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Abstract

Notwithstanding the quantum of research works ia literature relating to school
science, there are still issues for science edigatad researchers to consider and read around.
Even at higher platforms such as UNESCO, reseaarksaon science education are presented
and discussed in order to clear the way for quadityence education. In this paper, an
investigation into challenges science teachers ifadeaching Integrated Science at the Junior
High School level was conducted. Qualitative appihoauch as open-ended interviews and
observations of science syllabus, standard examimguestions, and students’ textbooks were
deployed to investigate the challenges of sciemaehing with 10 science teachers in a
developing country. The challenges so identifiecluded loaded science examination papers,
attitude of students towards school science, theceyat of improvisation, and students’
preparedness towards new science lessons. Theldengka in one way or the other affect the
teaching methodology selection by teachers for iguacience education. It was therefore
recommended in addition to other things that exp@rimprovisation should take a second look
at the concept in order to incorporate the curesliion of scientific concepts which have been
added to the Basic School Science.

Keywords:Challenges; Integrated Science; Junior High S¢hsablool science; teachers

Introduction

The state of science education has been of intevesiny governments and researchers
over the years in the world’s school educationeystMost governments in one way or the other
focus on improving science education in order fecifthe economy. For this and other reasons,
many research works in science education have t@matucted at all levels of school education
using different variables and methodology giveretatton to many things. Anderman, Sinatra,
and Gray (2012) pointed out that issues such atabitdy of appropriate science textbooks and
classroom resources, preparation and training efsprvice and in-service science teachers,
political and religious oppositions to the cuttiedge of science are some of the enormous issues
confronted with science education. The rest arended to meet standards and to effectively
train science students for standardised examiragoil the challenge of the web as a source of
information.

Pryor and Ampiah (2003) explained that in Africea¢hing in a village school is not an
easy task. This is because the poor results obtadigestudents from the final examinations
conducted by International Institutions such as tWAfsican Examination Council (WAEC)
make it difficult for teachers to maintain any sensf professionalism and pride. Teachers
usually attribute village school students’ poorfpenance to the students’ lack of interest in
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schoolwork and indiscipline. Part of the blame lsoaattributed to parents/guardians’ neglect
towards students’ learning. Thus the difficultydears face in teaching students from village
junior high schools (JHS) in Africa in general aBthana in particular is the poor attitude of
students and other community members towards siclgo@ryor & Ampiah, 2003).

Students’ poor attitude and interest towards sclsomnce is an issue identified across
the world (Adu-Gyamfi, 2013; Fensham, 2008; Hall&oisson, 2001; UNESCO, 2010). In
some instances, students’ lack of interest in seies associated with the use of science to select
a small fraction of elite students at the earlysaigebecome science specialists and in Malaysia,
students’ lack of interest in science is associatétl scarcity of well-paid jobs for science
professionals (Hallack & Poisson, 2001). In Ghadmastudy of Adu-Gyamfi (2013) added that
students’ lack of interest in science is anchonedhe time consuming and less practical nature
of learning school science as well as the learmhgcience which is basically knowledge
transfer from science teachers and textbooks. Eei¢@achers’ decisions about instructional
practices such as procedures for assessment, ggpapstudents, and the types of rewards and
punishments are crucial to influence students’regeand attitude in pursuing any science-
related subject or course in the future (Andermaal.e2012). It is therefore recommended that
teachers should inculcate in students the intémeghd adequate knowledge of the contribution
of school science to the development and technodbgidvancement of the society they live in
(Fensham, 2008).

From Hewson (1992, p. 10), “accepting that studdmtsl different conceptions that
might need to change is one thing: concluding ithigt the teacher’s responsibility to engage in
teaching practices that might facilitate concepttlenge to occur is a separate matter.” It is
therefore the responsibility of teachers to idgnsfudents’ conceptions and to instruct them in
ways that will facilitate conceptual change. Conszly, Hewson asserted that teachers should
not compel students to surrender their alternatorgeptions but adopt appropriate instructional
strategies that will offer students’ alternativenceptions the opportunity to equally compete
with teachers’ or scientific conceptions for acespge (Hewson, 1992). This can be achieved
when science teachers encourage students to apakdery information presented to them and to
discuss the information with respect to its pertamexits (Dass & Yager, 2009).

