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ABSTRACT

The purpose of this study was to investigate chgls on students’ academic
achievement in science education across selectegagatory schools of Ethiopia. The
participants were students, teachers and princifpaia three regions and nine schools. The
participants of the study were 801 students andstighce teachers from preparatory schools. A
mixed case study research and multiple case réseaethod were employed. Purposive and
stratified sampling methods were used. The studgméxed the data generated through
guestionnaires, academic achievement tests, istgsvand document analysis. Regression, Path-
analysis, ANOVA, T-test, correlation, standard @ain and other statistical tools were used for
data analysis. The results showed that strongioaktip existed between science achievement
and school resource, family income, family occupatifamily education, and teachers’ factors.
Moreover, this study showed that the teaching-legrprocess of science education in Ethiopian
schools failed to meet the requirements of poligpeetation. It is recommended that due
consideration should be paid to improving schoaiditions, teachers’ capacity, and student-
related factors for effective implementation ofeswie curriculumlAJCE 4(1), January 2014]
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INTRODUCTION

In our modern world, science occupies an ever-edipgnplace in our everyday life and
is the basis for development. It is essential fareasing science literacy and cultivating a
generation of scientists(1). Therefore, it is emidéhat education with science is the major
component that contributes to the level of prospewelfare and security of a nation. In this
sense, science education is believed to serveedsuidation of technological development, and
it is a key factor in economic growth (2).

It is as a result of the recognition given to phgsisciences in the development of the
individual and the nation that these subjects amsidered core - subjects among the natural
sciences and other science- related courses iktthiepian education system. The inclusion of
physics and chemistry as core subjects in sciemd¢ke secondary school calls for the need to
teach them effectively. Therefore, in this modesaoisty, education in general, science education
in particular is not only a dominant factor for themation of citizens and their complete
realization as humans, but it is also emerging asaegic means with key importance for the
competitive global economy.

Furthermore, like any other developing country,i&fa needs rapid improvement of
science education and appears to have been preparesblve issues of development in science
and technology through its education and trainiofjcg. To make this practical, the policy
provides for a 70:30 admission ratio in tertiargtitutions in favor of science and technology by
Ministry of Education (3).

However, the implementation process of science athre is limited in Ethiopian

schools. For instance, students in Ethiopia gelyepakform poorly in science subjects (4). The
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main factors that contribute to the poor perforneancstudents in science may include problems
associated with attitude, methods, teachers’ cgpand resources.

To this end, a basic question that this study fartsard is: ‘To what extent are Ethiopian
preparatory schools (grades 11 and 12) ready td these policy expectations from different
perspectives such as students’ readiness, teactepscity and provisions of materials and

human resources based on student academic acl@evvengeneral?’

THEORETICAL FRAMEWORK

The theory used as basis for this study was caststist. Particularly, the two aspects of
constructivist theory, that is, individual constiiust theory and social constructivist theory
where used. There are some proponents of individoastructivist theory (5-8). According to
these groups of advocators knowledge is consideyelde mainly an individual's construct.
Social and cultural phenomena are also personakwmts.

On the other hand, social constructivist theoryotais such as (9-11) and others
advocate social construction of knowledge. Accagdin these groups knowledge is mainly a
social construct. Learners construct their knowdetlyyough interactions with teachers, other
learners, materials and observing and exploringgghi Learning in general and academic
achievement in particular occurs in a social canged that much of what is learned is gained
through observation. In the view of these authimidividual, social, environmental, cultural and
material factors play roles in human learning amaolgd be given due consideration.

The implication here is that both theories are #ygusecessary if learning is to be
understood more fully. From this perspective theeagcher has chosen to study learning in this

study from both the individual and socio culturatgpectives. The assumption here concerns the
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view that individual's on-going functioning (achmwent in the case of this study), cognitive
behavioral, and environmental factors influence @mother in a bidirectional, reciprocal
fashion. The study explored those aspects of krdyd¢o determine their possible roles in the

achievement of the students, that is, to test thHo=aries.

