouraged
sometimes. Similarly 31(8.3%) of the respondentdetis said that they were rarely
encouraged by their teachers to ask a questionth®ather hand 26(7%) respondents replied
that they were not encouraged to ask a questi@m Fhis result it can be understood that
most of mathematics teachers give freedom for steents to ask questions. And this way
of teaching-learning process is effective in sajvetudents’ problem. In support of this idea
Claxton (1990) cited in Scales (2008, p.148), sagge that good learning starts with
guestions, not answers. Asking good questionsaid#sis for becoming a successful learner.
In line with this, according to (ibid) if childrefand adults] do not ask questions, they were
being spoon-fedn addition to this Aggarwal (2001) argued thagufestioning is used in the
right way, at the proper time, it leads to new mesalbf understanding; it serve as means of
organizing knowledge or correlating the result dii@tive experience and also it integrate
personality.

Table-9: view of respondents regarding learning matematics through active learning

Items Alternatives | No of respondent studts %

How do you seel/observe learni| A. Excellent | 12t 33.t
mathematics through active learning very gooc | 73 19.¢
approach/student centered method[ &f Good 151 40
teaching? D. Bad 24 6.4

In table-9 the respondent students were askedviotheir response dmw they see (observe)
learning mathematics through active learning apgroaAccordingly, 151(40.5%) respondents
argued that learning mathematics through activenieg is good. Similarly 125(33.5%) of
respondents stated that learning mathematics throagjive learning approach is an

interesting (excellent). And also 73(19.6%) of thesplied that learning mathematics through
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active learning is very good. On the other hang @dl(6.4%) of the respondent students said

that learning mathematics through active learnsnigad.

Generally as it can be observed from the resporisthed students, the majority of the
responses indicated that the students have sonstare® towards learning mathematics
through active learning. According to Weimer (20&2)idents resist active learning/student
centered approaches for a variety of reasons. Sdme most common reasons that students
may resist in practicing of active learning appluc are since it requires more work, it is
time consuming, it involve losses(i.e. whenever aneve from one level of understanding to
another there may be a lost something), and it lmeglyeyond students capacity(ibid).

Table-10: view of respondents on learning mathemats

ltems Alternatives No of respondent studel %
1. Students learn mathematics wl| A. Agree 197 52.¢
every activity in mathematics is done pB. Disagre 141 37.€
the teacher. C. Undecide 35 9.4
2. Students learn mathematics when 1| A. Agree 15E 41.¢€
do any activites in mathemati¢sB. Disagre 19¢ 53.C
regularly. C. Undecide 20 5.4

As it can be seen from table-10 of item-1 the mij@f the respondents 197(52.8%) argued
that students learn mathematics when every aciwitlone by the teacher in the class room.
Whereas 141 (37.8%) of respondents did not agraé wie idea of students learn
mathematics effectively when every activity is ddme the teacher. On the other hand
35(9.4%) respondents rated item-1 as undecidedila8iynfrom the same table of item-2,
155(41.6%) respondents argued that students leathematics effectively when they did
each activity by themselves. Whereas 198 (53%poredents did not agree with the idea of
students learn mathematics effectively when evetiyity is done by the students themselves.
But 20(5.4%) of the respondent students did nat gmeir opinion, they have neutral idea.

As it can be observed from the result of table—-b3tof the respondents argued that students
learn mathematics when every activity is done kg tdacher in the class room. And this
indicated that students in the study area are arofrém the traditional method of teaching,
teacher-centered. But most of the time such t@uhliteacher-centered method of teaching
leads learners to become passive. And such paesiuging will simply lead the learner to

use simple rote memory and recalling of definiticas well as it contradicts with the
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Educational and Training Policy of Ethiopia (199%h) which it give emphasis in the
development of capacity and culture in the cont#neducation, curriculum stricture and

approach, focusing on acquisition of scientific Whexddge to be used in solving problems.

Table-11 views of students on the factors that afte active participation in mathematics

class
Items Alternatives No of respondent | %
What factors affect yoi| A.lack of encouragement from t| 88 23.¢

from actively participating teacherand  school administration
in mathematics class?

B. Since mathematics isa difficult | 137 36.7
subject

C. Shortage of mathematics text b 36 9.7
D. If you have any other factor plee| 11z 30
write here

Table-11 summarizes responses of students regatdengnajor factors that affect active
participation in mathematics class. Accordinglye thajority of the respondents 137 (36.7%)
indicates that, the difficulty of mathematics hirgléheir active participation in mathematics
class room. While 88(23.6%) of them replied thatdwse of low encouragement from the
school administration and their teacher, theiripigidtion in mathematics class room was
limited.

