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Abstracts

This study was aimed to examine the impact of mahes anxiety on achievement. It was also
focused on examining gender difference in mathesatinxiety as well as mathematics
achievement. The study was conducted on five ralgdealected public high schools of East
Shoa zone. Subjects included 370 students, 184 arale186 female. Math anxiety was
measured using both the English version of MathigiyRating Scale (MARS) and the Oromic
version of math anxiety rating scale (MARS). Thstriiment used to measure achievement was
the Mathematics Achievement Test (MAT), which weseldped by the researcher. To
accomplish the goal of this study, a quantitatittedg which was a survey study was used and a
path analysis model was used to investigate thectliand indirect effect of each predictor
variable on the criterion variable. The finding eated that there was a significant negative
correlation between mathematics anxiety and achieve (r = -0.250, p < 0. 01). Revealing
that students who have high mathematics anxietgletério perform poorly on mathematics
achievement. However, those who have low mathenatisiety tended to score high in
mathematics achievement. There was a significamtlgyedifference in mathematics anxiety (df
= 368, t= -3.258, p < 0.01); showing that femaledtnts’ are more anxious about mathematics
than male. There was also a significant gendeerbfice in mathematics achievement (df =368,
t =5.151, p < 0 .01). Generally, the result of #tedy shows that male students are superior in
all variables treated in the study. Moreover, thesult of the study reveal that grade nine
students’ math anxiety level is at a moderate leVbé result of path analysis shows that prior
math achievement, sex, affective subscale and awoedsubscale were the most influential
causes for mathematics achievement. While affediviescales, cognitive subscales and
avoidance subscales were the causes of mathenaatiesty. Moreover, prior math achievement
had a stronger direct effect on mathematics actmmre than did any of the variables in the
study, while affective subscale had a strongeratlieffect on mathematics anxiety than did any
of the other two subscales.
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Chapter 1

Introduction

1.1. Back ground of The Study

Mathematics is one of the fundamental skills inckhpeople of modern societies needs
in sustaining their daily life. For instance, Neeartz(2000 cited in Sarah Boutwell
Johnson, 2003) feels that mathematics is critioalptople living in the Z1Century in
order for them to be successful. But, still theaidisat mathematics is a difficult subject
manifests among students of Ethiopia. It is obvithat more and more professionals and
specialists in technology will be required for oewuntry in the future. And hence
mathematics is truly the gateway to scientific éaxhnological fields. Students with low
mathematical ability may not be successful in thiedds. The Ethiopian Education and
Training Policy (TGE, 1994), indicates that studeot grades 9 and 10 are expected to
consider different areas (fields) in to account identifying their interest for further
education, specific training, and the world of woHowever, it is at this stage that
students heard of the blame of some subjectsr{ftance phobia of mathematics begins)

and inclination to other subjects overtly depicted.

More importantly, the current educational and tragnpolicy of Ethiopia depicts that
most of the students completing preparatory sclwaol join science and engineering
fields. So, students have to build confidence mirthbility to do mathematics from the
very beginning of their high school life, in suchnay that they become an adequate
talented individual for their country. Moreover, MQ2009, p. iv) put its objectives of
mathematics learning in the first cycle of the setay education (Grades 9 and 10) as
“mathematics learning at this cycle, should conitigbtowards educating students to be
ready to take part in constructing the future dgcieAt this level, everything has to be
done to develop personalities characterized by iensfic view of life, high moral
gualities and readiness to take part in sociavitiets. Each student should acquire a

solid, applicable and extendable mathematical kadge and develop the appropriate



mathematical skills either to pursue with his/herdg of preparatory school (Grades 11
and 12) mathematics or join the technical and vogat trainings after which he/she is
able to participate in activities of shaping a rewiety”. But there are many constraints
that hinder students’ mathematics ability at th&ge. One of the major problem in which

this study emphasize is mathematics anxiety.

In fact the NCTM (1989, cited in Joseph M. Fur&rBarbara T. Berman, 2005)
recognizes mathematics anxiety as a problem andpgesfically included the detection
of this phenomenon in its assessment practicesed¥er, the National Council for
Teachers of Mathematics (NCTM, 2000) standards ¢atla focus on the process, rather
than the product of mathematics so that studemtseaome better, persistent problem-
solvers in their everyday lives. The NCTM (200@gtss that students need to value
mathematics and be able to manipulate, see, anchuaivate mathematics (both orally

and in writing).

Adeleke (1998, as cited in Eshetie, 2001) suggtstt mathematical techniques are
constantly being developed to meet the changingimement of physics, chemistry,
biology, social and behavioral science, engineeging) computer science. In light of this
Stedisho (1961, cited in Eshetie, 2001) indicate# ho other subject forms a strong

binding force among various branches of sciencesatbematics.

Despite its importance, mathematics is a subjeciclwimany students experience
difficulty with it. Many students have a mistakempression about mathematics and
hence dislike mathematics. Many seem to fear ea#m inathematics (Neale, 1969, cited
in Eshetie, 2001).

Mathematics anxiety is a feeling of tension and ietyx that interfere with the
manipulation of mathematical problems in varieduaions in ordinary as well as
academic life (Richardson & Suinn, 1972). It casoabe explained as a sense of
discomfort observed while working on mathematicabbtems (Hadfield & Truijillo,

1999; Ma, 2003) and is associated with fear andasiness to specific math related



situations (D’Ailly & Bergering, 1992). Accordingot(Kogelman, S, Nigro, E., &
Warren, J., (1978) math anxiety is a conditioned that develops into a passive attitude,
which becomes a self-fulfilling insight that reinées one's beliefs about an inability to
perform mathematically and it is often the restdiltepeated negative experiences related

to mathematics.

Often students who are anxious, bored, and feadwards math or who do not

comprehend the importance of math in professiondl @ersonal life are the once that
likely avoid the study of mathematics. One notatd@sequences of math anxiousness
are the inability to do math, the decline in math&os achievement, the avoidance of
mathematics courses, the limitation in selectingege majors and future careers and the

negative feelings of guilt and shame, (Betz, 1%¥&;hardson & Suinn, 1972).

The consequence of avoiding mathematics in turnskasus implications (Sells, 1972;
Tobias, 1980; Hembree, 1990, cited in M.Marie, 2069r example, Hembree (1990, as
cited in Sarah Boutwell Johnson, 2003) suggestsvthan students avoid the study of
mathematics, it erodes the country’s resources baszience and technology. It is
thought that the avoidance of mathematics espgcigiplies to females. Having math
anxiety may not of course, mean a person cannagratahd nor do certain mathematical
tasks, but it is to mean that it can inhibit thdigbto learn or successfully demonstrate

that learning.

According to (K. Yenilmez, N. Girginer & Aozlem Uru2007, para. 6) the symptoms of

math anxiety are;

o Panic. Students have a feeling of helplessness. Thdytlieé a brick wall has

come down and they will never do better and hasehred their limit in math.

o Paranoia: Students have a feeling that everyone knows tissver except them.

They feel that they have been faking math for yaaseveryone knows it.



o Passive They have an attitude that either they have @&amanhd or they don't.
There is nothing they can do to become better ithmEhey sit back and don't

take action.

o0 Lack of confidence They don't trust their intuition. They rely on merizing
rules instead of understanding the concepts (Le nMdo2003, cited in K.

Yenilmez et al 2007, para.6).

Generally, students who have encountered math ignikave the perception that their
difficulties are unique that no other person uniderds them or has similar problems. K.
Yenilmez et al., (2007) suggests that math anxieta common problem, and many
students learn math anxiety even at home, befaréirgl school and one way to better
understand math anxiety and its effects is to b@astories of others, how they became
anxious, and what they have done about it. Intnthis, (Shields, 2006; Alci, 2001; He,
2007, cited in Erden & Akgul, 2008) argues thahaltgh math anxiety is not hereditary,
the confidence of parents on their own mathemasikils and their attitudes affects the
feelings of children towards math. Besides parevitsys of the teachers and peers are
also influential in the increase or decrease adlestts’ confidence in their mathematical

skills.

This study is concerned with the investigation le# telationship between mathematics
anxiety and mathematics achievement as well asrdfegtionship between gender

difference and mathematics anxiety with speciffer@nce to grade nine (9) students.
1.2. Statement of the Problem

Most of the time, anxiety is observed to be a b&ltawhich appears in particular

stimulating conditions instead of being a geneedltdre that is measurable by tests.
However, after accepting that anxiety was a charetic of human and that personality
was a different dimension, a requirement has appdarevaluate this feature. And hence
math anxiety is measured in two ways (see sec 3tbjlents who view mathematics as a

difficult and boring subject tend to avoid matheicgatwhenever or wherever possible



(Daane and Tina, 1986). This avoidance intern hasegative effect on students’
academic achievement, because the knowledge ofematits is used to understand not
only mathematics but also other subjects such gsiggrand chemistry. That is why
mathematics anxiety is regarded as a problem. Mereanath anxiety may influence
students’ everyday life, academic careers, and eoatribute to stress, which is well

known to cause many other problems.
1.3. Objectives of the Study

The purpose of this survey study was to identigyéixtent of mathematics anxiety and its
relation to mathematics achievement in East Sho@issecondary schools of grade nine

students. Hence, this study was designed to adtiredsllowing objectives:
1. To assess students level of mathematics anxidgheiselected zone.

2. To investigate the relationship between mathematicaety and mathematics

achievement.

3. To investigate the relationship between genderedifice and mathematics

achievement.

4. To investigate the relationship between mathematcsiety and gender

difference.

5. To investigate the direct and indirect effect othregredictor variable on the

criterion variable
1.4. Research Question
Based on the objectives stated above, the follomgsgarch questions were addressed.
1. What is the mathematics anxiety level of grade staeents of the study area?

2. Does there exist a statistically significant relathip between mathematics

anxiety and mathematics achievement?



3. Does there exist a statistically significant relaship between the subscales of

math anxiety rating scale and math achievement?

4. Is there a significant difference between male fandale students in mathematics

anxiety?

5. Does there exist a significant difference betweealenand female students in

mathematics achievement?

6. What is the direct and indirect effect of each poted variable on the criterion

variable?
1.5. Significance of the Study

Findings in investigating the mathematics anxietyel of students might help to take
appropriate action to moderate (reduce) the anxietel. Moderating mathematics
anxiety might in turn improve mathematics perfore@and achievement as the scholars
agree with it. For instance, the studies condudtedHembree (1990, cited in Sarah
Boutwell Johnson, 2003), David Sheffield & Thomasnid (2006), Tahira Khatoon
(2010), Xinbing Luo, et al. (2009) shows that mattxiety may directly influence math
performance. And hence reducing math anxiety ieresd in preparing the future

workforce of our country, who has high literacy amnpetency in mathematics.

The finding might also help to initiate counselintgrvention to reduce students’ level of
math anxiety. That is by better understanding tlhnanxiety of students; counselors
might better assist frustrated students. It aldpsheducators, policy makers, curriculum
designers to focus not only on the cognitive effdxit also on non-cognitive factors such

as self-efficacy, anxiety, value perception etchimteaching and learning process.

According to (Smart, 2000, cited in Eugene Geif)9), math anxiety does not come
from the mathematics itself, but rather from theywath is presented in school. Thus,
the study schools can use the findings of thisystadyain an understanding of the level
of math anxiety of their students, and hence appdyh anxiety coping strategies with



their students. Students might also make morenmédrdecisions about the math anxiety
they experience. And hence, the findings may eragrisstudents to learn mathematics
more freely and confidently. The finding might alselp future researchers to understand
students’ level of mathematics anxiety and itsti@hship to mathematics achievement as

well as gender difference.
1.6. Scope of the Study

The study was limited to only one zone of Oromigiog. i.e. The respondents of this
study were grade nine (9) students of East Shoa poly. Among students of grade

nine (9), in the selected schools, appropriate $gampre chosen.

This study was limited only on identifying the aetyi level of students and its
relationship to mathematics achievement and gedliference. However, treating all the
possible variables that influence gender differetive causes of math anxiety and ways

to reduce math anxiety are beyond the scope obthidy.
1.7. Limitations of the study

This study is not without some limitations. Oneaptial limitation is that the study is
based on self-reported data. It is hard to detexraihether the students have answered
the questions seriously according to their ownifigelBecause, due to social desirability
students may respond not on the basis of what riegly feel, but on the basis of what
they think are socially acceptable. Therefore, rdmilt obtained from the questionnaire

may not reflect their actual level of mathematingiaty clearly and significantly.

The generalization of this study results is limit&kcause, the sample contains only
ninth grade students, so the result of this study fne representative of grade nine
students only rather than other segments of higlocdcstudents. Moreover, this study
was restricted only to students of East Shoa z®herefore, the extent to which the
findings apply to other schools of Oromia regionagedl as in Ethiopian schools remains
to be seen.



1.8. Operational Definition

Mathematics: is the study of the measurement, relationshigspoperties of quantities
and sets, using numbers and symbols. Arithmetgelah, geometry, and calculus are
branches of mathematics. Devlin (2000, cited in lsltié, 2009) defines mathematics as
a science of patterns and the relationships betpatarns.

Avoidance of mathematicsit is the tendency for anxiety to cause individua seek
escape from dealing with mathematical situatioss included not taking math classes,

evading calculation and numbers.

Mathematics Anxiety. Mathematics anxiety is a feeling of tension amdiety that
interfere with the “manipulation of mathematicaloplems” in varied situations in
ordinary as well as academic life (Richardson &B&uil972). In this study mathematics

anxiety is taken to be the score on the math anxating scale that shows high anxiety.

Mathematics achievement it is the level of attainment in any or all mathatics skills,
usually estimated by performance on a test. In shisly it is taken to be the score of

students in the math achievement test develope¢keosesearcher.

Gender difference refers to the difference between boys and gmrltheir mathematics

achievement and math anxiety scores.

Prior math achievement refers to students’ previous level of attainmeoit
mathematical skills. In this study it is taken ® the average scores of students on three
different measurements, namely: the first semesiier exam, the first semester final

exam and students’ score of mathematics in theirstny examination.