PURPOSE, RESEARCH QUESTIONS AND METHODOLOGY OF THE STUDY
The purpose of this study was to assess acadelmievament challenges of students in science
education in Ethiopian preparatory schools (grablesand 12) in three administrative regions
(Amhara, Oromia and SNNPR) by assessing studerabmal examinations and current
achievements in science. To meet these objectiiesollowing basic research questions were
formulated:
1. What did Ethiopia preparatory schools studentsérse education achievements look
like?
1.1. To what extent Ethiopian students achieved in se&esubjects in national
examination in the past?
1.2. To what extent do Ethiopian students achieve iars@ in standard tests?
1.3. To what extent do students’ achievements vary acgyade levels, regions,
schools, sexes, mother tongue and residences?
2. What are the academic achievement challenges enaei education of Ethiopian
preparatory schools?
2.1 To what extent do academic achievement challengexience education vary

across regions, sex and residences?
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2.2 Do Students’ achievements in science correlate ¢ademic achievement
challenges in science?

2.3 Which of the challenges predict student acadecticeaement more?

3. What are the possible implications of the dewetb model for improving student

academic achievement in science and quality ofatehrcin Ethiopia?

The subjects of the study were science studentssamuhce teachers. The data were
mainly gathered through questionnaires, observatan interviews. The mixed approach was
employed as research method. Document analysisalsasmade so as to substantiate these
instruments. The data obtained were analyzed thrdbg use of percentages, mean values;
grand mean values, correlation coefficient, stathddeviations, T-test, ANOVA, regression

analysis, and path analysis. The analysis of tkee luias yielded the following major findings.

RESULTS AND DISCUSSIONS
This section provided answers to the research igmsstaised earlier in the study. The

results are presented below.

Students’academic achievement in science education

The grand mean achievements were 49.51% in natiexehinations and 44.47% in
standard tests in science for the study group. $bises were less than the expected average
score (50% by the Education and Training Policyftfiopia. They were not only low but also
significantly different from this expected valuedawere deteriorating too. The results of the

one-sample T-test showed that the mean differenicék®e academic achievement test results for
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the two tests for both grades were significantiyedent from the standard value (50%) at 95%
confidence interval or at p< 0.05 level of sigrafice (p=0.00). The mean differences were
negative (mean difference=-5.53) for both standasis. This indicated that the students’
academic achievement in standard test was beloecéadon of the policy. These findings are in
line with Fensham (12).

Farthermore, their academic achievement in scielidevary across their regions, and
mother tongues. For instance, the total mean rashievements were 44.78%, 42.84%, 45.36%
for Oromia, Amhara and SNNP regions respectivelye RNOVA test calculated for these
regional differences revealed that the differentedience achievement among regions (846.96
or .65%) was much less than the differences imsei@chievement among individual students
(129188.20 or 99.35%) in the same region. Thereftirere were significant differences in
science achievement within the students of thesthegions individually, not as a region which
indicated that there were no differences amongregin their science achievement.

However, this finding implies that a participatirggion in a curriculum implementation
study is likely to open up for diversity in visignalternatives, promoting critical discussions,
offering new ideas for experimentation, and abolle laarning from others. Curriculum
implementation studies thus enable a region to ementhe similarities as well as the differences
between related activities carried out in varioagional contexts. This may offer a better
understanding of the lessons learnt or drawn fraficy implementation and education sector
improvement strategies adopted by other regions.

On the other hand, students’ achievements in seielocvary across their grade levels,
schools, residences and sexes. For instance, #rallbscience achievement for grade 11 was

40.30% and that of grade 12 was 48.48% which ineécéhat grade 12 students perform better
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in this particular study. The results of the indegent sample T-test also showed that the mean
difference between grade 11 and 12 students wasfisant at p< 0.05(t=--9.58, p=0.00). The
mean differences was negative (mean differencet}&hen test from grade 11 to grade 12.

Similarly, the overall academic achievement in iscge for male was 47.58% and for
female was 39.70%. In all the cases, the mean scbfemale were less than the mean scores of
males. The mean differences were positive when amepare the results of male students with
those of their female counterparts. That meanssrtedee scored higher than female students in
those tests. This finding clearly supports the ldistaed fact that gender differences exist in
science achievement (13). The results of the inudgr@ sample T-test also showed that the
mean difference between male and female studenss sigmificant at p< 0.05(p=.00) and
t=11.17. Evidently, boys achieved mean scoresvilea¢ higher by 8.44% than the mean scores
achieved by girls.

Moreover, the overall science academic achieverf@nurban background and rural
background students were 45.23% and 44.09% regpBctand the result of T-test showed that
these differences in academic achievement of seidretween urban background and rural
background students were significant statisticallp<.05 (p=.024) and at t=799.