On the other hand there are some respondent studérat gave their additional factors, in
addition to the listed factors in table-11. Thestfireason which was replied by some of the
respondent students was that, they have no hapieeafeading and revision, lack of attending
effectively in the class room, lack of confidendagptened), lack of basic knowledge of
mathematics from the lower grade, lack of awarenelssloing mathematics exercise
regularly, lack of the habit of doing in groups drale negative attitude towards mathematics
in general and to active learning in particulareecond reason which was given by the
respondents was shortage of reference books eBpédorahe new text book and shortage of
time (lack of wise use of time). The other reasdrcv was given by the respondent students
was lack of good school administration especiallshifting system (because students have
both morning and afternoon with in the same dag}l teachers’ teaching style as well as
teachers did not have the habit of checking stdewtrk whether students understood them

well or not. Regarding the teachers’ teaching style respondent student reported that:
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“Our mathematics teacher is qualified enough andul@n’t blame him in terms of
qualification but what | want announce for you lst he couldn’t get how we can be
interested and clever in mathematics subject. Th#te teacher’s style of teaching is
the most complex and difficult. Because of thistsioglents felt hopeless as they have
not understood one topic and they completely beamistionless and think after this

as they couldn’t show progress in mathematics”.

The result obtained from student respondents ragafdctors that affect active participation
in mathematics class, have direct relation with wvas discussed in teachers’ response
regarding the major factors that affects the pcactf active learning in teaching-leaning

mathematics above.

4.2.3. Availability of instructional materials to practice active learning

It is difficult to use active learning approachesftively in the classroom without appropriate
instructional materials (IM). Moreover, studentcdme active learner rather than passive
recipients of knowledge if they are provided witle hecessary learning materials/resources.
Therefore, to perform/practice active learning elifeely it needs different
materials/resources like text books, syllabi, ddfe reference books, charts and computers
and if possible network connections. Hence, thefailability and utilization of those

materials under the study area are discussedl|aw/ol

4.2.3.1. Availability and utilization of curriculum materials

In this study curriculum materials include, mathéosatext books, teachers guide and syllabi.
These materials are very important in teachingriegr mathematics in particularly through
active learning approach. Because active learniagds full of materials in order to
implement it effectively within the class room aslhas outside of the class room. Then the
researcher made document sources and an inforrmalisgion with the directors of each
preparatory secondary school in order to seavadability and utilization of these materials.
Accordingly in all of the schools from February 20@nwards both teachers and students
have their own text books, teachers guide andtaydlaBut according to all directors of the
school, before February 2011 there was a soft émpteachers only. As a result of this, most
teachers and students were faced different problantkeir teaching-learning process and

hence the teacher forced to use the traditionahoakeof teaching as well as students used the
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old text book. The main reason for this problem wlange of the old text boakBut after
February 2011, there was not any other problemernintg the availability of text books and

teachers guide in the study area.

Even though after February 2011 there is enouglhenaatics text books and teachers guide
in the study area the data obtained from class rologervation indicated that almost all of the
students and the teachers did not came with thrtriiooks and uses it in the class. Rather
they simply came to the class with the piece ofepap(teachers) and exercise books
(students), but some students come to the clasmouwtiexercise books. As a result of this
teachers have a problem in giving class room esefitom the text book. This indicated that
most of the teachers and students did not use #teria effectively. Consequently, active
learning in the class room was not practiced (immgeted) as intended by the policy

documents.

4.2.3.2. Availability and utilization of instructional materials in school pedagogical
center (SPC)

As the researcher made an observation and an iafatiscussion with the leaders of SPC
almost in all schools there was no IM which arated to mathematics in the SPC which are
commercially produced by the school or any othganization. But there were few materials
which are prepared from papers by school teaclikesyan-diagram, cone, cylinder, prism

and different graphs of trigonometric functionsutBuring class room observation no teacher
was observed using different instructional matsr@her than chalk and board. Furthermore,
according to one of the leader of SPC, most oftdaehers have not interest to prepare
mathematics teaching aid because most of mathesnsgachers believed that to teach
mathematics IM have not any impact on the subjeiten so why we/ the teachers/ loss our

energy and time in preparing IM.

Another factor that affects teachers from using preparing IM is the presence of Plasma
Television in which it covers almost the whole pdrin the previous yearaccording td’;.