In addition, to make science education effectiaehers need to transform how students
think to assist them to make meaning and applynsiiee knowledge as scientists do. This
transformation can be done if and only if scieneachers can instruct science like a science
(Wieman, 2008). It must further be noted that stslepre-representations, which are assembly
of ideas and images students use to solve proldambe more or less accurate. It is expected of
science teachers to discover and confront sucleseptations to confirm or contradict them.
This will help teachers to build new scientific kmedge in class (Kozan-Naumescu & Pasca,
2009).

Handelsman et al. (2004) reported that some tega@rerintimidated by the challenge of
learning new instructional strategies and therefogsist any change in their respective
instructions. Wieman (2008) in his presentatioresded that the issue with science education is
for teachers to develop a mindset that their im$imn should be deployed in a similar way with
all the rigor and standard as scientists conduenstic research. Consequently, science teachers
are expected to create an environment conducive stadents’ active questioning and
identification of issues and answers by employipgrapriate instructional strategies (Dass &
Yager, 2009).
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Further in Africa the problem of teachers teachaigthe JHS level in Sub-Saharan
African villages is the inability of teachers toeustudent-centered instructional strategies instead
of teacher-centered ones (Pryor & Ampiah, 2003) an8an Francisco Bay Area, teachers in K-
5 schools taught science using basically lecturthags based on textbooks (Thomberg, 2009).
The teacher-centered instruction is reported toehlb®come necessary as most students in
African villages find it difficult to make any megagful verbal interactions in English Language
(Lo) or even Ghanaian Language:Xlfor the case of Ghana with respect to topicshe t
curriculum.

The study of Pryor and Ampiah (2003) revealed thast teachers were cautions with
language policy adopted by Ghanaian Basic Schadisre the medium of instruction for the
lower primary is k.. JHS teachers including science teachers wereeofiew that the use of;L
affect students’ performance as the transitionogr@nd most students are left in the state of
confusion. This is because all materials excemeho Ghanaian Language are written jrahd
students found it difficult to understand exercigesten in Lp.

Dass and Yager (2009) reported that the naturecieginse teaching in schools and
colleges has changed over the last 50 years anel ihéherefore a need for new perspective of
school science education. For teachers to meettiarging nature of school science and the
changing notions of what desirable science edutasiothey are expected to undergo effective
professional development that can address suchgebBarThomberg (2009) identified staff
development as what teachers need to transformcsigtudies into an inquiry-driven project-
based learning. This staff development should hettred in such a way that it will take regular
forms. Kozan-Naumescu and Pasca (2009) found #wathers within the bracket of pre-
university education are involved in continuous edion. This places two main challenges at
the door steps of such teachers. That is teachensaatly required to raise the level of scientific
knowledge of their respective areas of teachingtanaise the level of psycho-educational and
methodical preparations in their lessons with resfrecurrent trends of education.

Fensham (2008) identified that it is better to hkegs quality time of science learning to
learning science aided by an under-equipped teaclkensham therefore recommended that
members of Science Teacher Associations who aré exjerienced in the problems embedded
in the teaching and learning of science shouldpetheir colleagues who are under-equipped in
order to offer the needed assistance to studeritis i§ an indication that even at higher
platforms such as that of UNESCO, science educatmisother interest groups appreciated that
science is bedeviled with some problems and ifiskntified and removed could still hinder the
heights science education could attain in th& @&ntury. This is because school science has
been identified as tool that could help to deligbtiety in and share in the scientific enterprise
(Fensham, 2008).

In this paper there was the need to report on iestigation into the teaching and
learning of school science at the Basic Educati@rgin Junior High School [JHS]) level in a
developing country using qualitative methodologgb@rne and Collins (2001) explained that
the use of qualitative methods in investigating ptaxity of an issue provides new insights into
the nature and quality of school science. The mepaf the study therefore was to investigate
the challenges face by teachers in teaching Integr&cience at the JHS level. Through this
investigation, how the challenges so identifieceetiéd science education was determined. The
study was guided by the following research questibith helped to achieve the purpose of the
study:
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What challenges do science teachers face in tepdhiegrated Science and how do
these challenges affect the quality of sciencehiegcat the JHS level?

