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ABSTRACT

The study aimed at assessing factors affectingamehtation of practical activities in
science education in some selected secondary apanatory schools of Afar Region. Practical
activity is at the heart of mastery of science igigee and it is believed that if there is no preet
either individually or in a group, all what haveebelearnt become inert knowledge. The
implementation process of practices in science &tghret is limited in Ethiopian schools and
students in Ethiopia generally perform poorly inieace subjects at secondary schools.
Academically less prepared students of seconddryade prefer humanities and social sciences
than science and technology in higher educatior.mibjority of students in schools of the study
area join social science. Therefore assessingriaatfiecting implementation of practical activities
in science education in study area is importamdeatify root cause and forward the way for the
improvement. Of the total 404 respondents fronseltiools, 68.81% responded as teachers do not
use practical activities in teaching science af@8d/I®6) of them respond as they do less than 5%
of the practical activities on their text books.s&hce of separate and well equipped laboratory for
each science, absence of efforts made by scieackdeto use local material for practice of basic
activities and less attention of local governmemd achool administrative to existing problem
results in less student motivation to practicaégtwhich have influence on student’s preference
to science education in the study area. Theretteateoon should be given by all concerned bodies
and stakeholders to solve the problem and encostagents to science practical activities to join
science classes of future science and technologgugte.[African Journal of Chemical
Education—AJCE 6(2), July 2016]
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INTRODUCTION

Science education is the developing of technoldigididerate citizens who understand
how science, technology, and society influenceasmather and who are able to use this knowledge
in their everyday activities [1]. Study of scieniseimportant because it has the potential for
improving the quality of life and making the woddfer, empowers people, giving them greater
control over their lives by providing path ways fording answers to questions [2].

The quality, relevance, methods of teaching, humeaource, scientific literacy, science
process skills, higher order thinking, science-tedbgy-society, teachers quality, textbooks of
science education directly impacts on the extengrofvth and development of science and
technology [3].The development of a modern civii@a has a lot to do with advancement of
science and technology. Focusing on the Scienc&actthology Education is becoming common
goal for nations to increase their developmentaélld4] since advancement in science and
technology help as a tool for boasting countriememic, social and political development.

It is believed that practice is at the heart of i@gsof science discipline. If there is no
practice either individually or in a group all wHadve been learnt become inert knowledge [5].
Mostly science practice takes place in scienceréboy. Science laboratory is a very important
resource input for teaching science and is an itapbpredictor of academic achievement [6].
Science laboratories made this world very advamaeedscientific in its purposes.

Many researchers suggested that learning sciermehanced and the understanding level
is improved when students are engaged in sciebogdtory for practical experiments [7-9].The
laboratory has been given a central and distincblein science education, and science educators

have suggested that rich benefits in learning sei@ome as result of using laboratory activities
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[10]. However, the facilities for teaching scierare not up to the mark at secondary and higher
secondary stages [6].

Secondary school is the base in preparing studenszience education. It is at this level
they were exposed to laboratory equipment, actiwiéind precaution or safety rules. A high school
laboratory should have the equipment necessaryotmluct meaningful demonstrations and
experiments. Teachers must understand that studéhttimited strength or mobility can have a
full laboratory experience with appropriate accordatemn, such as a lab assistant [11].

Hunde and Tegegne [12] reported that, despite dbethat laboratories have multiple
benefits ranging from making learning concreteying basis for science education; students were
deprived of such opportunities. Many countries haygen attention to the effective
implementation and practice of science educatiotheir secondary schools [1]. Malaysian
Government had announced a new education policstrengthen the education standards in
science and technology to compete with advancedtoes and vowed to stand in the list of
developed countries in 2020 [13].

The Commission for Africa report recommends thatcaih countries have to take specific
action that strengthen science, engineering anthtdogy capacity since such knowledge and
skills help countries to find their own solutiontteeir own problem [14]. Similarly, currently the
Ethiopian government determined and introduced vehadw known as a “70:30 professional mix
which 70% will be Science and technology streamden80% will be Social Sciences and
Humanities streams at higher education. This detrated that the government has given due

consideration to science education [3].
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However, production of quality professionals inescie and technology is influenced by
entrants who in turn influenced by the extent taclhsecondary education laid foundation in
Mathematics and Natural Sciences as stated by ®vall (2003) cited in Hunde and Tegegne
[12]. The implementation process of science edanas limited in Ethiopian schools and students
in Ethiopia generally perform poorly in science jsgks [15].