And also since almost all schools, except Timugap&rmatory and Secondary school, are
newly opened or separated from the old secondéydds they are faced a problem in having

their own IM, according to the leaders of SPC.
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From the observation and document sources as wdhita obtained from informal discussion
from the leaders of SPC and some mathematics teadheough interview it can be

concluded that there is SPC but have not well gmpdpmaterial especially related to
mathematics. And hence this may affects the tegelheéarning mathematics through active
learning. Because ,IM can help students understgnafi materials being thought and even it
can help in concept formation, to develop theirezignce such as doing, drawing ,reading,
observing ,sketching, computing, discussing andaldpg (Amare,1999 cited in Assefa
Shimelis,2005,p.82). In addition to this Larcomth883) noted that IM supports mathematics
learning at all stages in concept formation (ibilpreover, Silberman (2006) argued that
people learn something well when they must heasei, it, question it, discuss it with their
peers, and do it. They might even teach it to saomeelse in order to solidify their

understanding of the information or skill.

4.2.3.3. Availability and utilization of mathematics reference books in the school library

School library is one of the school facilities imieh it is useful for education to be cared out
effectively. In other words effective teaching prag in schools depend on well-organized
library. Academic library is the heart of schoolatomy and the library in high school
teaching reaffirms the fundamental role of the £la®m instruction (Rossoff, 1992 cited in
Yohannes Benti, 2005, p.36). Accordingly in order consider the availability of
mathematics reference books in the school libréwey tesearcher made observation and
informal discussion with the librarian of the sci®o

As the researcher made an observation in the kdiboary of the study area, there were
different mathematics reference books but they viewnein number. In line with this one
librarian said that:
“There are some reference books in the library batt much with the number of
students in the school. If for example greatemtb@ students come to library at a
time they did not get what they need as well asittes of the library is not enough for
them*
In addition to this according to some voluntary dstots even though there are few
mathematics reference books which may help them,impossible to get them because they
are reserved for those students who are a membéedibrarian club who paid 12 birr per

year for member ship. In other words, accordingh®em, those who don’t pay and not a
65



member of the club couldn’t borrow the books. Hindney generalized their idea by saying
it is possible to say there is no library in theea because there is not up-to-date books that

help the present curriculum in it.

This is not only the factor that affects studemtsrf reading reference books from the school
library but also the seating is another factor tidesresearcher observed except in one school,
Bruh Tesfa Preparatory Secondary School, the gpatirangement of the chairs and tables

are not suitable for them to sit on it.

From the observation and informal discussion frow librarian as well as some voluntary
students it can be said that there is a librarthenschools and there are books in it but they
were very few in numbers and also they are not neatavith the current curriculum. Hence
this affects the teaching learning mathematicsutinoactive learning approach. In other
words it may affect learners’ performance what thaye learned by reading books and their
self-investigation/self-reading. In short learnknsed to be dependent on the teacher and not

to become active learner within the class room.

4.2.3.4. Availability and utilization of computer rvices in the school

Computer-based education has been well document@dprove learning at the elementary,
secondary, higher, and adult-education levels (Wo2009, p.17). More specifically,

Sutherland (2007, p.67) argued that nowadays tiseeewide range of excellent computer-
based environments available for learning mathemaiiherefore, to see the availability of
computer service in the school, the researcher mabsgervation and informal discussion with
Information Communication Technology (ICT) teacheks the researcher observed the ICT
class room in each school, there was an ICT clasms. In short the following table

summarizes students — computer ratio in the stuely, dable-12.

Table-12: students — computer ratio in the study aa

No Name of school Number of studentslumber of computers Ratio
1 Bruh Tesifa 372 19 20:1
2 Hidase 513 30 17:1
3 Maichew 417 40 111
4 Timuga 136 35 4:1
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As it can be seen from table-12, the ratio of stésléo computers in Bruh Tesifa preparatory
secondary school was 20:1, in Hidase preparatagnsiary school was 17:1, in Maichew

preparatory secondary school was 11:1 and in TinRrgparatory and Secondary School was
4:1. The result of table-12 indicated that howagsithe problem in these schools. In addition

to this there was not internet service in all prafiy secondary schools of the study area.