Chapter 2

Review of Related Literature

2.1. Introduction

The purpose of this survey study was to identigyélxtent of mathematics anxiety and its
relationship to mathematics achievement in Easa3emior secondary schools of grade
nine (9) students. In this section a great deal bheen made to assess the work of

different scholars on mathematics anxiety andeitgtionship to achievement and gender.

The term math anxiety itself emerged in the ea@y(Qs. The origin of the term is
unknown, but one of the first researchers to ingast this dynamic was Shelia Tobias.
The story that sparked Tobias’ attention, a reseafactivist, was an informal survey
conducted by Lucy Sells at the University of Califia at Berkeley in 1972. Sells, a
sociologist, surveyed incoming freshman concertiirgly mathematics backgrounds. She
found that 57 percent of incoming males had corepldour years of math before
enrolling in college; however, only 8 percent oé ttemales had the same experience.
Tobias concluded: Without four years of high schowlth, students at Berkeley were
ineligible for the calculus sequence, unlikely tttempt chemistry or physics, and
inadequately prepared for intermediate statistiosl @conomics. (Sarah Boutwell
Johnson, 2003).

This informal study became the impetus for redezncto begin looking at the cultural
and social implications of math achievement in styc{Sarah Boutwell Johnson, 2003).
The word anxiety comes from the Latin word anximganing a condition of worry and
distress (Catherine Erin Johnson, 2006).

Generally, the review of literature attempts tou@on the following things:
* The meaning of anxiety,
* The meaning of mathematics anxiety,

» Factors that contribute to math anxiety



* Measure of mathematics anxiety,

* The relationship between mathematics anxiety andeye

* The relationship between mathematics anxiety antienaatics achievement,
* Math anxiety and working memory,

» Mathematics Anxiety and Attitude,

« Math anxiety and teaching.
2.2. Anxiety

The dictionary definition of anxiety is that, it iee quantity of state of being anxious,
uneasiness, and concern. It is a condition ofestaccompanied by discomfort. It is a
worried desire for a thing to do something. Whensag anxious we mean trouble in
mind about some uncertain events; concerned, beidgturbing suspense, distressing,

worrying, fraught, with trouble.

Anxiety in general is used in response to a peeckihreat to an individual. The threat
may be real or imagined and for those who are entblavoid the threat, feelings of
distress, confusion and fear are experienced (Batf84, cited in cited in Lynette Joan
Thijsse, 2002).

Anxiety can be described as a combination of facgrch as physical, cognitive and
psycho-behavioral components. Physical aspectsiiéty are biological, consisting of
hormonal, chemical and muscular changes in the bdugh results in a disability to
think. Anxiety is something that is experienced by eveey@t some stage and is a
normal experience. The level and reasoning foo ibé prevalent determines whether or
not it is a normal or abnormal reaction. Anxietycansidered to be a normal reaction to
stress. It may help a person to deal with a diffisituation by prompting one to cope
with it. When anxiety becomes excessive, it maldaber the classification of anxiety
disorder. Anxiety is a generalized mood conditidratt can often occur without
identifiable triggering stimuli (Mitchell 1987, eitl in Lynette Joan Thijsse, 2002).

10



Anxiety and fear are different mechanisms. Oneitsm suggests that the difference
between fear and anxiety is that fear is a readtoa specific danger while anxiety is
unspecific, “vague,” “objectless” (May, 1977, cited M.Marie, 2009). Thus anxiety is

the basic, underlying reaction-the generic terng #ar is the expression of the same
capacity in its specific, objective form. The ungigrg assumption is that anxiety is most
commonly used in an empirical sense to describeoraptex reaction or response
(Spielberger, 1966, cited in M.Marie, 2009). Adolitally, fear is related to the specific
behaviors of escape and avoidance, whereas angie®yated to situations perceived as
uncontrollable or unavoidable (M.Marie, 2009). leaample, Eysenck (1992) as cited in
M.Marie (2009) defines anxiety as an unpleasanttiemaand aversive state and the

primary function of anxiety is to facilitate andtdet threats in our environments.

According to Yerkes-Dodson law, an optimal level aousal is necessary to best
complete a task such as an exam, performance ngpetdive event. However, when the
anxiety or level of arousal exceeds that optimume, result is a decline in performance.
Thus in this study we mean anxiety that exceedgmopt condition that leads to a
decline in performance. Théerkes—Dodson lawis an empirical relationship between
arousals and performance (see sec 2.9). The |aatelcthat performance increases with
physiological or mental arousal, but only up to sopvoint. When levels of arousal
become too high, performance decreases. Geneaabyety can be a general feeling of

worry, a sudden attack of panicky feelings, ora f& a certain situation or object.
2.3. Mathematics Anxiety

Mathematics anxiety is a cognitively passive m@odduced by mathematics. To be
specific, mathematics anxiety refers to such urthgahood responses which occur when
students come upon mathematics problems and mathiezaselves as being panicky and
losing one’s head, depressed and helpless, nerfearful and so onLearners who are

anxious when confronting mathematics problems arewk to experience rapid pulse,
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nervous stomach, heart palpitations, tension hémdaaupset feelings, and sweaty palms
(Adams, 2001; Cemen, 1987, cited@duan Wei,2010)

Students may be afraid of mathematics because lothal formulas they need to

remember, because most problems are differentecause they have not developed the
necessary critical thinking and analytical skillecassary for success. Eventually,
students may begin to experience great fear raggrdiathematics. This situation is

commonly referred to as mathematics anxiety (JeH2®01, cited in Armando Isaac

Perez, 2005).

Cemen (1987, cited ibeung Wai Ping, 2005 ) defined mathematics anxasta state of
discomfort which occurred in response to situatiowelving mathematical tasks which
were perceived as threatening to self-esteem. Btsidxperience a feeling of self-threat
in mathematics learning, resulting in the lossntéiiest in mathematics and the loss of
confidence in mathematics learning. In line to Wrfield & Meece (1988) defined six
possible dimensions of anxious or negative reasttormathematics for their assessment
of math anxiety: dislike, lack of confidence, disdort, worry, fear, dread and
confusion/frustration. Arem (1992, cited in Leungiing, 2005) believed that it was
not only emotion but also physical reaction thatdmee negative to mathematical thought
processes and problem solving. However, Kitchd®®%, cited in Leung Wai Ping,
2005) had simply used the word “uneasy” to descthme feeling that “accompanied

thoughts or fears” which keep people from doingrthest in working with mathematics.

Math anxiety is a phenomenon that is often conedlewhen examining students’
problems in mathematics. Research confirms thasspre of timed tests and risk of
public embarrassment has long been recognized @xeso of unproductive tension
among many students. Ashcraft (2002) suggestshigaty anxious math students will
avoid situations in which they have to perform reatltical equations. Unfortunately,
math avoidance results in less competency, exp@wenath practice, leaving students

more anxious and mathematically unprepared to aehie
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Some scholars argue that anxiety is a learnedvlzetend therefore can be unlearned. For

instance, Dorette Long & Sylvia Thom@002) suggested that if you wish to stop feeling

anxious, the choice is up to you, you can choodeaim behaviors that are more useful to

achieve success in math. To achieve success,dfeete/o distinct areas in which you will

begin your work.First, you must study math by using procedures that baea proven to

be effective in learning mathematics and takingsteSecond you must learn to physically

and mentally relax, to manage your anxious feelsmghat you can think rationally and

positively. The special characteristics of math anxiety cauldseribed as ‘the feelings of

uncertainty and helplessness in the face of tiijkay 1977, cited iLynette Joan Thijsse,

2002). The following are factors contributing to tmanxiety by (Steve Chinr2004,
p.99) and (Dossel 1993, cited in Lynette Joan $hijj2002, p. 20):

o

o

o

A poor understanding of math.

The abstract nature of math.

Inappropriate instruction (instruction that does differentiate for the range of
learners in a group).

Badly designed work tasks, for example, contenbhdythe learner’s capabilities
or messy, overcrowded worksheets.
A curriculum that does not take account of the eaoblearners at whom it is
targeted.

Personality factors (the belief that success cabeadatttributed to effort)

Pressure of perceived authority figures (pareetg;tiers).

Time pressure (to answer quickly and verbally).
Effect of public failure (asking to perform in froaf a class).

Right — wrong dichotomy (the teacher’s attentibaldd be directed towards

effort rather than achievement).
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Another source of mathematics anxiety that has lodemtified is word problems. Word
problems are at the heart of math anxiety. Leameesl higher levels of reasoning and if
not taught strategies to solve these problemsnéesrmay grow up avoiding math and
science (Tobias 1978, citedlignette Joan Thijsse, 2002).

Generally, some students seem to have a love fthemmtics, whereas other students
may not even know how mathematics can play a rolbeir lives. Mathematics anxiety

can be described as more a dislike towards thesuthjan a lack of mathematical ability
(Vinson, Haynes, & Gresham, 1997, cited in Armals#@ac Perez, 2005).

2.4. Factors that Contribute to Math Anxiety

According to Trujillo and Hadfield (1999, cited raura Hillerbrand lossi, 2009), factors
that contribute to math anxiety were categorizetb ithree areasenvironmental,

intellectual, and personality factors. They defined these factors as followse Th
environmental factor included experiences in tlessioom and at home; the intellectual
factor included student self-efficacy, attitudeddearning styles in which the students’
styles did not match the teachers’ styles; ang#rsonality factor included such traits as
introversion and conscientiousness. The followirgagraphs summarize the work of

different scholars regarding causes of math anxiety

Environmental factors: To learn more about the factors that contribatenath anxiety,

Harper and Daane (1998, cited in Laura Hillerbriossi, 2009) studied the math anxiety
of 53 education major students’ before and afteyticompleted an undergraduate
elementary mathematics methods course. They fouretliaction in the level of math

anxiety scores at the end of the methods course. fectors contributed to the onset of
math anxiety: (a) an emphasis on “right” methodd answers, (b) word problems, (c)
fear of making mistakes, (d) timed tests, and @)fidence levels. For 75% of the
elementary majors in the study, word problems wegported as the factor that
contributed to the onset of math anxiety. They dahed that math anxiety often began

in elementary school, possibly created by classrteaohers who exhibited math anxiety
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themselves and who developed rigid and structutagsmoom instructional practices

which in turn caused anxiety in the students.

Intellectual factors: Bursal and Paznokas (2006, cited in Laura Hiti@nid lossi, 2009)
utilized a math anxiety rating scale, in this cdse Revised Mathematics Anxiety
Survey, to classify 65 pre service elementary etilicatudents into low, moderate, and
high math anxiety groups in order to compare thdestts’ scores on a teaching efficacy
belief instrument. Accordingly, they found that slean the low math anxiety group were
more confident about teaching mathematics thanethegh higher levels of math
anxiety; a negative correlation (r = -0.638) wasno between preservice teachers’ math
anxiety and their math teaching efficacy score$ witly 48% of the highly math anxious
group responding that they could teach math effelti

Personality factors: In his study, Bessant (1995, cited in Laura Hitand lossi, 2009)
examined into the interrelatedness of math anxti attitudes toward mathematics,
learning preferences, study motives, and stratefiastor analysis of MARS confirmed
six factors of math anxiety: (a) general evaluatemxiety, (b) everyday numerical
anxiety, (c) passive observation anxiety, (d) panfance anxiety, (e) mathematics test
anxiety, and (f) problem solving anxiety. The facemalysis of the attitudinal scale
revealed five attitudinal factors and five factoedated to learning and instructional
preference. He described how the six dimensionh®fMARS correlated with the 10
attitudinal and learning preference factors whiateolling for level of math anxiety by
grouping participants into low, medium, and hightlmanxiety groups based on MARS
scores. Accordingly, he found that there was aatieg linear relationship between
mathematics enjoyment and general evaluation anxiedr all Bessant concluded,
inquiries into learning orientations could form anportant theoretical line between

cognitive and affective explanation of mathematinsziety.

Overall, studies indicates a plethora of factoed ttontributed to math anxiety including

an emphasis on being correct (i.e., right/wrong hoetanswers, fear of making
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mistakes), math topics (i.e., word problems, specthath content), mathematics
classroom and instruction (i.e., specific episddasath classes, instructor pedagogy and
attitude, communication and language barriers, (het understanding the instructor),
insensitive and uncaring attitudes of instructaygality of instruction, evaluation of
instruction, instructor dislike for level of claggender bias, age discrimination, teachers
interfering with the learning process, timed testsyl aspects not directly related to the
math classroom (i.e., confidence levels, familyuahces). Several negative experiences
in the mathematics classroom and minimal positiyepsrt at home along with severe
mathematics test anxiety also were reported tai@mite math anxiety. The students
attributed negative affective factors such as dpxiéear, and panic to their poor

performance in math classes, Laura Hillerbrandi I@€99).
2.5. Measure of Mathematics Anxiety

According to William J. Truttschel (2002, p.2), inanxiety is measured in two ways.
Thefirst is by a self-examination and evaluation of anxighen presented with various
types of mathematical situations, possibly with lie¢p of a pre-fabricated anxiety scale.
A degree of anxiety is determined and usually faligler categories such as “very
anxious”, “moderately anxious”, and so on. Bezondmethod of measuring anxiety is
by a second party, who is usually someone whoaisdd to see physiological signs of
anxiety and the actions associated with them. Ratridis and psychologists are an ideal

outside opinion to diagnose such a problem.

Although Tobias (1980, cited in Leungai ping, 2005, p.12) claimed that “anxiety is
never easy to measure”, several scales and insttsrhave been constructed to measure
mathematics anxiety. (Dreger and Aiken 1957, citetleungwai ping, 2005) provided
an early instrument called Numerical Anxiety Sctidat consisted of three items only.
However, little or no research reported the validit reliability of it. Later on, some
other instruments measuring mathematics anxietyblega issued. After a meta-analysis

of studies about the relationship between anxietyatds mathematics and achievement
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in mathematics was conducted in 1999, Ma had cdeduhat the Mathematics Anxiety
Rating Scale (MARS), designed by Suinn (1972, citedLeung wai ping, 2005),

appeared to be the most popular one among thesoffiee MARS is a 98-item, 5-point
Likert-format questionnaire for assessing mathersatinxiety in a wide variety of

specific and ordinary life situations.