Academically less prepared students of seconddrgads prefer humanities and social
sciences than science and technology. This noerdift in Afar region where majority of
preparatory complete students join social sciemceh@manities for their higher education study.
The current study is aimed to assess factors thdehthe implementation of science education in
secondary and preparatory schools found in Afaidteg
Basic Questions of the Study

Based on the stated problem, the study attemptrdwige answers to the following
guestions.

1. Do teachers use practical activities in teackirignce education?

2. How frequent do teachers use practical act&/ititeaching science education?

3. From the total practical activities in your sue text books how money of them you did
averagely?

4. What is the attitude of teachers in implemenpregtical activities in science education?

5. What is the interest of students toward practctvities in science education?

6. How do students involved in practicing sciendecation?

7. Do each science subject in your school have tven laboratory?

8. Is the available laboratory well equipped?

9. Is Professional laboratory technician availdbteeach course of each subject?
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Scope and Significance of the Study
The study was delimited to five school of Afar Regiin North East Ethiopia, in which
both secondary and preparatory students are alaflatthe fact that the problem of this study is
serious issue in the region. The study focusedradeg9 and 11 students. This is because grade 9
is the stage at which the students join their séagnschool and have decision to focus on the area
of their study while grade 11 is the stage at whitldents implement their decision of areas of
the study.
The study may be significant in the following redgr
» This study would help Ministry of Education/ Afaregon Education Office to identify
ways to attract students of the region to sciemceation.
» It gives direction for Ministry of Education/ AfdRegion Education Office to allocate
resource to construct laboratory rooms and imptbgeexisting laboratory facility.
* It helps the science teachers to hence love fatiped activities and attract their students
to science.
* It enables school principals to motivate teaches laboratory technicians to use local
materials to teach practical activity and make siisl use it.
» It helps local government of the region and oth@rcerned stakeholders to be involved
very much in improving the implementation of praatiactivities in science education so
as to make students to join sciences to contritoutiee 70:30 higher education intake ratio

of the country in the region.
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METHODOLOGY
Description of study area

Geographically, Afar Regional State is locatedha hortheastern part of Ethiopia. The
total geographical area of the region is about @J®,km2 (16). It is geographically located
between 39034’ and 42028’ East Longitude and 8a#t'4030’North Latitude. The region shares
common international boundaries with the State ritr¢a in the north-east and Djibouti in the
east, as well as regional boundaries with the RegiStates of Tigray in the north-west, Amhara
in the south-west, Oromia in the south and Sonmalihe south-east. Administratively, Afar
National Regional State consists of 5 administeatizones (sub-regions), 3%eredas
(administrative districts), 28 towns, and 401 raadl urbarKebeleq16].

Study Design, Methods of Data Collection and Samig

Descriptive survey study was used to assess faatfasting implementation of practical
activities in science education in some selectepd&atory Schools of Afar Region from February
2013 to December 2014.

The data was obtained from primary sources thraalfiadministrated questionnaire. A
sample from population was selected to generdhigenthole students and science teacher’s idea
in order to make the overall conclusions.

Stratified random sampling technique was used derto get more precise estimators
which represent the whole population. Five secondad preparatory schools were randomly
selected from the region and each school is takatifeerent groups. The target population was
students of grade nine and eleven and sciencegeaddf the total 2254 grade nine and eleven
students, 404 students and of the total 46 scieamers 17 of them were randomly selected for

the study. The gathered data were reviewed, amdahalyzed to form some sort of finding or
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conclusion. Both descriptive statistics such agifemcy distribution, pie chart, and bar chart and

inferential statistics were used to analyze tha.dat

.‘ -.‘\\ """)e_; J—\—&—‘l}
~ Eritraa > Yemen
. . Sud
, Daiot ~ s r.-E}“E-}" \
\ ey W N St o%
| Kune;; L N Benishangil- baﬂmnarﬂ '\‘trﬂ’ ilbnutu poer
I . Lk :
= Zl'ul'r.n.rzg ~ J ﬂr Da a
e '..-a 3  Berefrale MiE Eritrea = Aﬂb‘fﬁ:s g I AW o alia
jay T -
T ZONE 2 Gambetlaton "Orom.fya S Sonrai
L= e . 2 “Eathern, @6_“
Mekele }Tﬂoa-me_;rr e N i Re i =
= e S Afdera o
Ugandia 4]
)