From this it can be understood that most of thdestits did not get the access of computers in
the study area. As a result of this the studergitionship with technology is very low.
Westwood (2008,p.36) argued that computers in tagsmom have provided learners and
their teachers with fast and easy ways of accessfagmation, communicating electronically
with others, and producing high quality written Wwoand graphics. He conclude that
computers and their associated software preseat gpportunities for educational purposes
includes not only ‘drill and practice’ programs édsmainly in tutorial or remedial contexts
for building students’ skills in areas such as pbsreading, arithmetic, or spelling) but also
interactive instructional programs presenting fattiaformation, simulations and role-play,
problem-solving activities, video clips, and of ce®l computer games, for motivating
students, encouraging independent learning, andniproving the quality of educational
programs. Therefore, the presence and use of texhyn@an schools are one manifestation
how school organizations become more diversified nieet the needs, interests and

experiences of individuals or groups of the learner

4.2.4. Text book analysis

According to Gonen and Kocakaya (2006, p.40) effectearning is the main aim of all
educational activities and textbooks are very irtgodrfor achieving this aim. Textbooks also
have an important role in determining teaching k@adning activities in the classroom (Kaya,
1997, ibid). Textbooks, which are well preparedpheachers to use their time effectively in
lessons and make positive contributions to studeathievement. However, if it is not
prepared carefully, descriptions and figures intiegks may result in misconceptions. In
addition to this the Ethiopian Educational and fiirag Policy (1994) have asserted this idea
and then not only have there been in content taat tdere have been in the manner of their

publication.
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Accordingly under this section the development asdge of mathematics teacher’s guide,
syllabus and the text book would be discussed.as= the development and usage of these
materials consists of a larger proportion of thericulum development and implement
process. In other words these materials have a gyksain facilitating the teaching-learning
process through active learning in the class rosmveall as outside of the class room. In
supporting this idea Behar (1994) cited in SolorBetay (2004,p.89) argued that the syllabus
and the text books have a power full force in classn instruction and reflect the dominant

social, political and moral value that pervade/enpass at the time of their publication.

Therefore, as the researcher observed that alinite of the mathematics text books (both
grade 1l1and 12); they were prepared in such a hatythhe teachers will start the classes by
giving class room activities to make revision opits related to the lessons and to warm up
it, and then followed by giving/developing defiom, group—work activities, exercises and
finally summary as well as review exercise. Funtiae, all these activities can help the
learner to participate actively within the clas®nmo According to Mathematics Teacher’s
Guide for Grade 11 & 12 these activities shouldtc@eied out by the students to explore the
word of mathematics to learn, discover and deveitgrest of the subject. Moreover, these
activities covers from simple recalling up to higherder thinking skills like analyze,
synthesis and evaluation. In addition to this,#spondent teachers were given their feeling
on how the text book was prepared. Because theg asked; do you think that the new
mathematics text book(s) was (were) prepared ih suway that it is easy organized to use
active learning approach? Accordingly, most of tegpondents (87.5%) said that the new
mathematics text book is easily organized to usigeatearning approach. But one respondent
teacher said that the new mathematics text boakti®asily organized to use active learning
approach. Generally the majority of the respondesatisl that the new mathematics text
book(s) (both grade 11and 12) were designed in sausfay that it is easy organized to use
active learning approach. In supporting to thistiédaatics Teachers Guide for Grade 11 &
12 (2009, p.1) elaborates that the design of th&seo materials (student text book and

teachers guide) for mathematics envisages actaraiteg to be dominantly used.

When come to see to the contents of each text b@&ulth text books of grade 11 and 12 have

a total of 11 units with 41 main contents and cewr4 pages, and 9 units with 38 main

contents and covers 391 pages respectively. Reggaralithis the respondent teachers and the
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researcher from document analysis gave their owefinfg and it would be presented as

follows.

According to the data obtained from the respondeathers as well as the researcher by
himself even though the contents of the new texikbwsas prepared in such a way that it is
applicable to use active learning teaching apprdbebause it contains a plenty of class room
activities and different exercise) in the teachiegsning process in the class room but its
contents are too huge/its volume is too vast/ ammannot be covered with in the given time

interval (ten month) by using active learning ag@to As a result of this,

T, said that we teachers forced to use the traditidaching method in order to
cover the contents of the text book with in themitrme interval In addition to this
T, to tell how the volume of the text book is tost\and not matched with the time
given ¢en month, for example if you see grade 11 mathematicslierk it has 11
chapters and 41 main contents within it and if Il wise active learning approach
effectively to teach grade 11 students regard#sthe students interest and their
back ground towards the method as well as of thgest) | will not cover it at the end
of the year because to teach mathematics throughntiethod of teaching requires
plenty of time.
Therefore, the volume of the text books can be idensd as one of the major factors that
affects the practice of active learning approacimathematics class.
General note on both grade text books:
* They need extra time and energy to complete tlwitents,
* There is a vertical as well as horizontal integratior example with chemistry,
physics, business etc.
* They have similarity in their approach with the s and exercise of the old
text book

* The contents are too theoretical in the absenoeadssary school facilities.
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CHPTER FIVE
SUMMERY, CONCLUSION AND RECOMMENDATION

This chapter deals with the summary, conclusion raedmmendations of the study. Hence,
this section starts by giving a brief summary & gfeneral study and the major findings of the
study followed by conclusions of the fundamentahdings. Finally, some possible
recommendations are given based on the major fysdih the study.