The framework of the instrument is to measure sitgl@nxious reactions when they do
mathematics in ordinary life and in academic siars. It was constructed to provide a
unidimensional measure of anxiety associated vghmanipulation of numbers and the
use of mathematical concepts. Thus, the 98 itemshef questionnaire consist of
descriptions of real-world and academituations that may arouse mathematics anxiety.
Participants may choose from 1 (none at all) tovéiy( much) to indicate the level of
anxiety of each item. The greater number repredbmsthigher level of anxiety and the
average scores of all the items indicate the magtiemnanxiety level. Moreover, it is
developed for the measuring use of college stutdantsety level. More over several
studies have provided evidences in supporting @ediy and reliability, for instance
(Dew et al., 1983; Richardson & Suinn, 1972; Ridsan & Woolfolk, 1980, as cited in
Leungwai ping, 2005). However, in this present studyba ifem, 5-point likert scale
which is adapted from (Eshetie, 2001 & Leuwgi ping, 2005) was used to assess

students’ level of math anxiety.
2.6. Mathematics Anxiety and Attitude

Mathematics anxiety is generally felt to be didstifrom attitude towards mathematics,

for instance, Jon Warwick (2008) argues that atétilseems to be inadequate in
describing the variety and intensity of feelingattitudents are reported to experience in
the classroom while Anxiety is an emotional statendividuals in which people feel

uneasy, apprehensive, or fearful.
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Math anxiety is a feeling of intense frustrationhelplessness about one's ability to do
mathematics. Math anxiety has been defined asnfgelof tension and anxiety that
interfere with the manipulation of numbers andgbkving of mathematical problems in a

wide variety of ordinary life and academic situasdRichardson & Suinn, 1972).

Math anxiety can cause one to forget and lose ce#fsonfidence. Students experience
extreme discomfort and feelings of anxiety whemkhig or doing mathematics and the
term commonly used to describe this condition ish@matics anxiety. It can occur in all
levels of education from primary school to highdueation and, once established, can
persist for life, interfering with everyday actiei$ involving numeric and further learning
of mathematics. Math anxiety usually comes fromatieg experiences in working with
teachers, tutors, classmates, parents. Other tiheesnxiety comes from stress or a
personal problem that was going on at the same $ifhe was learning a particular
concept. In this case, s/he associates math withtevbr was going on at that time
(Tobias 1993, cited in Leung Wai Ping, 2005).

Mathematical anxiety is developed as a result stualent’s prior negative experience
when learning math in the classroom or at home gRars 2006, cited in Jon Warwick.J,
2008). More generally, it has been suggested thgt reegative life experience that
involves some contact with numbers can be a scfréaeture anxiety (Curtain-Phillips,
2004, cited in Jon Warwick.J., 2008).

K. Yenilmez, et al. (2007) suggests that math dgxie a common problem; many
students learn math anxiety even at home, befarérgj school. In line to this, (Shields,
2006; Alc, 2001; He, 2007, cited in Erden & Akg@D08) argues that although math
anxiety is not hereditary, the confidence of pasenmt their own mathematical skills and
their attitudes affects the feelings of childremvaods math. In addition to this view,
views of the teachers and peers are also influantthe increase or decrease of students’

confidence in their mathematical skills.
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2.7. Mathematics Anxiety and Working Memory

Working memory is the part of the brain where wddhimformation to work upon,
organize and shape it before storing in long-teremary for further use (Johnstone,
1991, cited in Seyed Hasan Alamolhoda, 2005) amésta limited capacity and argues
that individuals differ in their working memory sg&a In line to this, (Cowan, 2005, cited
in Seyed Hasan Alamolhoda, 2005) suggests thatoameyload on working memory
leaves students with no space forethought and ptunaleorganization and so faulty

learning takes place.

Studies have shown that there is a relationshipvdzt math anxiety and working
memory. Math anxiety exerts this effect by makindifficult to hold new information in
mind while simultaneously manipulating it. Psychgp#ts regard this capacity, known as
working memory, as crucial for dealing with numbéBower, 2001, cited irSarah
Boutwell Johnson, 2003, p.20).

Applied to mathematics anxiety, working memoryrigical for both the retrieval of facts

from long-term memory and the execution of mathé&ahprocedures such as counting
and carrying. Consequently, a major factor undedyperformance deficits may be
decreased working memory capacity. Higher levelsath anxiety are associated with
lower working memory spans (Ashcraft and Kirk, 200ided in Derek Richard Hopko,

2000).

The first study to address math anxiety and thestyithg cognitive processes involved
in doing math was conducted by Ashcraft and Kirld goublished in 2001(Sarah
Boutwell Johnson, 2003). Bower (2001) cited Sarah Boutwell Johnson’s study
suggests that, “the first solid evidence that natkious people have is working-memory
problems” (p.20). According to Ashcraft & Kirk, thbeory predicted “that performance
deficit due to generalized anxiety will be promihém exactly those tasks that tap the

limited capacity of working memory” (cited in Sar&outwell Johnson, 2003, p.20).
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According to this theory, anxiety and worry integewith the thinking process and
compete for the fixed resources (capacity) of wagkimemory. This interference of
efficient thinking might results in decreased parfance related to speed as well as
accuracy. In short there exists an extreme confudt@r instance (Ashcraft & Kirk,
2001) argues that intrusive thoughts and worriesualbompleting math problems may
interfere with working memory, and demonstratedt thegh mathematics anxiety is
associated with smaller working memory capacityl emnsequently poor performance in

mathematics.

In complex problems, working memory may be impadrtenm storing information and
keeping track of the calculation (Hitch, 1978, dita Ashcraft & Kirk, 2001). Thus, the
worries and thoughts about completing a math probheay decrease the chances of
completing the calculation correctly. In fact, tmst important finding of Ashcraft &
Kirk's study was, “working memory is negatively celated with math anxiety”
(Ashcraft & Kirk, 2001, cited in Sarah Boutwell Jiton, 2003, p.21). Accordingly, as
anxiety increases, working memory decreases. Amgejethis leads students with bad

experiences of math and test scores.
2.8. Gender Difference in Mathematics Anxiety and Mthematics Achievement

Throughout history, mathematics has usually beenght of as a male dominated and
male oriented subject (Kogelman & Warren, 197&cih Armando Isaac Perez, 2005).
However, this view may negatively affect females aheir possible mathematical
success. This perception continues today and cbeldised to explain why females
usually report a higher level of mathematics anxibtan males (Betz, 1978; Buxton,
1981; Hembree, 1990; Llabre & Suarez, 1985; Ruli®98, cited in Armando Isaac
Perez, 2005). However, some researchers have fthag there is no significant

difference between male and female students madletsrievel. For instance, the studies
conducted by Resnick, Viehe & Segal 1982 and Radwr & Suinn 1972, cited in
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Leung Wai Ping (2005), as well as the study coretiidty Leung Wai Ping (2005)
indicates insignificant difference between male ferdale students math anxiety level.

Although there have been a significant increaséha enroliment of women in law,

medicine and business schools, women’s are stdeuepresented in physical science
and engineering programs and in all male dominatschtional educational program
(Eccles,1987, cited in Eshetie, 2001).

Gender has been a topic of discussion and resealated to math anxiety for many
years. A number of studies have found gender tbdbe a significant and insignificant
variable to consider. The most generally accepwibfbis that gender is a predictor of
math anxiety (Reily, 1992, cited in Sarah Boutwlelhnson, 2003).

Some researchers believe that the differencesveideof math anxiety between genders
may actually be due to cultural expectations rathan any real differences in ability.
For instance, (Fennema and Sherman1977, citedrah outwell Johnson, 2003) stated
that, “Many females have as much mathematical pieleas do many males. The

generalized belief that females cannot do well e¥adtics is not supported” (p.23).

Gender dynamics are prevalent at different integssih the maturation process. “Similar
to Tocci and Engelhard’s (1990) results Hyde et (4P90) revealed that males
stereotyped math as masculine more than femaleardidthat the peak in this gender
difference occurred in high school years” (Abranasbyi1997, cited in Sarah Boutwell
Johnson, 2003, p.23).

The Study of Mathematically Precocious Youth idiedi students at age thirteen that
were distinguished in their mathematical abiliti€ke data on 40,000 students confirmed
the hypothesis that gender was a significant vieiaélated to mathematical reasoning
and ability (Benbow, et al., 2000, cited in SaratuBvell Johnson, 2003). In line with

this (Heyneman1980, cited in Eshetie, 2001) befiebat an individual's sex is one of
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the major factor associated with academic perfoomaand a powerful predictor of
achievement differences. Studies of mathematicktyalaind achievement (e.g. Carr &
Jessup, 1997; Leder, 1986; Morkos & Koff, 1978k&, 1985, cited in Eshetie, 2001)

have consistently found that sex difference favgprmale.

Claudia Zaslavsky (1994) contested that the bdlieft females have an inborn,
unalterable inferiority when it comes to doing maamong the myths that induce them
to avoid mathematics. According to Claudia Zaslgyslke following are beliefs that still
pervade the society (p.59):

* Math is for boys.

* Males have more spatial ability than females, drat thakes them superior in

mathematics.
* Asians are superior to all other groups in thptitade for mathematics.

* Whites are superior to blacks in intelligence.

Many researchers show that boys tend to be morideoi than girls in academic areas
related to mathematics, science and technology kgtond Betz, 1989, Pajaras &
Miller, 1994; Yalew, 1997, cited in Mustofa abde2®08). In line to this, studies shows
that, women’s continued under representation in ridatively higher paying, higher
status, scientific and technical fields has beertiglly explained by their lack of
preparation relative to men in mathematics (Gold&aHewit, 1976, Hackett & Betz,
1989, cited in Mustofa Abdela, 2008).

Low mathematical self-efficacy and inadequate hsghool math preparation present
more often in females than in male. Many reseascheund that “the field of
mathematics, science and technology are typicadlwed by students as being with in a
male domain” (Fenna & Sherman, 1978; Asefa & Carfily 2002, cited in Mustofa
Abdela 2008, p.15). In further support of genddfedence in mathematics , Lamba (
1997, ,cited in Eshetie, 2001) suggests that gemtiéerence in many areas of
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participation in school are diminishing, but thggdavoring males in mathematics study

in senior secondary school persists.

Researchers also revealed that female studengs digkificantly fewer mathematics
related courses than male students do in collagefamner women than men elect to
major in mathematics related courses (Tamir, 198&fa & Carkiyogy, 2002, citede in
Mustofa Abdela, 2008).

In Ethiopian context, a study conducted by Esh@&i@01) in Bale zone high school
students shows that female students experience maite anxiety than do male students.
And also he found that male students were supgariorathematics achievement as well.
In line to this a longitudinal study (grade 8 thgbul1) conducted by Seleshi (1995, cited
in Eshetie, 2001has founda significant gender difference in mathematics exdment

in favor of boys in all grade levels.

2.9. Mathematics Anxiety and Achievement

Several studies have been undertaken to examinesldt@nship between math anxiety
and performance or achievement. In the followingageaphs reference will be made to
some of these findings.

Though,Brian F. Sherman and David P. Wither (2003) hav&etha question mark over
the assumption that mathematics anxiety is a catipeor achievement in mathematics
after conductinga longitudinal study over five years of the relasbip between
mathematics anxiety and mathematics achievemenst stadies have concluded that
there is a significant relationship between matkiety and performance. However, the
results are not fully consisterfeor instance, Hembree (1990, cited in Sarah Bdutwe
Johnson, 2003) investigated the relationship betweath anxiety and achievement
scores. This study determines that math anxietgleged to poor math performance on
math achievement tests and that math anxiety atelto negative attitudes concerning

math, i.e. Positive attitudes toward mathematioglisted to lower mathematics anxiety.
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However, a study conducted by Leung Wai Ping (2@d®)ws that mathematics anxiety
is not significantly related to mathematics perfance in his study. And his conclusion
is consistent with (Lupkowski & Schumacker 1991 deknick, Viehe & Segal 982,
cited in Leung Wai Ping, 2005, p. 44).

Individuals may affect performance on math problemat least two way<=irst, math
anxious may avoid math courses or subjects inctudimath. This may mean that math
anxious individuals do not gain competence or nmgsté math operations (David
Sheffield and Thomas Hunt, 2006gecond math anxiety may directly influence math
performance (Hembree, 1990, cited in David Sheff&lThomas Hunt, 2006 and Sarah
Boutwell Johnson, 2003). In line to this the mageent investigation by Tahira Khatoon
(2010) shows that there is a significant negatweetation (-0.48) between math anxiety
and math achievemer@®n the other hand, while there is no absolute emiedor proving
that poor performance causes mathematics anxieiggmbree 1990 & Lazarus 1974,
cited in Leung Wai Ping, 2005) concluded that atyxgeriously constrains performance
in mathematicsin line to this(Quilter & Harper 1988, as cited in Lynette Joanj33e,
2002) and Venkatesh Kumar, G., & Karimi, A, 2010ocaargues thaa high level of
anxiety is associated with a lower level of achmeeat. Thus, after having that math
anxiety is negatively correlated with mathematiesf@rmance, Xinbing Luo, et al.
(2009) concluded that mathematics anxiety usuadippens among low performing

students.

As it is indicated above, anxiety is not alwaylsaal thing; it has a positive relationship
with performance but the performance decline whenedy levelexceeds the optimum
level. Sarah Boutwell Johnson (2003) describedpr®ormance curve as a concept in
psychology thaillustrates the relationship between arousal (agxiand performance.
According to Sarah Boutwell Johnson, this relatiopsvas first observed in 1908 by
Robert M. Yerkes and John D. Dodson (p.37).
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The basic notion of the relationship between apxaeid performance is that performance
increased as anxiety increased to a certain pdlms manageable level of anxiety or
arousal served as a motivator for performance. ifitfportant thing the Yerkes-Dodson
law illustrated was when people’s arousal or anxiatreased beyond a manageable
level, their performance began to decline. Theesfatr is critical for optimum level
performance for people to be able to manage theireties or arousal levels (Guy K.
Hutt, 2007) (see figure 1).