Weldi yar"',"_

Dessie m- _

,2" /:"
Amhara’ e
i ]
_,-‘/ international boundary
Sem o regional boundary
Debre -G i —
Birhan s ) <« zonal boundary
- D”f':f,,llawaé S ———— woreda boundary
Argaba| = - paved road, gravel road
\_ -z railway
study area
eﬁm}e 1 L
—— o 100 km
f_) Ee scun’:e MCE 2001;: cartography: M. Wegener, 2007 L d

Figure 1. Map of the study area

Ethical Consideration

Consent Letter was written from Samara Univertifar region education bureau and

from the bureau to the concerned secondary andamae&py schools. Before disseminating

guestionnaires’ to students and teachers, fornratipsion was taken from the informants.

RESULTS AND DISCUSSIONS

Table 1 below show total students participatedunment study by school and sex. Of the

total participated in the study 263 (67.96%) ointh&ere mal

e while 124 (32.04%) were female.

129




AJCE, 2016, 6(2) ISSN 2227-5835

The table also indicates, of the total student$28315%), 65 (16.80%), 114 (29.46%), 22 (5.68%)
and 103 (26.61%) were participated in the studynfAba’ala, Asayita, Awash, Berhale and Dupti
secondary and preparatory schools respectivelyh©total students, the highest 114 (29.46%)
respondents were participated from Awash SecoraladyPreparatory school.

The table indicate of the total female (124) pgated in the study, the highest 40
(32.26%) female were patrticipated in the study frdwash Secondary and preparatory school.
The data also indicate the participation femaldesttiin all school is far less than male which is

the indication female participation in natural sce is low compared to males in the study area.

Table 1. Student Respondents by Sex and Grade Level

School: Student Respondents by Grade Lev Total
Grade 9 Grade 11
Male Female Total Male Female Total

Aba’ale | 30 (71.43% | 12 (28.57% | 42 (19.18% 35 (85.37% | 6 (14.63% | 41(24.40% | 83
(21.45%)

Asayite | 23 (48.94% | 24 (51.06% | 47 (21.46% 12 (66.67% | 6 (33.33% | 18 (10.71% | 65
(16.80%)

Awash | 37 (57.81% | 27 (42.19% | 64 (29.22% 37 (70% 13 (30% 50 (29.76% | 114
(29.46%)

Berhale | 17 (77.27% | 5 (22.73% | 22 (10.05% 22 (5.68%

Dupti 25 (56.82% | 19 (43.18% | 44 (20.09% 47 (79.66% | 12 59 (35.12% | 103

(20.34%) (26.61%)
Total 132 87 (39.73% | 219 (100% 131 37 168 (100% | 387
(60.27%) (77.98%) | (22.02%)
Total Male 263(67.96%) Total Female 124 (32.04%

Of the total grade nine students 219 (100%) padieid in the study 132 (60.27%) are

males while 87 (39.73%) of them are females. Tighdst number 64 (29.22%) of the students
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are from Awash secondary and preparatory schoolameist number 22 (10.05%) of grade nine
students are participated in the study from Berbat®ndary and Preparatory school.

Of the total grade eleven students 168 (100%) @pated in the study 131 (77.98%) are
males while 37 (22.02%) of them are females. Tighdst number 59 (35.12%) of the students
are from Dupti secondary and preparatory school@andst 18 (10.71%) of grade eleven students
are participated in the study from Asayita secondaid preparatory school.

Table 2 below show teacher respondents of all dshgarticipated in the study. Of all
teacher 17 (100%) respondents participated inttidysonly 1 (5.88%) are females from Berhale
Secondary and Preparatory school while the regnafte teachers.