5.1. Summary:
The main purpose of this study was to assess #taesstnd practice of active learning
approach in teaching-learning mathematics and ¢otify those factorghat influence the
practice of active learning in teaching-learningtmeanatics insome selected Preparatory
Secondary Schools of Southern Zone of Tigiray ReghMore specifically the objective of
this study was:
» To investigate the status and practice of activanieg in teaching learning
mathematics in the study area.
» To examine teachers’ and students’ Attitudes towactve learning in teaching
learning mathematics in the selected schools ustdely.
» To identify those factors that influences the pgcacof active learning.
» To recommend appropriate strategies through whiehpractice of active learning
teaching approach in Preparatory Secondary Sckbolsld be enhanced.
To achieve these objectives, the following reseguatstions were prepared.
i.  What is the status and practice of active leariinggaching-learning mathematics
in preparatory secondary school of Southern Zohd@sgyray Regional State?
ii.  What are the attitudes of mathematics teachersefisaw/ students towards active
learning approach?
iii.  What are the factors affecting the practice ofvactearning approach in teaching -
learning of mathematics?
iv.  What can be done to enhance the practice of atgamming in teaching-learning

mathematics in preparatory secondary schools?

Accordingly, attempt has been made to answer tls&c bhasearch questions raised above.
Hence in order to get answer for the above resequdstions; questionnaires (for both
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teachers and students), interviews (for teachelg,aobservation and documentary sources
were used to collect data from 373 students anchdthematics teachers. In addition to this
descriptive survey design was selected as a résdagsign for the study. In line with this four
Preparatory Secondary Schools were selected adjacswof the study by using simple

random sampling techniques.

Hence, to analyze the collected data both qualéand quantitative data analysis techniques
were used. For the quantitative data collected uijino questionnaire/ closed-ended
questionnaire/ percentage, mean, standard deviatidnpaired sample t-test were selected.
Whereas the data collected through observatioenii@w, open-ended questionnaire and
document analysis were analyzed qualitatively bgcdptive statements. Accordingly, the
major findings of the study were presented as ¥adto

The study revealed that almost all of the respondeachers were interested to teach
mathematics through active learning ath@y had good understanding of active learning
approach except some problems on how to applythenclass room. In addition to this the
majority of the respondent teachers argued thaveadearning is appropriate to teach
mathematics in preparatory secondary schoolsie#te opportunities to share experience and
encourage friendship among learners. But the nigjofi the respondent teachers (62.5%)
have reported that as they did not take a contisidmining how to use active learning in

teaching mathematics class.

The study indicated that lecture/explanation, aral questioning and answering method of
teaching were used dominantly in teaching mathemaWhereas demonstration, discussion,
group work andproblem solving instructional teaching methods wesed sometimes.
Moreover the study indicated that Role play, Inguearning, Project work and Discovery
learning were never used in the teaching learnioggss. Generally, the study revealed that
most of the respondent teachers employ the teadmered method of teaching in their
teaching-learning process. In other words the ntgjaf result indicated that respondent
teachers used rarely active learning approachaohieg mathematics in the study area. In
addition to this the study indicated that the p#vation of students was very low during the
teaching learning process. That is, studeatsivity were not observed in doing class room
activities, making group discussion actively andndoother activities which were given by

their teacher rather than copying and listeningtieir teacher activities.
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Moreover from the analysis of the collected d#ta, major factors that affect the practice of
active learning approach in teaching-learning matitees in the class room werkack of
professional support, encouragement and undersiquadithe administration towards active
learning, lack of resources (like reference bodkseeially for the new text book, computer
service and other supportive teaching materialack of teachers’ interest towards their
profession, lack of students’ understanding andr tlagtitude towards active learning,
tendency of teachers towards the traditional te@chiethod , shortage of time ,volume of the
text books (its contents are too vast), lack oflenis’ toattend effectively in the class room,
students’ lack of confidence (frightened), lackStfidents’ basic knowledge of mathematics
from the lower grade, lack of Students’ awarendssoing mathematics exercise regularly,
students lack of the habit of doing in groups géaclass size and finally teachers teaching
style as well as teachers have not the habit atkthg students work whether students were

understood them well or not.