‘ Ophmal Level
“The Zone™

Inceasing
alertness

Perbrmance A

Increasing
emotonal

‘./-"”' aronsal

>

LOW Level of Arousal or Stress HIGH

Figure 1: Yerkes-Dodson Law of Arousal (adoptedfr@uy K. Hutt 2007, p.48).

In the Ethiopian context, Eshetie Abate (2001) himwand that those students who had
high mathematics anxiety score performed poorlynathematics achievement test than
those who had less math anxiety. Generally, matkiegn appears to account for

variation in mathematics achievement.
2.10. Mathematics Anxiety and Teaching

Research indicates that teachers have a signifiogrdct on students’ learning. Many
issues in the classroom surrounding teaching dawctagtudents’ learning. The teacher’s

style is important for the classroom environmentb® conducive to learning. For

25



instance, Dossel (1993, cited in Lynette Joan %&jj2002) has suggested that the
atmosphere in the classroom, including perceivedmitg may lower anxiety and
improve math performance. Stuart (2000, cited indtte Joan Thijsse, 2002) stated that
students like to do what they are good at, aneé&b Jood about math, teachers need to
build up the self-confidence and refine the skifiguired to be successful at math.

In many cases positive feedback is important fon& beings. However, some research
finding shows that this phenomenon varies with $&t. instance, (Ward & Jungbluth,
1980, cited in Sarah Boutwell Johnson, 2003) disoed in their research that girls are

more responsive to positive feedback than boys.

Armando Isaac Perez (2005) argues that some studeatmathematics as a complicated
subject that serves no purpose in the “real worldhéy just do not seem to understand
the subject. This may be because some previoubdesatturned them off” or because
mathematics may appear to them as just a seriesnolbers. According t(Barnes, 1984,
cited inLynette Joan Thijsse, 2002) Math anxiety has bedatad to teachers and the
classroom setting. Math anxious children often stsgns of nervousness when the

teacher comes near, freezing and stopping workwereng it up to hide it.

The teaching style in a mathematics classroom & ainthe causes of mathematics
anxiety (Greenwood 1984, Buxton 1991, Greenwood &déxson 1983, Hilton 1980,

Kitchens 1995 & Tobias 1978, cited lueung Wai Ping, 2005) listed a set of situations
related to the teaching methodologies which migduice mathematics anxiety. Such as
poor explanations, improper rate of presentingsdepeed needed in finding answers,
the emphasis on memorizing formulae, excessivérdyibnd practicing the emphasis on

procedures for producing answer instead of theldpugent of logical thought processes
and offering little opportunity for debate or dissions are regarded as harmful ways of

teaching.
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National Association for Developmental EducatiodDE, 2007, p.55) suggests that
students often learn more from teachers’ attitudas from their ability in the classroom.
If math instruction is to be effective, it must rstavith teachers portraying a positive,
confident attitude about the subject. Teachers ne@thange students’ mindsets that are
often negatively conditioned for years. These gsttgléearn to manage in their math
classes, but do not have confidence in their gbilihey must be taught to take control of
their learning and take necessary steps to alkewaith anxiety so that they do not pass it
on to future generations.

Research has shown that a teacher’'s own matheraatigsty could be a cause of anxiety
for learners. For instance, (Martinex, 1987, cited.ynette Joan Thijsse, 2002) states
that a teacher’'s own math anxiety is likely to t@$mitted to their students. In a study to
determine the underlying anxieties of teacher &ait was found that many had gaps in
their math knowledge or an awareness of imperféetlyned concepts which in turn, can
be transmitted to the learners they teach (Marfid®87, cited in Lynette Joan Thijsse,
2002).

Martinez (1987, cited in Lynette Joan Thijsse 20p24) provides the following
guidelines to teachers for creating an anxiety fn@¢h class:
o Match instruction to cognitive levels — by teachiag the learners’ level of
cognitive development, frustration and anxiety barprevented.
o Make numbers real by exploring and using examiptes everyday living.
o Mastery learning — by reducing the risks and cqueaces of failing. By
competing only with themselves, working at the widlials own pace.
0 Teaching through play. Math games and puzzles gtiearning.

o Early learning experiences that are creative amuassured reduce early anxiety
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Similarly, (Cruikshank and Sheffield, 1992, citedSarah Rossnan, 2006, p.2) argued
that if teachers fail to implement seven importaeiasures, then they cause their students
to learn math anxious behaviors. These measurkslgteachers who:

» Show that they like mathematics

» Make mathematics enjoyable and provide succeasfivities

» Show the use of mathematics in careers and evwglijda

» Adapt instruction to students’ interests

> Establish short-term and attainable goals
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Chapter 3

Methodology

The purpose of this study was to identify the ektehmathematics anxiety and its
relationship to mathematics achievement in EasaSemior secondary schools of grade
nine (9) students. The study area has been selbeislise; the researcher knows the
culture of the society. Many students hate mathiesyaand they even join the social
science stream in grade eleven (11) not to takee m@thematics classes in their future
academic life.

The intent of this section is to identify the resdadesign and to discuss design of the
study, the population, sampling procedure, the aldes under the study, the data
collection instruments and the data collection pchge.

3.1. Design of the Study

This study is a quantitative study which is a synstudy, because it is a useful
methodology for the study of attitudes and otheychslogical constructs such as
behaviors and beliefs (Schumacher & McMillan, 199Forndike, Cunningham,
Thorndike & Hagen, 1991, as cited in Rahmah B. Midglis 2005).A pathanalysis model
was used to investigate the relationship amongr priath achievement, gender, math
anxiety, cognitive subscale, affectisebscale, avoidance subscatelmath achievement.
According to Schumacker and Lomax (2004, cite8@mjamin R. Tickle, 2008), a path
analysis model is the logical extension of a midtigggression model where any number

of independent and dependent variables are usestdablish any number of equations.
3.2. Population of the Study

The population of this study was both male and femragular students who were
attending grade nine (9) in East Shoa zone seemonglary schools. In this zone, there
are a total of 20,812 students. Where, 11,189 ale and 9,623 are female students (the
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zonal education bureau, personal communicationcMér 2011). Among those students,
a sample was taken to represent the whole popalddoreover, In East Shoa zone there
are 13 weredas and 17 public senior secondary kclftiee zonal education bureau,
personal communication, February 11, 2011). Hehee dample was taken from 17

public senior secondary schools.
3.3. Participants of the study

For the first time questionnaire was distributedti® (205 male and 213 female) students,
however, 47 (21 male and 26 female) students weeeted from the study because of not
taking the achievement test. Due to her arrivanfranother zone, one female student was
rejected from the study because of unavailabilfther ministry examination in East Shoa
zone. Thus a total of 48 students were rejected3@@dstudents were involved in the study.
In the sample, the number of female students weatgr than that of male, this is because, in
two of the sample schools the number of femaleesttedwas greater than that of male
students. And more male students were absent ddataycollection period. For instance in
Modjo senior secondary and preparatory school thexe’43 female and 705 male students.

Demographic information of the participants of ftedy is given in table 1 below:

Table.1. Demographic information of participantsie# study

Gender N Total
Male 184 370
Female 186

3.4. Sampling Procedure

The sampling method used for this study was mtdiixs sampling. First of all, all the 13
weredas in the zone were listed and arranged m@rabetical order (see appendix B).
Then a random number of 1-13 was given for eacledarNext 5 weredas were selected
using random number generator in Microsoft Excehdmdly: Adama, Dugda, Bora,
Modjo city and Adea wereda. Then after, in theseed@s, all public secondary schools

were listed and one representative school wastedl@andomly. In this case only two
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weredas namely Adama and dugda weredas have mare ahe high school (see
appendix D & E). The other weredas namely: AdeaaBmd Modjo city have only one
public high school, thus these schools were takepgsely.

Hence, the actual study was conducted in fivep{f)lic secondary schools, namely:
Hawas malkasa senior secondary school, Ude seemondary school, Bora senior
secondary school, Oda bokota senior secondary r@pauatory school and Modjo senior
secondary and preparatory school. Again in thecssleschools, sections were selected
randomly. From Oda bokota senior secondary andapagmry school, section A and F
were selected. From Ude senior secondary schoripaeC and D were selected. From
Bora senior secondary school, section E and F wsetected. From Modjo senior
secondary and preparatory school, section E aneéré selected. From Hawas malkasa
senior secondary school, section B and D were t®eledll students in the section were
not included in the study; some of them are regeétemn the sample randomly, because
they were out of the sample size. The sample size wietermined by using table in
Louis Cohen, Lawrence Manion & Keith Morrison (20G¥%104) by 95% confidence
level. Accordingly, the sample size for this studgs 418 students. The following table
shows the number of participants of the study freach school, according to Louis
Cohen et al. (2007):

Table.2. the number of participants from each sthoo

Schools N n rejected
Hawas melkasa senior secondary school 449 82 10
Modjo senior secondary and preparatory school 1448 102 15

Oda bokota senior secondary and preparatory schoql 725 88 9

Bora senior secondary school 354 74 12
Ude senior secondary school 275 72 2
Total 3251 418 48
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In this study, students are expected to completie the MARS and MAT correctly. A
student who misses one of the instruments wasteejdoom the study. Since MAT was
administered one day after MARS have been admmedtel8 students were absent and

hence are rejected from the study.
3.5. The Pilot Study

The objective of pilot study was to assess and awvgthe contents of the instrument and
it was conducted first before the main study. Omlthsis of the pilot data the MARS as
well as the MAT was improveddassein Arsham (2003) suggests that a pilot sample
must be drawn from the population. And hence fas @tudy, the pilot study was
conducted in a randomly selected public senior sgaxy school of the study area. Note
that the pilot school was not included in the acttady. The selection of this pilot
school was done after the actual study schools baea identified. The remaining 8
weredas were listed in an alphabetical order arahdom number 1-8 was given for each
woreda (appendix C). Then one woreda was seleetedomly namely Boset woreda.
Since there is only one high school in this weredanely Boset senior secondary and
preparatory school, this school was selected petpoB this school there are a total of
1004 (533 male and 471 female) grade nine studemslistributed in 14 sections. One
section was randomly selected for pilot study.

3.6. Data collection instruments

Two main instruments were used for data collectibhese were: the Mathematic
Achievement Test (MAT) and Mathematics Anxiety RgtScale (MARS) (see appendix
F). However, to measure students’ prior math ad@ment, their average scores on three
different measurements were taken; namely the $ieshester final & mid exam and

mathematics scores on grade 8 ministry examination.

The standard of MOE for students of secondary alchbEthiopia was, excellent: 90-

100, very good: 80-89, satisfactory: 60-79, fal:59 and poor: < 50. For the purpose of
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this study, some rearrangement was made becausientt’ mathematics score on
ministry examination was considered and the rebearants to categorize students’
achievement into three categories namely: higheaehnj medium achiever and low
achiever. When using standard distribution of stislescore on ministry examination,
lower achievers fall below 39. Accordingly, excalievery good and satisfactory were
merged and serves as a high achiever (60-100)h©ather hand, medium achiever was

taken as 40-59 while low achiever was taken a®eeqs 39).
3.6.1. The Mathematic Achievement Test (MAT)

In this study, students’ scores on Mathematicsi&a@ment Test were served as the
basis for judging students’ math achievement. Tés$ was developed by the researcher
in order to assess the level of acquisition of mathtical concepts of the students. It
covers the main topics of mathematics taught irfitsksemester, i.e it is from chapter 1
to chapter 3. It consists of 30 multiple choice sjioms with 4 options A-D and it was
based on three cognitive levels that is knowledgelerstanding and application. To
identify the achievement domains being measured t@ndnsure that a fair and
representative question will appear on the test, risearcher developed a table of
specification The table of specification is developed basedheridea of test preparation
by Norman E. Gronlund (1977). He suggested thairbgfreparing the test, one have to
prepare a table of specification based on the ilegroutcome and topics in accordance
with their relative importance. Accordingly, thébka of specification for MAT is given

in (appendix A).

The test was scored manually by the researcheh Eawect answer holds one mark
while a wrong answer was scored zero. The levalchfevement of a student was taken
as students total test score. To insure conteidityalthe test was checked by advisors as
well as mathematics teachers of the study areaedider, the table of specification also
insures content validity. MAT was piloted on 49dstuts first before it was applied to the

main study. Using Kuder- Richardson formula KR-tB4& internal consistency reliability

33



of the test was found to be 0.57. The averagecditff index obtained was 0.41, which
shows the instrument was neither too difficult moo simple. Moreover, items with
difficulty index of less than 0.4 and items witlsclimination index of less than 0.2 were
revised and modified for the actual study, whitemis with negative discrimination index
were rejected and another questions were develapeédt was checked by mathematics
teachers there in the study area. Distractorsateahot plausible were also changed. But
items with difficulty index of greater than 0.4 amith discrimination index greater than

0.2 were retained for the actual study.
3.6.2. The Mathematics Anxiety Rating Scale (MARS)

As mentioned in the previous chapter, a 25- iterpoifit likert scale was used to assess
students’ level of math anxiety. The main criterfon selecting this scale was that the
statements fit the levels of the participants urtterstudy and are unambiguous as well
as understandable for students. The scale was eatlémm (Eshetie, 2001 and Leung
wai ping, 2005) where Eshetie selected most ofitdras from plake & payker (1982)
Wigdfield & Meece (1988) & Taylor(1997) and some tbe items were developed by
himself. The wording of the adopted item was chdntgefit issues of this study and
some of the items were changed and developed ngslearcher to fit the requirement of

this study.