Participants and Methods

The report in this paper was based upon a studylumed in one of the district
assemblies of Ashanti Region of Ghana. The disscselected as it was noted for its interest in
school education. All levels of school educatiorrevpresent in the district as compared to the
other districts of the Ashanti Region. At one o districts’ Teacher Association Meeting held
at the district capital, | made contact with sonfighe science teachers present at the meeting;
explaining the purpose and benefits of the stuahdnded to conduct with science teachers in
the district. Out of the number of science teachegoke to, 10 of them agreed to participate in
the study. All the 10 teachers were professionathers with six of them holding degree in
education and the other four holding diploma incadiwn. Out of the four diplomas, two of them
were pursuing degree in education through the rist@ducation mode to upgrade themselves.
The teachers could be referred to as experiencatheées as on the average each has taught the
JHS Integrated Science for 5 years.

I made arrangement with the teachers to visit thentheir respective schools for
interviews. The interview with the teachers and #mErompanied observation of science
materials and equipment elapsed for 14 school d&yis. is because each teacher was given a
day for the interview and where necessary a follpanterview was carried out. It could be seen
that few number of science teachers at the JH3 Veeee involved in the study and the reason
being the use of individual interviews. The indivad interviews with the teachers provided the
study with rich and extensive data though it wasetconsuming (Osborne & Collins, 2001).

The interview schedule was that of open-ended omerevthe 10 teachers had
opportunities to demonstrate their unique way aking at the challenges they face in the
teaching and learning of science at the JHS |l&lkthe teachers were asked the following basic
guestions in the order in which they occur:

1. How do you see the teaching and learning of sciahtiee JHS level?
2. Explain why you consider science teaching and lagrat the JHS level as an interesting
one.
3. What kind of challenges do you usually face in g science at this level?
4. Explain how the challenges you have identified ffthe teaching and learning of
science at this level.
Such an approach of using the same basic quedtioral the teachers could be said to have
reduce any form of biasness and could have inade#ise spectrum of comparison of the
teachers’ views on the challenges of science tegcht the JHS level. However, from one
teacher to another, new issues that evolved wetleiuinvestigated in the next interview
session with another teacher.

To ensure convergent validity of the views of teadhers interviewed, | observed and
compared the past examination questions which wtmedardised test items set by the West
African Examination Council (WAEC) for students #@te JHS level in the Basic School
Certificate Examination (BECE) to the outcomes lad tnterviews. The WAEC Science 2 test
items for the period 2009 to 2013 were used forgtely (WAEC, 2009; 2010; 2011; 2012;
2013). | further observed and read the IntegratednSe Teaching Syllabus for JHS and this
further helped to ensure the validity of the datarf the instruments for the study. The data
collected from the multiple sources helped to expiaore fully, the quality and complexity of
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the views of science teachers on the challengdstegrated Science teaching at the JHS level
(Cohen, Manion, & Morrison, 2007).

Findings
After the interviews and the observations, the giew the teachers were transcribed. |

then constructed meanings from the explanationsngby the teachers. From such meanings |
made from the 10 science teachers’ explanationsvels as the observations of WAEC
standardised test items and the JHS Integratech@ciByllabus, the findings were summarised
under four main themes as:

1. Nature of JHS Integrated Science teaching;

2. Science materials and equipment;

3. Nature of WAEC test items for BECE candidates; and

4. Students’ attitude towards learning science.

Nature of JHS Integrated Science Teaching

The Ghanaian JHS Integrated Science Syllabus hgdaa of inculcating scientific
literacy and culture in high school students tobémaghem make informed choices in their
personal lives. It was further aimed at produciogpetent professionals in various scientific
disciplines at other levels of education (Ministof Education [MOE], 2012; Ministry of
Education, Science and Sports [MOESS], 2007). Wkess has been organised into five
sections as diversity of matter, cycles, systemsrgy, and interactions of matter. All the five
sections were carefully structured for the threarygrogramme to help achieve the two main
goals of teaching Integrated Science at the JH&l.I&nder each section for each year group,
there were general objectives from which specifigectives and corresponding content were
outlined. Teachers teaching the JHS Integratedn8eievere expected to devote 20%, 40%, and
40% respectively to Knowledge and Comprehensionplidation of Knowledge, and
Experimental and Process Skills in their teachlagrning and testing (MOE, 2012; MOESS,
2007). This is an indication that the plannershef $yllabus require teachers to emphasize much
on teaching, learning, and testing in the dimersionapplication, experiment and process skills
which could help to attain the goals of the syllabu