Generally, the results of the study showed thatttealemic achievements of students do
vary across regions, residences, across gradeseedes and schools. Such differences could be
due to proper coverage of courses, better and prgpaification of teachers, better school
facilities, proper school administration or diffeces in the way the students were educated
beginning from the lower grades for each particalaurse. So the regional states can benefits
from experience sharing to improve academic achieve of students in science and other

courses.
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Besides the above explanations, the results ofstiidy beg the question of what could
have gone wrong with the students to achieve sahakchievement. To this end, in theoretical
framework of this study, from constructivist persipge several basic assumptions about
academic achievement of students’ were explaingte @sumption concerns the view that
individual’s on-going performance, personal factand environmental factors influence one
another in a bidirectional, reciprocal fashion. flisaa person's on-going performance (academic
achievement in the case of this study) is a prodtiet continuous interaction between cognitive
behavior and contextual factors. The results of $hudy have investigated contextual challenges
such as students’ related challenges, teacheegetethallenges, school related challenges and
family related challenges. The study explored thdsalenges to determine their possible roles
in the performance of the students, that is, tottes theory explained in theoretical framework
of the study. For these purposes the contextuabblas and thier influences on academic

achievement were treated in the following subseastio

Challenges on academic achievement in science ediima
A. Students’ attitudes toward science

There were five categories under which attitudestafients were treated. These were: a)
development of interest in science and scienceeelactivities, b) accepting of scientific
enquiry as a way of thought, c) the enjoyment ddreze learning experience, d) development of
interest in pursuing a career in science and seigetated work, and e) manifestation of
favorable attitudes toward science and scientistsordingly, the grand mean for the first,
second, third, fourth, and fifth categories wer862.2.64, 2.62, 4.00, and 1.85 on a five-point

scale.
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These results indicated that students were nateistied, not accepted scientific thoughts
as a way of life, do not enjoy science, but devéhd@rest to pursuing a career in science and did
not manifest favorable attitudes toward scienceerEthough the respondents showed positive
responses to one of the categories (develop ittergaursuing career in science) and the total
mean for grade 12 was 2.71, that of grade 11 w&& &nd total grand mean scale of the group
on attitude scale was 2.69, the findings of thislgtshowed that the respondents have developed
negative attitudes toward science and scientigts.majority of students in preparatory schools
feel that science is hard and difficult to themnEks they have no positive feeling toward the
content of science curriculum, confirming otherdsés (14).

Furthermore, students’ attitudes toward science \dy across their grade levels,
residences, regions, sexes, schools and motheug¢oRgr instance, the grand mean for the first,
second, third, fourth, and fifth categories attésdand the total mean attitudes were 2.70, 3.10,
3.08, 4.44, 2.02, 3.07 and 1.83, 1.90, 1.91, 313FB, 2.11 on a five-point scale for males and
females respectively. Even though these resutlicated that students were not interested, not
accept scientific thoughts as a way of life, do eojoyed science, but develop interest to
pursuing a career in science and do not manifdatedable attitudes toward science, males had
more positive attitudes toward science. This stltywed that boys have more positive attitudes

toward science than girls.

B. Students’ academic self-concept of Science

This part deals with students’ academic self-coteces science learners in relation to

sub-categories of academic self-concefelf-efficacy, intrinsic value and test anxiety

10
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Accordingly, the grand mean for the first, second third categories were 2.83, 3.12, and 2.39
on a five-point scale.

These results indicated that students were notvedan learning science by their own
sake and a belief in their own abilities, but thejief in the value of the task and they have an
uncomfortable feeling of nervousness or worry abexams. Even though the respondents
showed positive responses to one of the categ{igef in the value of the task)) the total
grand mean scale of the group on academic selfepdrscale was 2.78 and it showed that the
respondents of this study have developed negatiadesnic self-concept of science about their
abilities. The majority of students in preparatechools feel that they are incapable to perform
science. Hence, they have negative academic setfepd of science about their abilities.

Moreover, this study showed that there were sigaift differences in academic self-
concept of students in science between the twossedéere was a mean difference between
boys and girls in their academic self-concept eférse and science learning in each category of
academic self-concept. The overall results for amad self-concept students have about
themselves were 2.9 (mean value for boys) and @&&n value for girls). These results imply
that boys were more confident in their academititeds than girls. Independent sample T- test
showed that there was difference in variance foarmgcores of males and female students in
their academic self-concept. The difference wasifiognt statistically at t=11.54 and
p<0.05(p=.00) significant level.