Though MARS was adapted from Eshetie (2001) anchg&ai ping (2005), most of the
selected items were used in many other studies asiGarah Boutwell Johnson (2003),
Tahira Khatoon (2010), Armando Isaac perez (2088gan F. Sherman & David P.
Wither (2003) and other#nitially, anxiety scale was developed by Richargse.C, &
Suinn, R.M. (1972) for college students and maisgaechers use by modifying the items
as per their study (see sec 2.5). The number miitearies from study to study. Thus, the
MARS used in this study consistently measure theesthing as other studies. So the
scale was standardizethis provides construct validity evidence for tfeitem MARS

used in this study.
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Moreover, to reduce obtaining wrong data due tguage confusion, the researcher have
changed the English version of the MARS to Oronecsion of the MARS. However,
since there exists students who do not understaiath ®romo clearly, the English
version was held in reserv&here were 90 (25 male and 65 female) participamts
declared that they don’t understand the Afan Or@nd hence the English version of
MARS was provided to them. The translation of legg was made by language

translators (specialists) while its consistency alaecked by language teachers.

The participants’ rate from five possible alteiwas: strongly agree, agree, neutral,
disagree and strongly disagree. The following nutngalues were assigned to the
positively phrased questions: Strongly Agree = 5, Agree Neytral = 3, Disagree = 2

and Strongly Disagree = 1. And the following nuroexialues were assigned to
negatively phrased questions: Strongly Agree = 1, Agree Neéljtral = 3, Disagree = 4

and Strongly Disagree = 5. Scores range from 2B2t» and the sum total of all items
was used to determine whether or not the studexws math anxiety. The level of math
anxiety was interpreted as of the following catéggrhigh anxiety, moderate anxiety

and low anxiety.

Before its use to the actual study the MARS wiéastqul on 49 students. Since they left
many questions blank 4 students were rejected tlwmpilot analysis. To ensure the
reliability of this scale, the split-half technigaed the Cronbach alpha coefficient was

used. Both calculate a coefficient of reliabilibat can lie between 0 and 1.

Using Cronbach’s alpha, the degree of internal isterscy of MARS for this study, was
estimated to be 0.76, while using the split hathteque its reliability was found to be
0.78. However, 3 items that does not correlate weeyl with the overall scale are
rejected from the actual study and hence for theahstudy 22 items were used, which is
in agreement with Nachmias (1987,cited in Eshe®@)1), he suggested that the

investigator can select 20 to 25 items with thgdat inter item correlation. Based on the
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idea of Tahira Khatoon (2010), the anxiety levelsstudents are taken between the
following ranges: low level of mathematics anxi8®+55, moderate level 56-77 and high

level of mathematics anxiety 78-110.
3.7. Data Collection Procedure

The data collection for this study comprises of pt@ses: phase one was administering

the MARS while phase two was administering MAT.
3.7.1. Phase one: Administeringhe Mathematics Anxiety Rating Scale (MARS)

During both a pilot study and the actual dataemibn, before working on the scale
students were informed about the purpose of theysand their role as a participant. A
brief explanation was provided, participation iswdary and they were also informed of
their anonymity, since their name is coded, no ocae know their responses. Student
identification number is used to insure that theeatudents have participated in phase
one and two. And hence all information was kepfficemtial. Voluntary participation in
this sense means that, whether or not studentgipate in the study, it has no impact on
their academic life in their school and everybod@yé the right to withdraw from the
study at any time he/she wants to do so by anyreaStudents were also oriented of
how to fill the scale and illustrations were praadto themFurthermore, they were
instructed to read instructions carefully to ansakmquestions and give their authentic
response and to work on all items independeifitig MARS was administered at the end

of mathematics class.
3.7.2. Phase two: Administering the Mathematics Adevement Test (MAT)

During the phase one session, students were intbtheg there will be an examination

the next day. This is because to reduce absensiidénts during phase two session. By
coordinating with the school director, some teasltdrthe school and with students, the
MAT was administered in the opposite shift. Durthg test, students were sat in such a

way that it is manageable to control any cheatidgwever, in some schools due to
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shortage of classes in the school, the researchsrfovced to administer the MAT for
large amount of students in a class. To overconseptoblem, more assistant teachers
were selected for testing. And the researcher coates the situation in such a way that
students fill all required information such as theearch identification number and their
grade 8 schools. Research identification number used to maintain participants’

confidentiality, because it masks their identity
3.8. Variables under the Study

The items in the MARS were categorized into threemadins. Namely: cognitive
subscales, affective subscales and avoidance debs&&x and prior math achievement
were taken to be as exogenous variables while tegnsubscale, affective subscale,
avoidance subscale, math anxiety and math achieveneze taken to be as endogenous
variables. Exogenous variables in a path model figed) are those with no explicit
causes (no arrows going to them). Endogenous Vesiab turn are those which do have
incoming arrows. Endogenous variables include waeing causal variables and
dependents; in this case math anxiety, cognitiviescales, affective subscales and
avoidance subscales were taken as intervening endag variables while math
achievement was taken as a dependent variablevéniag endogenous variables have
both incoming and outgoing causal arrows in thé pidgram. The dependent variable

(math achievement) have only incoming arrows.

3.9. Method of data analysis

Two main software programs were used to analyzeakes fathom and SPSS version 19.
Firstly, to determine the level of math anxiety stidents, descriptive statistics were
computed followed by correlation analysis, t- teatl regression analysis. Finally, the
path analysis was conducted to investigate thetdaed indirect effect of each predictor

variable on the criterion variable.
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3.10. Data Compilation and Coding

All data related to this study were collected andchpiled using a computer spreadsheet
program. Subjects were assigned a code at therbegiof the study which protected
their privacy. In addition to recording each stutieacore on the MARS, the final score
obtained in mathematics on the last three measuntsmamely, the first semester mid &
final exam which is changed to 100% and math scoraministry examination were
compiled. Students’ average score on these diffeneasurements were taken to be prior

math achievement and all these computations are mnsidg the spread sheet.

In order to complete the data analysis, the date weded within SPS$ender was
coded as O or 1 (0 = female, 1 = male). Prior naatiievement were coded as 0,1or 2 (0
= low achiever : < 39, 1= medium achiever: 40-59% high achiever: 60-100). This
categorization was adapted from the standard of NK2E sec 3.6).
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Chapter 4

Data Analysis and Interpretation

The goals of this study were: (1) to assess ststtel of mathematics anxiety in the
selected zone, (2) to investigate the relationdb@bween mathematics anxiety and
mathematics achievement, (3) to investigate thatiozlship between gender difference
and mathematics achievement {d)investigate the relationship between mathematics
anxiety and gender difference, (5) to investigéte direct and indirect effect of each
predictor variable on the criterion variabléhe total participants of the study were N =
370, taken from five different high schools of E&toa zone. Based on participants’
responses on the MARS and the MAT as well as stadpnor math achievement
obtained from secondary sources, this chapter predbe results of statistical analysis

carried out to answer the basic questions raisaeistudy.

For the first research question, descriptive stesi®f math anxiety score i.e. mean of the
score was used. For the second and third researestion, Correlation analysis was
used. For the fourth and fifth research questien o examine gender difference,
independent sample t- test was employed. Additipndb predict the dependent

variables on the basis of the independent varialbéggession analysis was conducted.
While for the sixth research question, the patHysmawas conducted to investigate the

direct and indirect effect of each predictor valeadn the criterion variable.
4.1. Mathematics Anxiety Level of Grade Nine Studds

Table.3. Descriptive statistics of math anxietyreco

Variable N Min Max Mean Std. Deviation
Math anxiety 370 26 88 57.33 11.063

The first objective seeks to study the mathematiodety level of grade nine students’.

To assess this question, the mathematics anxiegnrmseores of ninth grade students
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were used. As reported in table 3 above, grade sindents’ mean scores on the
mathematics anxiety rating scale was 57.33 anddatdndeviation of the scores was
11.063. This shows that grade nine students’ madhiesnanxiety is at a moderate level.
The distribution of the score is shown in figurbedow:
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Fig.2. Histogram of math anxiety scores for 37Qlgraine students
4.2. Gender Difference in Mathematics Anxiety and Bhievement

Mathematics anxiety mean scores of ninth gradeesiisdas well as all the variables

treated in the study and the results of t-test wareéed out to determine the differences
according to gender:
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Table.4. Comparison of male and female studenth®nrariables treated in the study.

Variables Male(n=184) Female(n= 186) t df p

M SD M SD
Math 55.47 11.141 59.17 10.70 -3.258 368 .001
anxiety
Math 50.97 14.956 42.87 15.277 5.151 368 .000
achievement

Prior math| 45.78 10.287 42.17 8.147 3.745 368 .000
achievement

Affective 28.86 6.924 31.19 6.616 -3.316 368 .001
subscale

Cognitive 22.26 4811 23.31 4.706 -2.124 368 .034
subscale

Avoidance | 4.35 2.460 4.66 2.341 -1.256 368 .210
subscale

The result of independent t-test indicated in tablabove, shows that female students
scored a higher mean mathematics anxiety than statkents (df = 368, t = -3.258, p <
.01). Showing that, female students’ are more ariabout mathematics than male.
Moreover, male students are also superior in mattiesmachievement in a statistically
significant extent (df = 368, t = 5.151, p < .0OMale students are also superior in prior
math achievement (df = 368, t = 3.745, p < .01)heWwe see the subscales that we are
going to use during path analysis, male studergssaperior on affective and cognitive
subscales but the result of the study shows noeagedlitference on avoidance subscale.
Generally, as shown in table 4, the result of thelys shows that male students are
superior in all variables treated in the study istatistically significant extent except for
avoidance subscale (df=368, t = -1.256 , p > .05).

4.3. Correlation Analysis of the Variables in the gidy

The correlations given in table 5 below are cakadaising the statistical package SPSS,
which usually provide exact probability values asated with each significance test. In
this study, the p values reported by SPSS were tseshake decisions about the

significance of correlations. If the p value isger than .05, then the correlation is not
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significant, whereas if the p value is smaller th@®, then the correlation is significant.
Therefore, if someone uses statistical softwardr aisc SPSS for correlational analysis,
then he will not need to refer to a table of t esldior significance test, because the result

obtained for significance will be the same.

Table.5. Zero order correlation coefficient of tlagiables treated in the study.

variables 1 2 3 4 5 6 7
1. Sex --
2. PMA .192** --
3. MAch .259** A418** -
4. MAnNX - 167  -324**  -250**  --
5. AFS -170**  -295**  -231**  .885** --
6. CGS -.110* -231**  -146**  .746** .407**  --
7. AVS -.065 -.190** -.198** = 592**  407** . 284** -
PMA: prior math achievement RRaffective subscale
MAch: math achievement CGS: Cognitive subscale
MANX: math anxiety AVABvoidance subscale
** P <0.01
*p <0.05

The correlation described in table 5 above contaidgchotomous variable (sex) and the
others are continuous variables, thus the intemposts of correlation of other variables
with sex were made based on the idea of DeCosté2004). He suggested that, if the
analyst codes the dichotomous variable with valoke® and 1, and then computes a
standard Pearson correlation using this varialbles mathematically equivalent to the
point-biserial correlation. The interpretation bistvariable is similar to the interpretation
of the Pearson correlation. A positive correlatiogicates that group associated with the
value of 1 has larger values than the group assaciaith the value of 0. A negative
correlation indicates that group associated withwéilue of 1 has smaller values than the
group associated with the value of 0. In this sfusx codes were 1 for male and O for

female
Table 5 Portrayed that sex (the dichotomous vag)abis negatively and significantly

correlated with math anxiety (r = -0.167, p < 0.0)ich shows female students score
larger in math anxiety than male students, revgatimt female students are more
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anxious. Sex was positively and significantly correlated hwihath achievement (r =
0.259, p < 0.01) which shows that male studentse hagored larger values in
mathematics achievement than female. Thus, sexudkests had adverse relationship
with math anxiety as well as with math achievement.

Math achievement was positively and significanttprrelated with prior math
achievement (r = 0.418, p < 0.01) which shows sitsl&vho have a good prior math
achievement scored better on math achievementRest. math achievement in turn was
negatively and significantly correlated with mathxeety (r = -0.324, p < 0.01). This
shows that math anxiety manifests among studerits paor prior math achievement.
Generally, the result of the study shows that atiables in the study correlate with each
other in a statistically significant extent excémt the correlation of avoidance subscale
with sex (r = -0.065, p > 0.05), revealing that séxstudents have no relationship with
avoidance subscale.

4.4. Mathematics Achievement and Mathematics Anxigt

In order to determine if there are any relationshiptween the anxiety levels of students
and their achievement scores, Pearson Product MoGwrelation is applied (see table
5). The results of the study have revealed thaetisea significant negative relationship
between mathematics anxiety and mathematics ach@wve(r = - 0.250, p < 0.01). This
shows that students who have high mathematics tgrieileded to perform fewer score in
mathematics achievement. However, those who haverlathematics anxiety tended to
perform high score in mathematics achievement.

This finding was not surprising because many mebeas have found similar result. For
instance, The finding confirms with the perviousdings such aslembree (1990, cited
in Sarah Boutwell Johnson, 2003jahira Khatoon (2010)Ayatollah Karimi and S.
Venkatesan (2009), Ashcraft, M. H., & Kirk, E. R00Q1), Xinbing Luo, et.al (2009),

which reports a significant negative relationshiptieen mathematics anxiety and
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mathematics achievement. However, it is againsh whe finding of (Lupkowski &
Schumacker 1991; Resnick, Viehe, & Segal, 1982ddih Leung Wai Ping, 2005) and
Leung Wai Ping (2005).