The topics in the syllabus were carefully selecied developed to meet the aims and
objectives of the syllabus. Almost all the teacheese of the view that the topics in the syllabus
which seemed difficult and lengthy were broken dawmmeet students’ growth and maturity.
Matter was a perfect example here as aspectswérg treated every year for the three-year
period. However, topics such as introduction te@d¢nated Science, hazards, measurement, acid,
base and salt, machines, and water are treatedoampleted in only the respective year selected
for such topics. Notwithstanding these observatioasle by the teachers from the syllabus, the
teachers were unanimous in saying that the teacttiegsyllabus depends largely on the
characteristics of the students. Erica sad:

When the students are good and you're sure of gakhem the

following year you can even teach all the aspetts lareak-down topic.

And if they are weak, then you need to work evéa & the selected

aspect of the topic for that year.

The teaching of Integrated Science at the JHS lexsd considered generally as an
interesting thing to do by the teachers. Reasorenddy the teachers as to why it was interesting
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to teach science at the JHS level included the ppities given to the teachers to train students
at this level; teachers’ interactions with studesssome scientific concepts which students have
prior knowledge and experience of, students sharfregientific knowledge and experience with
colleague students as well as their teacher; steldeeractions with materials in learning the
scientific concepts; and students’ reactions daiting for their final examinations. For instance,
Mensa said:

My students naturally complain about the sciencetemt as compare to

other subjects but they always come out of the medion room happy;

saying it was cool. This usually makes me happymativates me as |

prepare for the year ahead.

Another area which is interesting when it comesettching science at the JHS level is
the students’ readiness or preparedness for teaceiessons. Adiyia amongst the 10 science
teachers added:

I don’t know if it is only in my school or classutbmy students are

always well prepared and ready for my lessons. Whenl’'m absent

from school the students will tell me the followday that they miss me.

You see for such students | feel like being wigmtlall the time.
However, all the 10 teachers overwhelmingly indédathat notwithstanding the interesting
nature of teaching science at the JHS level, itccatitimes be challenging. At this point of the
interviews with the teachers, | began to look foswers to the questions of how and why
teaching of science could be challenging. The tierd¢e sections are the presentation of the
challenges and how these challenges identifiedtt@ifiethe teaching of science.

Science Materials and Equipment
The syllabus which is the main science curriculuraterial for teaching Integrated
Science was quite loaded and there were too mudtkatth at a particular time. Some of the
topics should have been left in the domain of gehigh school (SHS) science, where the
students continue their learning after JHS. Adald:s
| remember some of my past students said that thkgtwere learning
currently at the SHS in Integrated Science wereoatnthe same as
what they met at the JHS...you see | myself appesthad and think
some of the topics should be pushed to the SH#tmise the content
burden on students and teachers.

Agriculture was one of the areas of integrationaridtegrated Science and the teachers were of
the firm view that Agriculture should not have beetegrated with the sciences. This in one
way could have helped reduce the load as teaclaedtyhteach the Agriculture aspects such as
vegetable crop production, animal production, aistt tulture as required by the Integrated
Science Syllabus. Erica for instance saiteathers hardly take students to the field to
experience the practical nature of Agriculture asgedue to time constraints

Amongst all the teachers there was general indicatiat science teaching at the JHS
level was challenged in the area of science médegiad equipment. The science materials and
equipment were said to be unavailable and whenreweee available, they were insufficient for
effective and efficient science teaching and leagniWith respect to students’ textbooks
recommended for the teaching of Integrated Sciemicéhe JHS level, the textbook were
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identified as being of low quality and currentlytngood enough for meeting the current
expectation of the JHS Integrated Science Syllafp©E, 2012). Mensa said:student’'s
textbooks’ content are old and were not preparedgreement with the current syllabus. | must
say they are of no relevance in terms of the ptattest” Teachers use other books though not
recommended by the Ghana Education Service (GE®)tHmy are of relevance as they
supplement what we have in the schools. This camasil made known to Mensa that the
science teacher has to be resourceful. Where dgidertbooks were not sufficient and hardly
do students have individual copies, teachers wexeepted from using reading assignments as a
means of engaging students during their out of cichours.