5.2. Conclusion

As repeatedly mentioned above, the main purpogski®fstudy was to investigate the status
and practice of active learning in the teachingréeng mathematics and to identify those
factors that influence the practice of active l@agnn teaching-learning mathematics in some
selected Preparatory Secondary Schools of Souttware of Tigiray Region. Accordingly the
following conclusions are made based on the fingliolgtained from the study. Even though
most of the respondent teachers had good undemstpafiactive learning; teaching-learning
mathematics through active learning in the stuépavas affected by:

e Lack of students basic knowledge of mathematms fthe lower grade,

» Large class size,

* Lack of students’ interest towards active learrasgvell as the subject,

» Teachers tendency towards the traditional teacimetiod,

* Students have not the habit of doing in groups;reaeling and revision after

they have learnt from the elementary class,
* Volume of the text books, its contents is too vast,
» Lack of students attending effectively in the classm, lack of awareness of

doing mathematics exercise regularly and lack ofidence (frightened),
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And finally shortage of reference books especidtly the new text book,
shortage of time as well as other instructionalamals which are appropriate
to teach mathematics through active learning, f@ngple computer service,

teaching aids etc, were the main problem obsenvége research area.

5.3. Recommendation:

Finally, based on the findings and conclusions draove the following recommendations

were recommended for the improvement of teachiagiiag mathematics through active

learning approach in the study area.

It is good if teachers give high emphasis to felments in giving additional
support like giving tutorial class, advising stutteto read different reference
books which are related to their grade levels, tbivate and group students in
the class room.

Teachers and school support staff have to be tameroducing instructional
materials using raw materials which are availabledhool locality.

It is important to give continuous and extensiveem@ation to mathematics
teachers on how to practice active learning appraamathematics class.
Since active learning approach requires pre-retguisiowledge. Therefore, it
Is important if the students have good back grokmalvledge of mathematics
as we as to itself (active learning approach) ftbenearly class.

It is good to minimize the number of students ioreelass.

It is important to introduce the purpose of acte@ning for the students so as
to facilitate independent learning, to develop-selffident, to make students
the agent of their own learning and to involve tharpractical activities.

It is important if teaching encompass a combimaixd multi- instructional
teaching strategies.

Reference materials in the library should be ab&lén enough quantity and quality,
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Appendices

Addis Ababa University
School of Graduate Studies
College of Education and Behavioral studies
Department of Mathematics Education

Appendix A: Questionnaire to be filled out by teachers

Dear respondents:the main purpose of this questionnaire is to collelevant data about the

status and practice of active learning in teachlegrning mathematics of grade eleven and
twelve in 2003E.C. So, it is believed that thise@ch becomes effective and meaning full to
the extent that all the respondents show their e@djon to answer all the questions carefully
based on their experience. The data obtained finisrgtiestionnaire is used for the purpose of
this study only and then kept confidentially. THere, you are kindly requested to respond to
all questions based on the instruction given.

Thank you in advance for your cooperation!!

Preliminary information

Name of your school

Woreda

Qualification Grade(s) you are teaching_no Sex

Teaching experience

Direction: items related to your understanding and expegie@ncactive learning is provided
below. Please read them carefully, and then after lyave read each question give your
response by circling the letter of your choice grvwriting on the space provided when
necessary.
1. Are you interested to teach mathematics by acéaening approach?
A. Yes B. No

2. How often do you assign your students to work mugs?

A. always B. some times r&ely D. not at all
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3. How do you monitor the progress of your studentsrkwwhile you are
implementing active learning approach?
A. By asking students to provide regular reports abizeit progress
B. By visiting each group while they are working toeck on progress and help
where necessary
C. By asking students to provide final products ofrtigeoup work
D. If any other, specify:

4. Did you take a continuous training on how to usspce active learning in
teaching mathematics?

A. Yes B. No

5. If your response to question 4 is “Yes” how frequeéa you apply the objective
of the training in your daily lesson in teachingthenatics?
A always B. some times C. not at all

o

If your response to question 5 is “B” or “C”. pleasexplain your

reason(s)

7. If your response to question 4 is ‘No’ do youibet that you need some
training/ orientation on how to practice activerleag in teaching mathematics?
A. Yes B. No

8. If your response to question 7 is ‘No’ please expl@ur reason(s):

9. Do you think that the text book (mathematics teoahl is prepared in such a way
that it is easy organized to use active learnimg@gech?
A. Yes B. No

10.1f your response to question 9 is ‘No’, please gyeair reason on how should it

prepared?
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11.How often do you encourage your students in addgening approach?