4.4.1. Mathematics Achievement and Subscales of Mematics Anxiety Rating

Scale

In order to determine if there are any relationshoptween mathematics achievement and
students affective experience, cognitive experiesuog avoidance experience, Pearson
Product Moment Correlation is applied (see table T¥)e results of the study have
revealed that there is a significant negative i@tship between students affective
experience and mathematics achievement (r = - Q[2810.01). This shows that students
who have poor affective reaction towards mathersdgaded to perform fewer score in
mathematics achievement. However, those who haee gdfective reaction towards
mathematics tended to perform high score in mathiesnachievement. There is also a
significant negative correlation between studengndive reaction towards mathematics
and mathematics achievement (r = - 0.146, p < 0.8hpwing that, achievement
increases as students’ cognitive reaction towarahematics increases. Since high score
in the subscales represents poor reaction towarathematics, don’t confuse with
negative correlation. Students avoidance reacberatds mathematics is also correlated
negatively with math achievement (r = - 0.198, p.61). Therefore, students’ affective
reaction, cognitive reaction and avoidance reactawards mathematics have adverse

relationship with mathematics achievement.
4.5. Multiple Regressions

To determine the impact or contribution of eachejmehdent variable on the dependent
variable, multiple regression analysis was usedcoAdingly, a significant model
emerged (ks 366)= 8.920, P < 0.01). The following table shows suaryrof results from

regression analysis.
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Table.6. Regression analysis for mathematics aehient and components of variables

Multiple R = .261

Adjusted B =.060 R=.068
ANOVA table
Sum of df Mean F Sig.
squares square
Regression | 6144.033 3 2048.013 8.920 .000
Residual 84032.059| 366 229.596
Total 90176.097 | 369
Variables in the Equation
variables r B Std. Error Beta t Sig.
Affective -.231|-.375 | .133 -.165 -2.813 .005
Subscale
Cognitive | -.146| .150 | .182 -.046 .822 412
Subscale
Avoidance |-.198]|-.766 | .363 -.118 -2.109 .036
Subscale

In the regression table above, since=R0.068, then the combined effect of affective
subscale, cognitive subscale and avoidance subaeald.8% of the total variability on
mathematics achievement. The percent of effectach eomponent affective subscale,
cognitive subscale and avoidance subscale on matlesnachievement can be found by:
(R? = rar Bar + 'co Peo + Tav Pav) X 100%

[R?= (-0.231) x (-0.165) + (-0.146) x (-0.046) + (-98) x (-0.118)] x100%

6.8%~ 3.81% + 0.67% + 2.33%.

Thus the contribution of students affective reactiowards mathematics enhanced
achievement of mathematics by 3.81%, the contobutf students cognitive reaction

towards mathematics enhanced achievement of matiesmby 0.67% while the
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contribution of students avoidance reaction towandshematics enhanced achievement
of mathematics by 2.33%. The contribution of cagsitreaction towards mathematics
(cognitive subscale) is negligible and so it isignfficant (3 = -0.046, t = 0.822, p >
0.05). But, all subscales collectively affect matla¢ics achievement in a significant
extent (F = 8.920, p < 0.01). From this, one caumae that since the combined effect of
affective subscale, cognitive subscale and avomlaubscale gives math anxiety, then

math anxiety enhanced the achievement of mathesrayi6.8%.

Table.7. Regression analysis for mathematics anaied components of variables

Multiple R = 1.00
Adjusted B =1.00 R1.00
ANOVA Table
Sum of | df Mean score | F Sig
squares
Regression | 45161.430 3 15053.810 1.12*10 .000
Residual .000 366 .000
Total 45161.430 369
Variables in the Equation
Variable r B Std. Error  |Beta t Sig.
Affective .885 1 .000 .620 1.096*1Q .000
subscale
Cognitive 746 1 .000 432 8.021*1Q .000
subscale
Avoidance | .592 1 .000 217 4.031*1d .000
subscale

Table 7 shows that, the combined effect of affecttubscale, cognitive subscale and
avoidance subscale accounts 100% of the variabilitpnath anxiety. This is because

these variables are subscales and their sum gia#s amxiety. The percent of effect of
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each component affective subscale, cognitive sldsaad avoidance subscale on
mathematics anxiety can be found by:

(R® = tas Bat + oo Boo + Tav Bav) X 100%

[R?= (0.885) x (0.620) + (0.746) x (0.432) + (0.5920:217)] x100%

100%-~ 54.87% + 32.22% + 12.84%.

Therefore, the contribution of students’ affectirgaction enhanced math anxiety by
54.87%, the contribution of students’ cognitive atean enhanced math anxiety by

32.22%, while students’ avoidance reaction enhanu&ith anxiety by 12.84%.
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4.6. Causal relationship of the variables treatecdhithe study

Cognitive

subscale

Math
Affective ‘ achievement
subscale Anxi ety
Prior math
achievement

Avoidance
subscale

Fig.3. The initial path model for mathematics aghment

Figure 3, shows the initially hypothesized pathlgsia model, which was developed by
the researcher prior to the beginning of the stuithe expected relationship between
variables was both direct and indirect. For ins¢artbere is both direct and indirect path
from sex to math achievement and so which pathdsstrongest path? will be answered
later on.
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Table.8. Decomposition effect from the path analysi

Effect Intercept Standardized p R?
(parameter | coefficient
estimate)(B) | (beta)
On mathematics .169
achievement
Of sex 6.366 .204 4.181* .000
Of prior math 6.509 .238 4.737* .000
achievement
Of math anxiety -.231 -.001 -.010 .958
Of affective subscalg -.194 -.085 -1.503 134
Of cognitive subscalé -.018 -.005 -.103 918
Of avoidance subscale.712 -.110 -2.070* .039
On cognitive subscale .055
Of sex -773 -.081 -1.579 115
Of prior math -1.751 -.210 -4.091* .000
achievement
On affective subscale .091
Of sex -1.855 -.135 -2.694* .007
Of prior math -3.020 -.252 -5.013* .000
achievement
On avoidance subscalg .028
Of sex -209 -.044 -.839 402
Of prior math -.656 -.156 -3.008* .003
achievement
On math anxiety 1.000
Of sex -7.322*10" | .000 .000 1.000
Of prior math 7.910*10" | .000 .000 1.000
achievement
Of affective subscald  1.000 620 1.441*1/0.000
Of cognitive subscale  1.000 432 1.070%1/0.000
Of avoidance 1.000 217 5.41*10 |.000

subscale

Math anxiety was excluded from the model of mathi@aement because it did not
significantly strengthen the model. Its impact danseen through the three subscales.
Thus, we have no direct path from math anxiety &dhhachievement. As could be seen
in table 8, the effect of sex on math achievem@rnt 0.204, t = 4.181, p < 0.01) was

statistically positive and significant. The effeat prior math achievement on math
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achievementf{= 0.238, t = 4.737, p < 0.01) was also positive significant. The effect
of sex on avoidance subscafle«-0.044, t = -0.839, p > 0.05) and the effectajnitive
subscale on math achievemefit=-0.005, t = -0.103, p > 0.05) were not statatc
significant. Revealing that sex of students haslinect effect on avoidance subscale and
cognitive subscale has no direct effect on studemsthematics achievement

respectively.

The combined effect of gender, prior math achievamaffective subscale, cognitive
subscale, and avoidance subscale accounts 16.9%%eoVariability in mathematics
achievement (E3s2)= 14.769, p < 0.01). Of this gender contributes83%?2 prior math
achievement contributes 7.35%, affective subsaatributes 1.96%, cognitive subscale
contributes 0.07% while avoidance subscale corte#@d.18%. Thus the variables other
than those studied in this study accounted for @3df the variability in students’

achievement. The following figure shows the finahttp model for mathematics

achievement:

‘ R=.909 R=.000

0.217 %\
v

_0.210 -0.110 :

<0.156
0.238
R=.831

Fig.4. The final path model for mathematics achmeest




The residual path coefficient(R) in the model reprdgs factors that affect the
endogenous variable that were not accounted imibdel. Mathematics achievement of
grade nine students was considered to be a funadiorsex, prior mathematics
achievement, affective subscale, cognitive subsealgidance subscale and mathematics
anxiety. Of all path coefficients from the indepent variables to mathematics
achievement, only cognitive subscale was insigafia = - 0.005, t =-0.103, p > 0.05).
The impact of mathematics anxiety was seen throthgh subscales and hence is
significant. The direct effect of sex on affectaved avoidance subscale was negative and
significant. Thus, the negative effect of sex te tteependent variable in the model

indicates a greater average value on the depemdgable for females.

The path further revealed that prior math achievemas the strongest predictor of math
achievement. While affective subscale was the g&sh predictor of math anxiety.
Generally, the path revealed that sex, affectivessale, avoidance subscale and prior
math achievement were reliable predictors of mathiewement. On the other hand
affective subscale, cognitive subscale and avorlanbscale was a reliable predictor of
math anxiety.

The structural parameter estimates shown in figunedicates prior math achievement,
sex, affective subscale and avoidance subscale theremost influential causes for
mathematics achievement. Similarly, affective salesc cognitive subscale and
avoidance subscale were the causes of mathematiestya The following table shows

direct, indirect and total effect of each predictariable on the criterion variable:
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Table.9. Direct, indirect and total effect of eaptedictor variable on the criterion

variable

Effect r Direct effect Indirect effect | Total effect

On mathematics achievem

Of se» .25¢ 204 .011¢ 21¢
Of prior math achieveme | .30¢ 23¢* .038¢t .27¢
Of math anxiet -.25(C -.001 - -.001
Of affective subsca -.231 -.08t - -.08t
Of cognitive subsca -.14¢ -.00¢ - -.00¢
Of avoidance subsc: -.19¢ =11 - -.11C

On cognitive subsce

Of se» -.11C -.081 - -.081

Of prior math achieveme | -.221 =210 - -.221

On affective subsce

Of se» -17C - 138 - -.13t

Of prior math achieveme | -.271 -.23E* - -.23¢E
On avoidance subsci

Of se» -.06E -.044 - -.044

Of prior math achieveme | -.162 -.15€* - -.15¢
On math anxiel

Of se» - 167 .00C -.04¢ -.04¢

Of prior math achieveme | -.29¢ .00C -.28( .28(

Of affective subsca .88t .62(* - .62(

Of cognitive subsca 74¢€ A3z - 432

Of avoidance subsc: .59z 217 - 217

The result of table 9 depicts that prior math aofmeent had a stronger direct effect on
mathematics achievement than did any of the vagall the study. Affective subscale
had a stronger direct effect on mathematics anxiegn did any of the other two
variables. The effects of prior math achievemeit @gnder on mathematics achievement
were more direct than indirect. While the effectsex and prior math achievement on
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math anxiety were more indirect than direct. Affeetsubscale and avoidance subscale
had a statistically significant direct effect orcleaf the variables assumed. The effect of
sex had mediated the negative direct effect onctie subscale and on cognitive
subscale, while prior math achievement mediatednigative indirect effect on math
anxiety as well as the negative direct effect ooidance subscale, affective subscale and

on cognitive subscale.
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Chapter 5
Summary, Conclusion and Recommendation

This chapter includes a discussion of the findiofgthe study. The chapter begins with a
summary and overview of the significant findingdldawed by conclusion. Finally,

recommendations for practice and further reseaete \given.
5.1. Summary of the Study and Overview of Signifiaat Findings

This study was concerned with identifying levelsnzdthematics anxiety and its impact
to mathematics achievement on grade nine studerEast Shoa zone. The participants
were taken from five randomly selected high schaolhe zone. The objectives of the
study were: (1) To assess students level of mattiesranxiety in the selected zone. (2)
To investigate the relationship between mathematiesiety and mathematics

achievement. (3) To investigate the relationshigwben gender difference and

mathematics achievement. (4) To investigate thatioglship between mathematics
anxiety and gender difference. (5) To investigée direct and indirect effect of each

predictor variable on the criterion variable.

To accomplish the goal, a quantitative study whsch survey study was used and a path
analysis model was used to investigate the relglipnamong prior math achievement,
gender, math anxiety, cognitive subscale, affeciuescale, avoidance subscatelmath
achievement. There were four sources of data fsrstudy. The Mathematics Anxiety
Rating Scale (MARS), Mathematics Achievement T&&AT), first semester mid and
final exam, students’ mathematics score on themdgr8 ministry examination.
Participants (N = 370, male =184, female = 186) gleted both the math anxiety rating
scale (MARS) and math achievement test (MAT). Stiglefirst semester results were
taken from each study school and mathematics smorgrade 8 ministry examination

were obtained from East Shoa zone education bureau.
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There were 90 (25 male and 65 female) participavite declared that they spoke
Ambharic and hence the English version of MARS wesvided to them. In this study,

five research questions were addressed. The résegarstions were addressed using
descriptive statistics, correlation, independenttests, regression analysis and path

analysis. The research questions addressed isttlidg were:

1. What is the mathematics anxiety level of grade stueents of the study area?

2. Does there exist a statistically significant relaship between mathematics
anxiety and mathematics achievement?

3. Does there exist a statistically significant relaship between mathematics
achievement and the subscales?

4. Is there a significant difference between male fandale students in mathematics
anxiety?

5. Does there exist a significant difference betweealenand female students in
mathematics achievement?

6. What is the direct and indirect effect of each potd variable on the criterion

variable?

For the first research question, descriptive dtetiof students score on MARS Yyielded
that grade nine students math anxiety level is mipderate level. Grade nine students’
mean math anxiety score was 57.33 and standardta®vof the score was 11.063 which

is moderate.

To address the second research question, thaonslhips between reported math
anxiety levels and math achievement, results of (BF0) students were analyzed. The
result of the study revealed that there is a sidity significant and negative correlation
between math anxiety and math achievement (r =560.p < 0. 01)Revealing that
students who have high mathematics anxiety tendegdetform low in mathematics
achievement. However, those who have low mathematigiety tended to score high in

mathematics achievement.
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Although it is in contrast with some studies sush(laupkowski & Schumacker 1991,
Resnick, Viehe, & Segal, 1982, cited in Leung WaigP 2005) and Leung Wai Ping
(2005), it is consistent with others such as (B&&78; Hendel, 1980; Richardson &
Suinn, 1972, cited in Leung Wai Ping, 2005), Veekht Kumar, G., and Karimi, A
(2010), Hembree (1990, cited in Sarah Boutwell 3ohn2003)Tahira Khatoon (2010),
Ayatollah Karimi and S. Venkatesan (2009), Asherddt H., & Kirk, E. P. (2001),
Xinbing Luo, et.al (2009).

The third research question addressed the rel&ipnigetween students’ affective
reaction, cognitive reaction, avoidance reactiod arath achievement. The result of the
study revealed that students affective reactionatd& mathematics have the strongest
correlation than the other two subscales. Generstilylents’ affective reaction, cognitive
reaction and avoidance reaction towards mathema@e® adverse relationship with
mathematics achievement. but, the result of patilyais shows that the impact of

cognitive subscale on mathematics achievemensignificant.