Table 2. Teacher Respondents by Sex

Schools Teacher Respondents by Sex Total
Male Female

Aba’'ala 3 (100%) 0 3 (17.65%)
Asayita 4 (100%) 0 4 (23.53%)
Awash 4 (100%) 0 4 (23.53%)
Berhale 1 (50%) 1(50%) 2 (11.76%)
Dupti 4 (100%) 0 4 (23.53%)
Total 16 (94.12%) 1 (5.88%) 17 (100%)

Table 3 below show student’s response to teaclusesof practical activity in teaching
science education. Of the total students partieghat the study, 271 (70.03%) of them respond
as their teacher do not use of practical activitygiaching science teaching while 116 (29.97%)
respond as their teacher use practical activitieathing science teaching. Of the five schools
studied, highest number 50 (60.24%) of studentporeded from Aba’ala Secondary and

Preparatory school as their teacher use practit&ity in teaching science while lowest number
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of the students responded from Asayita 63 (96.9284) Berhale 19 (86.36%) Secondary and

Preparatory school as their teacher do not usdigabactivity in teaching science.

Table 3. Students Response to teacher’s use digalaactivity in teaching science Education

Schools Students Response to teachers use of Total
practical activity in teaching science
Yes No

Aba’ala 50 (60.24%) 33 (39.76%) 83

Asayita 2 (3.07%) 63 (96.92%) 65

Awash 40 (35.09%) 74 (64.91%) 114

Berhale 3 (13.64%) 19 (86.36%) 22

Dupti 21 (20.39%) 82 (79.61%) 103

Total 116 (29.97%) 271 (70.03%) 387 (100%)

Figure 2 below show percentage teacher’s use atipah activities in teaching science.
Of the total 404 respondents from all schools, 8% 8esponded as teachers do not use practical

activities in teaching science while 31.19% of thedicated as teachers use it.

Wyes
Ere

Figure 2 Percentage teachers use of practicalitiesivn teaching sciences
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Figure 3 below show percentage frequency of sciegeehers using practical activities in
science. Of the total students participated irstiey majority of them (53.96%) reported as their
teacher do not use practical activity in teachicigrsce while 21.04% of them indicated as their

science teacher use it.

50—

E3.96%]

50

404

Percent

25.00%0)

20 21.04%

T T T
some times rarely not at all

Percentage Frequency science teachers use practical work

Figure 3 Percentage Frequency of Science Teaclseng Bractical Work in Class teaching

Of the total 387 students participated in the stBdg2 (52.20%) of them replied as their
science teacher don not use of which the highesgtorelents 60 (58.25%) were from Dupti
Secondary school while 85 (21.96%) of them rephesdtheir science teacher sometimes use
practical activities in teaching science in thessldNone of the respondents replied as their teache
very often use practical activities in teachingeace. Of all schools under study, highest
respondents 49 (42.98%) from Awash Secondary Salespbnd as their teacher Sometimes use
practical activities in teaching science while 34.21%) from the same school respond as their

teacher rarely use it.
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Table 4 below show that, of all science teachgvardents none of them responds as they

very often use practical activities in teaching ltmajority 12(70.59%) of them do not use it. The

other 3 (17.65%) of them replied that they somesiome practical activities. Of all schools, Awash

secondary school is the only school in which tea@@mmetimes 3(75%) and rarely 1(25%) use

practical activity in teaching science.

Table 4. Students’ response to frequency of usiagtigal activity in teaching science education

Schools Students Response to Frequency of using ptigal Activity
Very Often Sometimes Rarely Not at all

Aba’ala 0 (0.00%) 10 (12.05%)| 19 (22.89%) 54 (6506
Asayita 0 (0.00%) 11 (16.92%)| 12 (18.46%) 42 (6%%2
Awash 0 (0.00%) 49 (42.98%)| 39 (34.21%) 26 (22.81%
Berhale 0 (0.00%) 2 (9.09%) 20 (90.91%)
Dupti 0 (0.00%) 15 (14.56%) | 28 (27.18%) 60 (58.25%)
Total 85 (21.96%) | 100 (25.84%) 202 (52.2000)

™ Far14

50—

Percent

20—

13.61%]
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T
5-24%
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25-49%