A. always B. some times C. rarely D. Not at all

12.To what extent active learning approach in mathematass involve students in the

teaching learning process?
A. high B. moderate C. low

13.What are the major factors that affect the prattiggementation of active learning
in teaching-learning mathematics in your school?

14.What do you think is the solutions of the probletsit you mentioned in

guestion13?

15.What do you recommend or advise in order to hagethctice of active learning in
teaching learning mathematics in your school intipalar and in the country in

general?
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Part —lI

Direction: the following are some of the possible factord thay influence the practice of
active learning in teaching mathematics. Pleasd oeaefully and based on your opinion
indicate tick ) mark under the five alternatives given below. The alternatives are:

Strong Agree (SA) = 5, Agree (A) =4 , Undecid&tD] =3, Disagree (DA) = 2, Strong
Disagree (SD) =1.

Table 1

No. Possible factors SA|A |UD | DA |SD

1 | Teachers tendency to the traditional method of
teaching has affected the perception of students
toward the practice of active learning in mathensat

2 | Large number of students in the class room has
affected the practice of active learning in teaghin
mathematics in your school

3 | Shortage of important materials and teaching laégs
no effect for the practice of active learning in
mathematics class in your school

4 | Shortage of time to apply active leaning in
mathematics class has affected its implementation
your school

5 | Students sitting arrangement has no effect #®r th
practice of active learning in learning mathensiic
your school

6 | lack of encouragement and understanding of the
administration towards active learning has no effe¢
on the practice of active learning

If you have any other factors, please specify:
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Part-1ll

Direction: the following items deals with attitude of teachen active learning. Please read
carefully and based on your opinion rate from gitpragree to strongly disagree and give
your response by using tick)(mark to the corresponding items.

Table 2

No. ltems SA|A |UD |DA |SD

1. | Teachers lack of interest towards the profes
(teaching) has affected the practice of activeitepim
mathematics

2. | Active learning creates opportunities to share gegpee
and encourage friendship among students

3. | The current teachers’ training policy has affedtex
practice of active learning in mathematics class

4. | Active learning approach is effective in teach-
learning of mathematics in preparatory secondary
schools

5. | Active learning dosnot enhance seconfident anc
independent learning of students

6. | Active learning enhance active involvement of stud
in learning instead of passive listening

7. | Lack of students understanding and attitude tow
active learning has affected its practice
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Part-VI

Direction: The following are some of the instructional teaghinethods that teachers employ
to deliver their subject matter. Please, indidhie extent to which you use the following
teaching methods in teaching-learning process hgingua tick () mark in front of each
teaching methods under one of the alternatives.

Table 3

No. instructional teaching Alternatives
methods/strategies always | sometimes | rarely never

Oral questioning and answering

Group discussion

Group work

Brain- storming

Role play

Lecture/explanation

Demonstration

Inquiry learning

Discovery learning

Problem solving

RIB|©|® NogMwWNE

= o

Project work

If you employ other instructional teaching methqalease
specify:

For those items under table 3 where your respansarely’ or ‘never please explain your
reason:
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Addis Ababa University
School of Graduate Studies
College of Education and Behavioral studies
Department of Mathematics Education

Appendix B: Interview prepared for mathematics teachers

The purpose of thiiterview is to collect data regarding the statud practice of active
learning in teaching-learning mathematics of graléeen and twelve in 2003E.C. The result
of the study will be used basically for researajureement not revealed your identity. Thus
you are kindly requested to give your response igehuand frankly.

Thank you in advance for your cooperation!!

1. How can you understand active learning in genendl ia teaching mathematics in

particular?

2. Do you believe that the current teachers trainiolicp has affected the practice of

active learning approach? If yes please justify it

3. Do you believe that active learning approach irchi@ay mathematics make students
responsible for their own learning?
4. Do you think that the activities suggested in stusldext book, teachers guide and

mathematics syllabus can help students to leamehgctlearning by doing?

5. What are the major factors that affect the prattiggementation of active learning in
teaching-learning mathematics in your school?