The fourth research question addressed the reddtijprbetween reported math anxiety
levels and gender difference. The result of t- &sdws that there is a statistically
significant difference in mathematics anxiety bedwenmale and female students (df =
368, t = -3.258, p < 0.01); showing that femaledshis’ are more anxious about
mathematics than male. Female students mean matatyascore (M = 59.17, SD =

10.70) was higher than that of male students (Mb&B SD = 11.141), which shows
female students are more anxious than male. Thgltragrees with the finding of

Eshetie (2001), (Betz, 1978; Buxton, 1981; HembrE¥90; Llabre & Suarez, 1985;

Ruben, 1998, cited in Armando Isaac Perez, 200BbgyTfound that females report a
higher level of mathematics anxiety than males. Aschgainst with the findings of

(Resnick, Viehe & Segal, 1982 and Richardson & Sul®72, cited in Leung Wai Ping,

2005), as well as with the finding of Leung Wai &{2005) which indicates insignificant

difference between male and female students mailetsrievel.
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The fifth research question addressed relationsbgtsveen math achievement and
gender difference. There was a statistically sigaift difference in mathematics
achievement between male and female students 38B=t = 5.151, p < .01Jhis result

is consistent with a number of studies undertakengender difference in academic
achievement. For instance this finding is consist@th (Benbow, et al., 2000, cited in
Sarah Boutwell Johnson, 2003), (Heyneman1980, aité&tshetie, 2001), Eshetie (2001)
(Carr & Jessup, 1997; Leder, 1986; Morkos & Kof/8; Silkon, 1985, cited in Eshetie,
2001), (Hackettand Betz, 1989, Pajaras and Millég4; Yalew, 1997, cited in Mustofa,
abdela 2008), (Goldman & Hewit, 1976, Hackett & Bdt989, cited in Mustofa Abdela,
2008), Seleshi (1995, cited in Eshetie, 2001), G€h691, cited in Eshetie, 2001).
Moreover, the result of the study reveal tfmhong the variables treated in the study,
prior math achievement have the strongest coroslatith math achievement (r = 0.418,
p <0.01).

The sixth research question addressed the direttiratirect effect of each predictor
variable on the criterion variable. The result atlpanalysis indicates that prior math
achievement, sex, affective subscale and avoidanbscale were the most influential
causes for mathematics achievement. While affecilescales, cognitive subscales and
avoidance subscales were the causes of mathenzatigsty. Moreover, prior math
achievement had a stronger direct effect on mattiesnachievement than did any of the
variables in the study, while affective subscalad he stronger direct effect on

mathematics anxiety than did any of the other tulussales.

The obtained results contradicts the findings gaies (1996, cited iMas'oud Kabiri
and Ali Reza Kiamanesh, 2005), Pajares & Miller949cited in Mas'oud Kabiri & Ali
Reza Kiamanesh, 2005), Pajares and Kranzler (k9@%l in Mas'oud Kabiri & Ali Reza
Kiamanesh, 2005) since in these studies mathemsiéxoncept had a stronger effect
on math performance than did any of the other b including prior math

achievement. However, this finding is consistenthwiifferences among societies
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proposed by Bandura (1997, cited in Mas'oud KakirAli Reza Kiamanesh, 2005),
Mas'oud Kabiri & Ali Reza Kiamanesh (2005).

5.2. Conclusions

This study joins the vast expense of research ath @nxiety. Our country dreams of the
day when students can confidently and successbudlgtice mathematics. However, this
dream might only be realized when the entire edoicat community strives to prevent,
recognize, and treat math anxiety for all studeesgecially, attention should be given
for the start of secondary education, becauseait this stage that students identify their
talent and if they hate mathematics here, they shiift their inclination to other social
science subjects, and hence the need of futurenemgi and mathematicians were
affected. Based on the aforementioned discussion and then§adof the study, the

following conclusions were drawn:

» Grade nine students’ math anxiety level is at aenate level.

» Individuals’ affective experiences with mathemstare highly correlated with
their development of math anxiety. This variablealso the most significant
predictor of math anxiety.

» There is a significant negative correlation (r =280, p < 0.01) between math
anxiety and math achievement. Math anxiety marsfesbong students having
poor mathematic achievement.

» There was gender disparities in all variables éeain the study. Female
students’ are more anxious about mathematics trede. mihe result of the study
also shows the superiority of male students in eratitics achievement as well

as all the variables treated in the study.

In addition to these, based on the results frorh patlysis, the following conclusions
can also be drawn:
> Prior math achievement, sex, affective subscaleamoidance subscale were the

most influential causes for mathematics achievem@itnilarly, affective
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subscales, cognitive subscales and avoidance debsesgere the causes of
mathematics anxiety.

» Prior math achievement had a stronger direct etiaainathematics achievement
than did any of the variables in the study, whillecive subscale had a stronger

direct effect on mathematics anxiety than did ainthe other two subscales.

In general, the result of the study shows that naatkiety occurs among students with
poor performance. Thus, since math anxiety is aauatwith law achievement and also
with a negative feeling towards mathematics, idpts students’ future employment and
their success in higher education. Thus, this igsight be a major concern of our
country. Therefore, the result of the study seemnkave some practical implication to

grade nine students in particular and all gradellgvgeneral.

5.3. Recommendations

The researcher believes that the findings of thidyshave the potential to add value to
educators as well as those who are interestedrinefing the research in more detailed
way. Based on the aforementioned discussion andclusian, the following

recommendations were made:

» Educators, curriculum designers, counselors etéghtmfocus not only on
cognitive factors but also on non-cognitive facteush as math anxiety.

» School counselors, teachers, and parents might thelp students to become
conscious about mathematics and guide them inctorgetheir misbeliefs.

» Teachers may want to implement techniques that baea found to reduce the
math anxiety of students. In addition authors mayntto carefully consider math
anxiety as they construct mathematics text bookelkas reference book, since
the nature of that material may cause math anxiety.

» Students may use the findings of the study to im@nanderstanding about their
own math anxiety. They can reflect on how their awath anxiety fits in with

the findings of the study and they may try to knibve cause of their own math
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anxiety. Students may remember their prior acésitat which they were good at
and might think that they could still be good atdé activities, this may develop
their confidence.

The finding of this study indicate that math anyiest associated negatively with
performance; since performance of students wasiated with several factors,
future studies may include questioning the relatgm between assessment
design and math anxiety, school type and math anpxeacher factor and math
anxiety, etc.

In light of previous research on how math anxiatfects working memory
(Ashcraft & Kirk, 2001); future studies may invegtte how math anxiety affects
the working memory of students. Because knowing hmath anxiety affects the
brain processing during math problem solving mdimaltely suggest strategies
for improving performance of students.

Future researchers might examine whether math @gnxenstructs on math
achievement are generalizable to other segmentsighf school students. In
addition it might be fruitful to conduct research math anxiety with different
methodology to give a richer description of studefeeling.

The result of the study shows that math anxietytsidstudents achievement in
mathematics, and hence to overcome this problentaiise might be important.
To examine the root causes of math anxiety, futesearchers might include a

large sample including elementary, secondary, gelend even university.

60



References

Allan Wigfield &Judith L. Meece (1988Math Anxiety in Elementary and Secondary
School Studentglournal of Educational Psychology 1988, Vol. 80, Ri@10-216

Armando Isaac perez (2005) the impact of mathematixiety, gender, and mathematics
achievement on ontogenetic indicators for hisp&atinb students in higher
education mathematics classes. Unpublished PhDeiéd®n, the University of
Texas at San Antonio.

Ashcraft, M. H., & Kirk, E. P. (2001). The relatigimps among working memory, math
anxiety and performanc@ournal of Experimental Psychology 130(2), 224-237

Ayatollah Karimi and S. Venkatesan (200%lathematics Anxiety, Mathematics
Performance and Academic Hardiness in High Schoatléhts.Int J Edu Sci,
1(1): 33-37 (2009)

Benjamin R. Tickle (2008)Public School Teachers’ Perceptions of Administeati
Support and its Mediating Effect on Their Job Sation and Intent to Stay in
Teaching. Unpublished dissertation. Virginia Patyteic Institute and State
University,Blacksburg, Virginia

Betz, N. E. (1978). Prevalence, distribution andrelates of math anxiety in college
studentsJournal of Counseling Psychology25

Brian F. Sherman and David P. Wither (200@athematics Anxiety and Mathematics
Achievement.Mathematics Education Research Journal 2003, V5|. No. 2,
138-150

Catherine Erin Johnson (2006), a thesis on mathesnadisposition of high school
students, Unpublished PhD Dissertatibichita state University.

Claudia Zasvlasky (1994). Fear of Math: how to ge¢r it and get on your life, New
Brunswick, New Jerseygutgers University Press

D'Ailly, H., & Bergering, A. J. (1992). Mathematianxiety and mathematics avoidance
behavior: validation study of two factor€Educational and Psychological
Measurement, 52(2)

61



Daane CJ, Judy G, Tina S (1986). Mathematics Apxetd Learning Styles: What Is
The Relationship In The Elementary Pre Service fiea®Journal of School
Science and Mathematica2

David B. Ross, EdD, lllinois (1990), controllinghsml anxiety: a practical guide for
counselors and teachers. Unpublished MA thedhis,College of Lake County
Grayslake.

David Sheffield and Thomas Hunt (2006) How Does i@ty Influence Math
Performance and What Can We do About It? New Yddurnal of MSOR
Connections Vol 6 No 4 January 2007.

DeCoster, J. (2004 Data Analysis in SPSSRetrieved February 15, 2010 from
http://www.stat-help.com/notes.html

Derek Richard Hopko (2000Yhe Effects of Fearful Responding on Arithmetic
Performance unpublished Dissertatidvgst Virginia University

Dorette Long & Sylvia Thomas (2002). Managing MAthxiety. Retrieved December 8,
2010from,http://www2.roguecc.edu/mathematics/matbé&sXiety/managing_mat
h_anxiety.htm#ANXIETY

Erden & Akgul (2008). Predictive power of math atyi and perceived social support
from teacher for students’ mathematics achievemémtrnal of Theory and
Practice in Education 2010, 6 (1):3-16

Eshetie Abate (2001), gender difference in mathesatchievement as a function of
math self- efficacy, and math anxiety among Baleezdigh school students,
Addis Ababa University (unpublished).

Eugene Geist (2009). The Anti-Anxiety Curriculumor@bating Math Anxiety in the
ClassroomJournal of Instructional Psychology Mar 20Mbl. 37, No. 1

Guy K.Hutt (2007). Experiential learning space:retic transformational leadership for
psychological safety, consciousness development math anxiety related
inferiority complex depotentiationUnpublished PhD Dissertation, United States,

case Western Reserve University press

62



Hadfield, O. D., & Trujillo, K. M. (1999). Tracinghe roots of mathematics anxiety
through in depth interviews with preservice eleragnteachersCollege Students
Journal 33(2)

Hassein Arsham (2003). Questionnaire design andegsirdesign. Retrieved February
11, 2011 from http://home.ubalt.edu/ntsbarsh/sta&/durveys.htm

Hendel, D. D. (1980). Experimental and affectiverelations of math anxiety in adult
women.Jounal of Psychology of Women Quarterly, 5,

Jon Warwick, J. (2008). Investigating mathematiegxiety among non-specialist
undergraduate students. London South Bank Uniyersit

Joseph M. Furner & Barbara T. Berman 20@)nfidence in Their Ability to do
Mathematics: The Need to Eradicate Math anxietyri®ed Jun 23, 2010 from
http://people.exeter.ac.uk/PErnest/pomel18/furneth naaxiety 2.htm

K. Yenilmez, N. Girginer and Aozlmen Uzun (2007)atlematics Anxiety and Attitude
Level of Students of the Faculty of Economics angiBess Administration: the
Turkey Model.International Mathematical Forum, 2, 2007, no. 4997 — 2021

Kogelman, S, Nigro, E., & Warren, J. (1978). Mindeomath: Overcoming math anxiety
at the Dalton Schoollournal of Independent School, 37(4), 44-46.

Laura Hillerbrand lossi (2009Fhe mathematics anxiety of bilingual community eg#.
Unpublished PhD Dissertation, Florida Internatiodalversity

Leung Wai Ping (2005)Mathematics anxiety among high and low achievemerd
Hong Kong secondary school. Unpublished PhD Diasiert, University of Hong
Kong.

Louis Cohen, Lawrence Manion & Keith Morrison (2p0Research method in education
(6" ed). USA and Canada. Routledge 2 Park SquarepmMiftark, Abingdon,
Oxon OX14 4RN.

Lynette Joan Thijsse (2002je effects of a structured teaching method on emagtics
anxiety and achievement of grade eight learnerpublished master’s thesis,

University of South Africa

63



Marsha Marie Guillory Bryant (2009). A study of pservice teachers: is it really
mathematics anxiety? Unpublished PhD Dissertatiobniversity of
Massachusettéymherst

Mas'oud Kabiri and Ali Reza Kiamanesh (200%he role of self-efficacy, anxiety,
attitudes and previous math achievement in studemisth performance.
Unpublished MA thesis. Tehran, Iran, Teacher Trgriniversity, Tehran, Iran.

MOE (2009): The Federal Democratic Republic of Ethiopia, Mathensatiyllabus,
Grades 9 and 10. Addis Ababa

Mustofa Abdela (2008), self-efficacy, achievementtiration, attitudes and gender
difference on students’ science performance in Emilan general secondary
school, Addis Ababa University (unpublished).