Practical Activities Done

Figure 4 Percentage Practical Activities Done mghhool

T
S0-74%
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The above figure 4 show that of all respondentiqyaated in the study, majority (78.71%)
of them respond as they do less than 5% of thevitesi on their text books while small
respondents ( 4.70%) indicate as they do 50.74%ctiities on their text book. This indicates

that majority of students in each school do leas 5% of the activities on their text books.

s0—

40—

Percent

307 57 .92%)

20— 42 08%

10—

T T
positive negative

Teacher Atitude

Figure 5 Teachers Attitude towards Applying Praadtigctivities in teaching science

The above figure 5 shows that majority (57.92%)hef teacher have positive attitude
toward applying practical activities in teachingesce while others (42.08%) of them have
negative attitude toward applying practical actegt The science teacher in the each study school
reported that even though they have positive dgitto practical activities, absence laboratory
facility, less motivation of school principals talfill laboratory facility and environmental

condition makes them not implement practical atésiin science teaching.
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Eyes
-rIU

5.35%

Figure 6. Students interest towards practical @ms/in separate laboratory rooms.

Figure 6 shows student’s interest towards practcdivities. Of the total respondents
84.65% respond as they have interest of learniagtioal activity while 15.36% of them have no
interest to it. But the reason behind is less prakéactivity.

General secondary school is the base in prepatudgsts for science and technology
education and it is at this level where they weqgosed to laboratories equipment, activities and
precaution or safety rules. If there is no pracetler individually or in a group all what have
been learnt become inert knowledge [5]. In theentrstudy, for each science subjects, almost all
secondary and preparatory schools have commonatargr Each schools laboratory is not
equipped and chemicals which are even importasintall extent are missing. In all schools there
is no facility except Awash and Aba’ala secondariyo®ls in which there are some facilities but
laboratories are not functional and equipmentsdmnicals are simply stored in non-ventilated

store due to absence of skilled laboratory tecangiand cooling system.
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Similarly [12] reported that Jimma university commity school and Yebu School have
laboratory which is not functional while Bilida Subl has no laboratory set up at all. Except
Awash and Dupti which have plasma television ingtom, others have no any plasma television
distribution due to electric power supply problendather factors and there is no continuous
distribution even in those schools which have pesatevision.

Therefore students in these schools are at a distatye compared to students who are
receiving televised instruction who have at leagiosure to laboratory equipment, demonstration
of experiments. Similarly Jimma University commymsichool, Yebu School and Bilida School
in Jimma face the same problem due to absencelefided instruction which is useful for
conceptual understanding of the practice [12].

The study revealed that students have interesata Ipractical activities. This is indifferent
from the study conducted by Negassa [18] in whihgtudents were not interested to conduct
practical activities. But the less admission andigi@ation of students to science education result
from assumption that less or absence of any ped&gtivity in science subjects due to laboratory
facilities have influence on their score in scieand their future study.

The other factors is that, the room of availablmgwmn laboratories are too small to hold
all students and not suitable to work in, due tklaf ventilation as far as the temperature of the
environment is very hot. In some schools even twns are not built for laboratory purpose,
doors, windows, roofs are broken. Totally the labary rooms and laboratory environments are
dirty and not suitable to work in.

This shared truth with the report of Tesfamariaralef19] which most laboratory rooms
available in secondary schools of Mekele town weebuilt for laboratory purpose and lacked

even the most basic facilities like running wasewrce of electricity; working tables, sinks, hoods
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the rooms windows, roofs and doors are broken. &f@ges all under study school teachers to
use only theories to teach their students. Thisinglar with idea that “most high schools in
Ethiopia used to teach practical subjects theakyievithout adequate support with experiments
due to high scarcity of laboratory equipment anenaicals” [20].

Students’ interest and their academic achievenmesgience education have direct relation
and as the same time affective practices of stgdentlassroom are strongly related to their
academic achievement [21]. Students are effectigalycessful through practicing the subject
matters. Farounbi [22] argued that students tenohtterstand and recall what they see more than
what they hear as a result of using laboratorigeerteaching and learning of science students so
as to get better achievement. Laboratories havéipteubenefits ranging from making learning
concrete to lying basis for science education & gbhbsequent levels [12]. Students in current
study schools were deprived of such opportunitesabse of the following hindering factors,
which makes negative impact on students’ preferémseience education:

* The absence of separate well-equipped laboratoegeh school under study.