6. What do you think is the solutions of the probldhet you mentioned in question13?

7. What do you recommend or advise in order to haeeptiactice of active learning in
teaching learning mathematics in your school intipaar and in the country in

general?
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Addis Ababa University
School of Graduate Studies
College of Education and Behavioral studies
Department of Mathematics Education

Appendix C: Questionnaire to be filled out by Students

Dear respondents:the main objective of this questionnaire is tdexlinformation from the

representative students of grade eleven and twel2803 E.C to see the status and practice
of active learning in teaching learning mathematfidwerefore you are politely requested to
fill out the questionnaire. All the informationathyou provide here in the questionnaire will
be kept confidential and will be used for resegratpose only. Therefore your assistance

and genuine responses are highly valuable for ssamfethe study.
Thank you in advance for your cooperation!!

Preliminary information: please fill the following information’s.

Name of your school

Sex Age grade stream

Direction: please give your response to the following qoestby circling the letter of your

choice and by writing on the space provided wheressary.

1. How often does your mathematics teacher encouragéoydo in groups?
A. Frequently B. Sometimes C. Rarely . NBver
2. To what extent your mathematics teacher designpgwmk activities to ensure that all
your group members actively work together?
A. High  B. Moderate C. Low

3. Does your mathematics teacher give you group déson@
A. Yes, always B. Yes, sometimes C. yaely D. No, never
4. Does your mathematics teacher give you enoughfomgroup discussion?

A. Yes, always B. Yes, sometimes C. yaely D. No, never
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. Does your mathematics teacher arrange a make-tapdiuclass for you in order to
develop your group discussion?

A. Yes, frequently B. Yes, sometimes @syrarely D. No, never
. How often does your mathematics teacher advisetgoread additional reference
books from your library?

A. Always B. Some times C. Rarel D. Never
. How do you see/observe learning mathematics throumttive learning
approach/student centered method of teaching?
A. Excellent B.Verygood C.Good D.Bad
. Students learn mathematics when every activity athematics is done by the teacher.
A. Agree B. Disagree C. Undecided
. Students learn mathematics when they do any @esvit mathematics regularly.
A. Agree B. Disagree C. Undecided

10.How often your mathematics teachers encourageqask unclear question?

A. Always B. Some times C. Rarel D. Never

11.What factors affect you from actively participatimgmathematics class?

A. lack of encouragement from the teacher and scldroirastration
B. Since mathematics is difficult subject

C. Shortage of mathematics text book

D. If you have any other factor please write here
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Appendix D: Class room Observation check list
Name of the School

woreda

Grade level

A. Observation check list for the Class room atittgi and conditions

No. | Class room activities and conditions
Alternatives
yes | No
1. Does the teacher asses student’s prior knowledgexgperience?
2. Dose the teacher encourages students to relatey/tivith
practice and skill of participation in the classmu?
3. Does the teacher give appropriate feedback tsttigent’'s baseg
on their response?
4. Do students actively involved in the class rootivaes?
5. Does the teacher divided the class room in togg@und
encourage students to do class room activitiesangf
6. Is the sitting arrangement of the students’ corerdrto perform
active learning?
7. Are the students actively involved in class adtdit(e.g. asks ¢
responds to questions, plays a role in group aieth)P?
8. Does the teacher uses appropriate teaching ajgested in the
mathematics syllabus of grade eleven and twelve?
9. Does the teacher go round the class room andsgppeort to the
students who are doing class room activities?
10. | Does the teacher give enough time for group dson8
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B. Observation check list for the instructionaldieiag methods

No.

instructional teaching

Alternatives

methods/strategies

always

sometimes

rarel

nev

Oral questioning and answering

Group discussion

Group work

Brain- storming

Role play

Lecture/explanation

Demonstration

Inquiry learning

Discovery learning

.| Problem solving

RIB|Q|® NogMw N e

.| Project work

Furthermore the following elements will be obseruednstructured way.

1. Class room size

» Its convenience for students (air, light, etc)

2. Class room arrangement

» Students desk and chair arrangement

» Teachers chair and desk arrangement

» Black board set up

3. Curriculum materials

e Student —text book ratio

» Teacher- teachers guide ratio

4. Library, pedagogical center and computer services

* Their size/accommodation

» Availability of the materials
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Appendix E: Result of pilot test for students questionnaire

Id.no a1 qz

1 4 2
2 2 3
3 3 3
4 3 3
5 2 2
6 2 2
7 4 4
8 4 3
9 3 1
10 4 4
11 4 3
12 3 3
13 2 2
14 3 3
15 4 3
16 3 2
17 3 3
18 3 3
19 4 4
20 3 3

Cronbach's Alpha =816

qs3

qs3

ds

de
3

q7

Wheregq; represents number of questions=1, 2, ..., 10
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