National Association for Developmental Education D& 2007). Promoting
communication among developmental education priofieals Retrieved March
26, 2010, from http://www.nade.net/aboutDevEd/d&én.html. Volume 3,
Number 1

National Council of Teachers of Mathematics (2008)nciples and standards for school
mathematics. Reston, VA 20191-9988

Norman E. Gronlund (1977onstructing Achievement Tests'{2d). United States of
America.Prentice-Hall, Znc, Englewood Clifls, N. J. 07632

Quan Wei (2010), the Effects of Pedagogical Agemts Mathematics Anxiety and
Mathematics Learning. Unpublished PhD Dissertatiotgh State University.
Logan, Utah

Rahmah B. Murshidi (2005Mathematics anxiety among form four science stuslent
kuching secondary schools. Unpublished PhD Dissenta University of
Mashhad, Iran

Richardson, F.C, & Suinn, R.M. (1972). The matheérsatanxiety rating scale:
psychometric datalournal of Counseling Psychology, 19(6)

64



Sarah Boutwell Johnson 2003). A study of math agxie developmental courses in a
Texas Community College. Unpublished PhD DissematUniversity of Texas,
Austin.

Sarah Rossnan (2006Dvercoming Math Anxiety,Palm Beach County Schools.
Intercultural Development Research Association

Seyed Hasan Alamolhoda (2005) the effectivenesgooking memory and mathematics
anxiety on students’ mathematics with differentréag style in calculus word
problem solving. Unpublished PhD Dissertation, Bersi University of
Mashhad, Iran

Steve Chinn (2004) The Trouble with Math, A praatiguide to helping learners with
numeracy difficulties. Routledge Falmer 2 Park Squilton Park, Abingdon,
Oxon, OX14 4RN.

Tahira Khatoon (2010), Mathematics Anxiety amongddelary School Students in India
and its Relationship to Achievement in Mathematiestopean Journal of Social
Sciences — Volume 16, Number 1 (2010)

TGE (1994). Education and Training Policy, MoE, iha.

Venkatesh Kumar, G., and Karimi, A (2010yMathematics Anxiety, Mathematics
Performance and Overall Academic Performance inhH&chool Students.
January 2010, Vol.36, No.1, 147-150.

William J. Truttschel (2002), mathematics anxiatyChippewa valley technical college.
Unpublished PhD Dissertation, University of Wiscons

Xinbing Luo, Fengkui Wang, & Zengru Luo (2009), é&stigation and Analysis of
Mathematics Anxiety in Middle School Student3ournal of Mathematics
Education. Vol. 2, pp.12-1 No. 2(2009)

65



Appendix A

Table of specification for Mathematics Achievementest (MAT)

Topics Knowledge nog.Understanding | Application no.| Total
of items. no. of items. of items.
33% 50% 17%
The number 6 6 2 14
system
Solution of| 2 4 2 8
equations
Further on sets 2 5 1 8
total 10 15 5 30
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Appendix B
List of all weredas of East Shoa zone
*1. Adama
2. Adami Tulu
*3. Adea
4. Batu
*5. Bora
6. Boset
*7. Dugda
8. Fantale
9. Gimbichu
10. Liban chukala
11.Lume
12.Matahara city

*13. Modjo city

* *Represents sample weredas
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Appendix C
List of weredas out of the actual study

1. Adami Tulu

2. Batu
*3. Boset

4. Fantale

5. Gimbichu
6. Liban chukala
7. Lume

8. Matahara city

* *represents the pilot wereda
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Appendix D
List of senior secondary schools in Adama wereda
*1. Hawas melkasa senior secondary school
2. Waniji gafarsa senior secondary school

3. Waniji shoa senior secondary school

* represents the sample school
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Appendix E
List of senior secondary schools in Dugda wereda
1. Bole senior secondary school

*2. Oda bokota senior secondary and preparatoryach

* represents the sample school
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Appendix F
Data collection instruments
1. The Mathematics Anxiety Rating Scale(MARS)

1.1.The English version of the MARS

Research ID. NO Section
Age
Sex: Male Female

Your grade 8 School

General: Dear respondents, this questionnaire is preparedltect data that will be used

for writing my masters thesis as a partial fulfidnt of the program of graduate studies in
Addis Ababa University. The data obtained from thisestionnaire is used for the

purpose of this study only. All information wilelkept confidential. Thus you are kindly
requested to complete the questionnaire carefultiyreonestly. Your genuine response is
the only way to reach a reliable research resuftank you in advance for your

cooperation.

Direction: Below are statements which have been designedssess your opinion
(feeling) about mathematics. Describe yourself@as generally are now, not as you wish
to be in the future. Accordingly, Indicate tick) (mark under the five alternatives given
below. The five alternatives are: Strongly Agred)SAgree (A), Neutral (N), Disagree
(D), and Strongly Disagree (SD).
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NO

ITEM S

SA

SD

Affective items

*1 | | fear mathematics greatly other than any subjec

*2 | My mind goes blank and unable to think clearlhem
doing math.

3 | lam very calm and unafraid when studying math.

4 | 1 do not feel scared of taking math test.

5 | Looking through the pages of math text book doeas
make me worry.

*6 | | feel scared when seeing activities and grougk& on
the math text book.

7 | When | am in math class, | usually feel at easé|a
relaxed.

8 | I am very happy and feel comfort when my mathesat
teacher works mathematical problems on the chalk
board.

*9 || fear greatly of thinking about math exam onayd
before the exam.

10 | When | start a new chapter in mathematics,|lHappy.

*11 | | fear math test more than any other kind et.te

12 | I don’t afraid to ask a question in math class.
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Cognitive items

*13 | | cannot predict the type of questions on miatt and
exam.

14 | | feel a sense of happiness when working withiers.

*15 | Compared to other subjects, | feel worry abooatv well
| am doing in math.

*16 | As compared to others, | am concerned thatt¢laeher
may think I am a poor student in math.

17 | I feel that | can do any math problems.

18 | | like solving square root problems.

*19 | | understand math now, but | worry that it @y to get
really difficult soon.

*20 | | feel worry that other students might undemsta
mathematical problems better than me.

Avoidance items
*21 | If | could, | prefer to avoid mathematics.
*22 | 1 don’t want to think about mathematics outsite class

room.

* represents negatively worded items
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1.2.The Oromic version of the MARS

Lakk. Enyummaa Daree Umrii

Saala: Dhiira Dubra

Mana barumsa kutaa 8 itti xummurte

Barattota, waragaan gaafanno kun kan gophaa’effadee adda addaa funaanufi dha.
Odeeffannon kun kan barbaachiseef qo’anno fi gararthgrii lammaffaa kan Universiti
Finfinnetti hordofaa jiruf kan oolu dha. Odeeffannwaragaa gaafii kana irraa argamu
gorannoo kana qofaaf oola. Kanaafuu qorannoo kaamagn ga uuf deebiin isiin
kennitan baay ee barbaachiisaa dha. Deegarsa kebgakatoomaa.

Qajeelfama Himmotni armaan gadiitti gophaa’an kunnin, ilaalcha barattobarnoota
herregaaf gaban hubachuufi. Akkataa himootni kaaldha keessan ibsaniin deebii

keessan filannoowwan kennaman keessaa mallafjd@géyuun filadhaa.

=
[
© 2 | 5
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S |2 |5
_— —_— c
s | 3| el s | =
[ = T
o222 |
. 3|3 23 |
Lakk. Himoota z | =18l | a
c g2 & g
© S S = X
s | E|lsls | S
()] T| T | T O
1 Barumsi herregaa, barumsa kamiyyu caalaa nasbiga.
2 Yommun herrega hojjedhu, sammun kiyya qullaa .ta'a
Akkasumas sirritti naaf hin xiinxalu.
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3 Ani barumsa herregaa sodaa tokko malee tesgadsraa’
go’adha.

4 Ani gorumsa herragaa fudhachuun jeequumsa hoattidhim
fidu.

5 Yommun baay'ina fuula kitaaba herregaa irra ilaalu, hin
jeegamu.

6 Kitaabni herregaa waan hojii garee fi hojii dhizan
baay’isuuf natti hin tolu.

7 Yommun heerrega baradhu, hin dhiphadhu, baay&kot
natti tola.

8 Yommu, barsiisaan herregaa pirobileemota addaaaadd
gabatee gurraacha irratti hojjetu, nan gammadé;toksi.

9 Waa'ee qorumsa herregaa guyyaa tokko dura yaaduun
baay’ee tokko na sodaachisa.

10 Yommun bogonna haraa barumsa herregaa jalgabuu
gammachuu guddatu natti dhagahama.

11 Qorumsi herregaa gorumsa kamiyyu caalaa na codaa

12 Daree herregaatti gaafi gaafachuun na hin sbdaac

13 Gaaffiwwan qurumsa herregaa irratti dhufu dasada’
tilmaamu hin danda’u.

14 Ani yommun gaafii lakkofsota gaban hojjedhu, gzanhuu

guddaatu natti dhagahama.
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15 Dandeetti herregaa ani gabu dandeetti barumszotim
yommun madaalu, jeequmsatu natti dhagahama.

16 Barsiisaan kiyya barrattota biroo caalaa dadizabani
barnoota herregaatiin gabu waan natti beeku rektkicfta.

17 Gaafi herregaa kamiyyu waan hojjedhu natti fekka

18 Pirobilomota skuwer ruuti hojjechu nan jaaladha.

19 Wayita ammaa barumsi herregaa haalan naaf galau
booda baay’ee waan cimaa deemu natti fakkaata.

20 Ani yeroo maraa barattoonni biroo pirobileemum¢aregaa na
caalaa qalbeeffatu jedheetan yaada.

21 Osoon danda’ee, baruumsa herrega jedhamu kang na
balleessan ture.

22 Ani dareedhaan alatti waa’ee barumsa herregaduyin

fedhu.
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1.3.The Mathematics Achievement Test (MAT)

Name
Research ID.NO Sectio Age
Sex: Male Female

Your grade 8 School

Time allowed 1 hr.
Direction: This exam booklet contains 30 multiple-choigaris. Work on all statements
carefully. Each item is followed by four possibléemnatives. There is only one best
answer for each question. Hence choose one beseraia®id give your answer on the
space provided.
_1.92,485 s divisible by

A9 B.5 C.10 D.6
2. Which of the following number is a compesitmber?
A.23 B.7 C.45 D.11

3. The fractional form of -1.G0is

-904 E._903 o 1003 Do 903

" 90C 99C '90C 90C

1 1

4. The simplified form of9¢ x33) is
A3V3 B2V3 ci/3 3

5. Find the solution set® —18x = 8.
-5 -2 -2
A. {4} B. {4? } C. {4? } D. {?}

6. Findb and ¢ respectively, given that the gragh= x* + bx+ ¢ passes through

(-1, 2) and (3, 4).
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R T
2 2 2

7. Which of the following expression is equgk + 2) + (x — 2)(2x +1)

07—3,_—1 D— -5
2’2 2

A.2x* - 2x Qx* +2
B.2x* - 4x D. 4x° + 2x
______ 8. Simplifying4® - (9)(37) will result in
A. 15 B. 17. C. 16. D. 97

9. A number to the $power divided by the same number to th& pdwer equals
343. Then what is the number?

A.6 B. 5. cC.7 D.8
10. If the cube root of a number is 24, théatvis the number?
A.12,368 B. 18,324 C. 13,824 D.1284
4
11. When we simpli 2 Zm , we will get
A. 8 §8 C.2. D./2
12. Which of the following is an irrationalmber?
A.3.333... C.3.131131113...
B. 3.030303... D.3027

13. Abera has 6 times as many coins as Rédadbera has 126 coins then, how

many coins does Rediet have?

A. 20 B.6 C. 21. . I2
______14. Factorizing® + 2x+1 will result in .

Alx+1)(x +2) qx+2)(x+2)

B(x + 1)(x + 1) dx + 1)(x - 1)
______15. Find the solution set of the equakibm 6x+9="0

A. {3,-3} B. {-3} C.{-1,-3} D. {3}
______16. Which of the following quadratic equati@sNO real solution?

Ax*+4x-20=0 Gx* +2x-1=0

78



B.x*-3x+2=0 D +2x+1=0
__17.LetA={a,b,c} and B = {b,c,e}, then fifd\B) U (B\A).
A. {a,b} B. {b,c} C.{c,e} D. {a,e}
___18.Suppose A and B are sets such thaBAas 40 elements,B has 8 elements
and the number of elements in B is three timesdhat Then find tle number of
elements in A.
A. 36 B. 12. C. 48 D. 32
_ 19.letA={1},B={1, 4} and C = {-1, 2}. fien find(Ax B)U (AxC).
A. {1, 1), (@1,4), (1,2}
B.{(1,1), 1, 4), (1.-1), (-1, 4R, 1)}
C.{(1,1),(1,4), (1,-1), (1, 2)}
D.{(1, 1), (1, 4), (1,-1), (4, 2)}
____20. What is the standard notation for 0.0524?
A.524x10° 624x10°
B.524x107 B4 x107

NE

21.when we rationalize the denominatc%:élf—3 we will get

3-8 EE 5+ 213 p.~5-33
2 2 2 2
__22.The simplified form M IS .
53

A5/3 B. 15 .. D. 9
____23.Suppose A and B be two disjoint sets.(B)r= 6 and n (AJB) =14, then

n(A) =

A. 20 B.8 C.14 .ID
_24.1f(AxB)={(a,b),(c,d),(e,m)}, then set B =

A. {a,b,d,m} B.{a,c,e} C. {b,d,m} D. {e,m}

25. Which of the following numbers are arrahigeanASCENDING order?
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A0, 1,4,-7 C.0,-7,1,4
B.4,1,0,-7 D.-7,0,1,4
26. Let the general quadratic equation be ngiwe the following way,

ax’ +bx+c =0,a# 0.Then which of the following is the quadratic foria
A b++b-4ac

2a

—b++b®-4ac

2a
B__mzbazTac 8“’274
__27.Lex=16 andy = 0002. Thenx—-y=
A.0.598 B. 1.698 C.1.598 D. 1.602
______28. The number of proper subsets of the seicd}is equal to
A.16 B.15 C.17 D.18
___29. How many elements does the set A= {{1{@}.7}, 2} have?
A4 B.3 C.5 .2D
_____30. Which of the following iIERUE about the séB ={ g b ¢} ?
A{a}0OB B.{b,d} 0B CallB D.ablB
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