* The absence of laboratory technician for each sei€¢Biology, Chemistry and Physics) in
the school, who can carefully facilitate and |elael laboratory procedure.

» Absence of well-prepared laboratory manuals.

» Chemicals, apparatus and laboratory room giveflesgion for the fact that the chemicals
on the laboratory are highly expired and outdad&ed, dangerous for the students.

* The laboratory room does not match with the nunalbstudents.

» Some schools do not have totally laboratory roontseven those which are available not

suitable for work.
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* Very hot environmental condition and absence ofing@ystem in areas where the schools
available is another factor.

* Less attention is given from administrative goveeni of the region and school
administrators to sciences education

* Less motivation of science teachers to use loc&mads to at least conduct basic activities
on student’s text.

» Absence of televised instruction which at leastomgs students to practical materials,
procedures and diagrams in most schools in theystr@a and non-continuous

functionality of the television even the schoavailable.

CONCLUSIONS AND RECOMMENDATIONS

It has been found that teaching science withouttimal activities have effect on student’s
interest towards science disciplines which resuless student enrolments in science class. The
hindering factors identified in the current studgka students do not get satisfactory laboratory
practices. As a result of these students at secprashal preparatory schools of Afar region lack
interest to join science class.

In each school under study, female student enralittegeneral secondary school is less
which is far less in preparatory schools comparedenndicating less preference to science
education. As the same time students enrollmestitnce class is different in each school.

From the study, it is possible to conclude thatnet®ugh there is no separate laboratory
for each science and even the existing laborawrnot well equipped which is not suitable for
conducting activities, there is no efforts magesbience teacher to use local material even to
show demonstration to science students. This sesuléss student motivation to practical activity

which has influence on student’s preference toneegie@ducation.
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In general, less local government education offsolool administrators and community
attention to fulfill laboratory facility, less conitment of science teachers to fully use the etiort
encourage their students to practices and lesvatiotn of students, implementation of practical
activities in secondary and preparatory schoohefgtudy area is by far less and result in less
preference and admission of students in sciencseta

Therefore, Ministry of Education, Afar region edtica bureau should launch science
education project in the study area which focusesahool laboratory establishment and facility
fulfilling as well as enhancing knowledge and skof science teachers. A great awareness on the
importance of science education has to be givestiolents by role model professionals,
educational structural organizations and scienaehiers.

Science teachers and other concerned bodies sheultbmmitted to build students’
confidence in their ability to do well and bett€hey should check the practice of students’ science
education for students in general to female stid@mtparticular so as to enhance the low
performance of students in the science subjectgsh®other hand students should take an active
role by taking responsibility for their own leargirask their teachers and school principals for the
fulfillment of their laboratory and ask their teach to encourage and assist them to use local
material for practice.

The nearby Samara University and Mekele Universitycollaboration with other
institution should work on the schools science heaacapacity building, make the available
laboratory functional by giving training, by makiagrangements of the laboratory through their
community service project.

Ministry of Education and Afar Education Bureau gldoconstruct standard laboratory

classes separately to each science subjects| fdil-trained laboratory technicians, chemicals,
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apparatuses, well-designed laboratory manuals iarmbbling system to chemical store and the
laboratory at whole. Parents should get effectmaraness on the importance and benefit of
science education by school principal and otheceored bodies so that they can support their
children’s effectively and send them to admit scesnlass. Local or international NGOs should
focus in improving science education in generabedary schools.

In generally, since, Ethiopia’s higher institutimaining focuses on science and technology
through 70:30 policy to transform agricultural iedustry to industry led agriculture, the country
needs well trained man power in the fields of scéerand the central missions of all schools are
to produce good citizens, academically talentedfahde scientists. Therefore, in order to have
students with high science achievement, schoolsuldhgive special attention to the
implementation of effective practical and laborgtactivities in science teaching and attract

students to science classes in secondary schools.
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