In the same way, the study showed that there widferehces between students of
different residences in their academic self-conaegtience and science learning. The academic
self-concept of urban background students (meamewa.82) was in a better position than rural

background students (mean value=2.76). The impbicas that urban background area students
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perceive themselves as better at science than lpacdground students. However, the T-test

showed this difference was not statistically siigaift.

C. Students’ learning strategies in science edugan

This study analyzed the self-regulated learningtsgies of students in science learning
by categorizing the issues in to two categorieses€hcategories wereognitive learning
strategiesand meta-cognitive learning strategiek the first category it is intended to measure
the cognitive self-regulated learning strategieslshts used in learning science by measuring
activities that can be measured directly from tlsponses given by students in the
guestionnaires and interview responses.

The aggregate mean= 2.44 on a five-point scaleth® sub-category showed that
students do not make appropriate use of theseihgastrategies to learn science. Similar to the
first category, the grand mean of this categorys2sBowed that the respondents lacked
appropriate meta-cognitive self-learning strategnetheir science learning. The grand mean for
all the categories 2.39 again showed that resparafiedents lack appropriate learning strategies
to learn science which leads to achiving less ieree. Supporting this finding different
cognitive strategies such as rehearsal, elaboradimh organizational strategies have been found
to foster active cognitive engagement in learnimgl aesult in higher levels of academic
achievement (15).

Even though the majority of students lack apprdpri@arning strategies to learn science,
their degree of usage of different learning strigegaries depending on their regions, sexes,
residences and other factors. For instance, thiere differences among the two sexes in using

self-regulated learning strategies. The mean vldueaise of cognitive self-regulated learning
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strategies for science learning was 2.80 for males1.86 for females and the mean for the use
of self-regulated meta-cognitive learning strategie science learning was 2.69 for male and
1.82 for female students. In overall use of sajjutated learning strategies, the mean value was
2.75 for males and 1.85 for females.

This showed that the mean differences were positiven we compare the male results
with females’ results. This means that males usdidregulated learning strategies in science
learning more than girls. The results of the indejemt sample T-test showed that the mean
difference between male and female students wadisant at p< 0.05. Therefore, in this study,

boys were more strategic in their science learttiag girls.

SUMMARY AND RECOMMENDATIONS

This study has shown that the Ethiopian schoolsnseesuccessful in their efforts to
improve the teaching learning of science and stisdascience achievement. These conclusions
are in line with Temechegn (16) that science edoicah general and chemistry teaching in
particular in Ethiopia lack appropriate teachinggass and curricular content for the target
group of learners. The main factors that were tetleto contribute to the poor academic
achievement of students in science include: stsdettitudes toward science, students learning
strategies, academic self-concept of students,héegc capacity, and ineffective teaching
methods, scarcity of human and material resouraed, family low income, and large family
size.

As findings of this study have indicated, challenge science education vary, to some
extent, from school to school. They also vary froegion to region. Moreover, the study

indicated that most of our preparatory schools temchave problems in providing quality
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education. Typically, many schools have large ckigses, in some cases as many as eighty
students, with few possibilities of meaningful gooor individual work and few opportunities for
direct contact with teachers; most of the schooigsegenced high rates of science teacher
turnover and consequently lack of continuity intinstional delivery in follow up process; and
shortage of science teachers is also a commongmobbserved in most of the schools. All
schools in this study experienced, in one way atleer, unsatisfactory teaching conditions. In
particular, according to the respondents as calusacher’s low motivation, the schools seem to
be characterized by constraints such as relatiogysalaries, whose real value has been eroded
over time.

The situation is even critical, for those teache® teach many classes for many hours
within the two shifts of their working hours; theaching methods tend to widely emphasize on
recall and rote learning rather than a journey tawanlightenment and reflective experience,
which generate useful knowledge and skills; lalmyras for science were widely underutilized
or wrongly utilized, that is, they are used foditenal whole class teaching rather than practical
work; lack of maintenance of equipments; lack afipment and resources in general is a major
constraint to effective teaching and learning psscand there were also striking inequality
among schools in terms of resources, resultingack lof uniformity in science curriculum
implementation.

Furthermore, the study indicated a significant kaged difference in participation in
science education. Thus, it has been observedtfatfewer number of female students attend
science education than their male counterpartss @hgparity in the participation of the two
sexes in science education could be attributed Iyngoncultural factors and stereotypes which

make it difficult for female learners to attendeswie and related subjects. Even though this
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difference can also be ascribed to cognitive stgtes learning capacity of individual students, it
appears to be negligible as compared to sociakahdral factors. Thus, we can conclude from
this study that girls’ participation in science edtion is low, inequitable, and inefficient. This
implies that talented female workers were missiagnf science-related careers and that more
girls could be attracted to science fields and exaréf they were given encouragements and
support.

Moreover, the results of this study indicated thHiare was a considerable level of
unfavorable attitude among students toward sciemegative academic self-concept of science,
less strategic of students and this feeling wasnadiccompanied by hatred of science and science
teachers. There was a general feeling among themamrity of students that science is a
difficult subject. Not surprisingly, this unfavodabattitude towards science was more noticeable
among female students. Too much theoretical tegcthat renders the subjects abstract and
boring and the resulting poor academic achieveraestudents have contributed highly to these
feelings. Traditional socio-cultural attitudes, which harder and more demanding tasks are
regarded as masculine, present science as a malgrdaeserved only for the specially gifted
minority. Such attitudes transmit poor expectatiand favor sex discriminations.

Science, especially, is also regarded by manytadiaus experimentation in laboratory,
and not as a creative and cultural activity andwacee of development. It was evident from the
results of this study that boys have higher levegdasitive attitude towards science than girls and
achieve better thatn girls. This means, in thighgtwne of the significant factors influencing
students’ academic achievement in science wasi@gstof students toward science. The results
of this study showed that attitude was one of igaificant variables related towards students’

academic achievement in science. What becomes fctgarthe result of study on the subject,
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mainly as a result of a serious consideration amdsgtigation of the problem that girls’ attitudes
to science were significantly less positive thaat tf boys and their academic achievement too.
More importantly, data from this study showed casutely that girls science education
does not remediate this lack of experience andsléaem to lack of experiences in science and
leads to a lack of understanding of science antribomes to negative attitudes to science and to
less achieve in science. This early establisheférdiice in the interests and activities of boys
and girls result in parallel differences in thaiience performances. Sex differences in attitude
towards science, in favor of boys, as indicatedhgyresults of this study can be attributed to the
socio-cultural roles of boys and girls in Ethiopsociety. Boys in Ethiopian society spend most
of their time at study because they have less haxtieities than girls and therefore have plenty
of time to study and can complete the assignmemen@y teachers which could contribute to
their relatively higher level of academic achiewsihin science.
The above discussions and findings of the studyl lea the following specific
implications of the study for the educational pplmakers:
* There should be policy formulation that will ensa@dequate provision of standards for
instructional materials.
» All science subject teachers should be exposeddatrained on the art of provision of

instructional materials on regular basis so asd&areaching-learning more effective.

There are also some important resource-relatedssshere policy is needed,;
a) Class size standard is needed
b) Teachers’ work load standard is needed

c) Teachers’ qualification standard for particulardgdevel is needed

16
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d) Strengthen efforts to close the academic achievergap through high standards,
accountability and more information should be gif@nparents at policy level.

All of these challenges identified may have theiwnocauses and possible solutions.
However, the researcher wants to comment only erfidifowing issues.

1. Science teachers’ deployment is a critical isfiuepresents by far the largest recurrent
cost of teaching science. Yet, often teacher pgstimot driven clearly by need. Woreda
(district) and regional level planning data may hetable to identify the science teacher
establishment in particular school and are eves liksly to be able to relate this to the
number of students actually studying science. Ftarhased staffing that relates science
teacher posting to indicators of numbers of sciestedents must be used.

2. Although lack of material resources (equipmentptaltory environment) can be a very
real challenge on how much science can be taulgrte tis evidence that this reason is
posed even by those teachers, and workers in vahatiwell-resourced schools.
Teachers’ poor motivation, lack of skills in plangiflexible and creative lessons, and
lack of understanding of curriculum objectives alldikely to be contributory factors in
determining why so much of the science that is hawgppears to diverge from the
expectations of the curriculum developers. On dooas it may also be these
expectations which are at fault. Hence, teachave o get training on how to use the
existing materials and how to implement the revisadiculum.

3. Although what students actually experience inrsmeeducation is largely determined
by school-level decisions about who teaches thememuwhat conditions, and with what
resources, not much is known about allocation prestwithin the school, or between

types of schools. It is noted that often grosssptiportionate allocations are made for
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the study of science. Class sizes are often exadgdarge, and taught in the poorest
conditions by limited number of teachers. Hencégcation at school level must be

similar
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