My checks as the author of this paper on some almin materials to ascertain the
gravity of the challenge of textbooks being alludedy the teachers; | came into contact with
the students’ textbooks by Kom-Zuta, which were soof the recommended textbooks for
teaching Integrated Science at the JHS level. bhdbey were available in the schools. The
students’ textbooks of Kom-Zuta have been in tretesy since 2008; revised in the years 2009
and 2012. The students’ textbooks of Kom-Zuta weriégten with respect to the Integrated
Science Syllabus. For instance, under the togeclycle of flowering plants, Kom-Zuta (2012a,
p. 68) outlined the learning objectives a@gscribe the life cycle of flowering plants; dentcate
the conditions necessary for germination of a seadi explain how knowledge about life cycle
of flowering plants is important in vegetable cqmduction” Further under the topic: diffusion
and osmosis, Kom-Zuta (2012b, p. 105) outlinedl#aening objectives aseXplain the terms
diffusion and osmosis; demonstrate the processesffosion and osmosis; and distinguished
between diffusion and osmasigvith respect to the topic: acids and bases, Karta (2012c, p.

3) outlined the learning objectives asxplain the terms acid and base; distinguish betwae
acid and a base; classify substances as acids sefaand predict the product formed when an
acid reacts with a baseThese learning objectives were similar to therteng objectives stated
in the JHS Integrated Science Syllabus (MOE, 20I®)e books of Kom-Zuta (2012a; 2012b;
2012c) seemed to be enriched with diagrams, pstamed practical activities which were in line
with the content and activities of the science h@ag syllabus (MOE, 2012).

Another major challenge in the area of science nad¢eand equipment was the absence
of science laboratories for Ghanaian schools at XH& level. Meanwhile, there was a
requirement for JHS students to have laboratorgtiwal experience. When asked: How do you
teach the practical aspects of the subject in thieevof the absence of science laboratory in your
school? Most of the teachers indicated they trynemage with the classroom environment for
some of the practicals. However, Addo saidhdve arranged with the Senior High School near
my school to have some of the practicals tHidviost practical lessons on the classrooms were
demonstration base as it was the general view gblabols were ill equipped with science
equipment to have the students interact with iugscor individually. | then enquired: you were
trained from the Colleges of Education to practioprovisation; why not improvised? It was
common to most of the teachers that not all sciemggpment can be improvised. For instance,
in the words of Atatwum:

you can’'t improvise microscope, thermometer, amdi€lito mention but

a few and all these are needed to teach scientkistevel... and the

rate of student understanding in certain topicshsas Basic Electronics

is affected by the absence of some materials anipmgnt; and it

makes teaching a challenging one.
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Nature of WAEC Test Items for BECE Candidates
The Science 2 Paper which was one of the papedintpdo the award of the Basic
Education Certificate Examination to JHS studemt3NAEC consisted of two parts: Part | and
Part 1l. The total score for the Part | was 40 reaakd Part Il was 60 marks; all summing up to
100 marks. Students were required to answer Test It in Part I, which was the test of
students’ practical knowledge and four other tésing from Part I, which were the test of
students’ theoretical knowledge in Integrated Smerhe structure of the science paper from
the view of students was lengthy to be answerelinvit.25 hours. In response to my question:
Is it true that students complain about the stmgctd the Science 2 Paper? Boatemaa shared her
view as:
Students year-in and year-out usually complain aliba structure of
the Integrated Science Paper in relation to othekB&Z papers. | have
cross-check this and | think the students’ obséruatare true when the
paper is compared to Social Studies Paper, whicimishree parts;
answer one question from each part.

Part of the challenge encountered by the teachiehsthe Science 2 Paper was that the
paper seemed to be above standard. This is beadngsethe practical test items were compared
with the syllabus and other recommended curriculnaterials, they seemed to be overboard.
Osei said:

WAEC seems to have a different syllabus from tleetloat the schools
use... in 2012 BECE practicals, the detail extereakdres of flowering

plant were asked but this is not treated in theegoment syllabus as the
syllabus only looked for the major part of a flower plant. | have to

add this next time in order to meet the demandshefexamination

council which also broadens the content.

Other teachers were positive about the WAEC Sci@neaper as they alluded to the fact
that it was not necessarily that WAEC uses a differsyllabus but it all boiled down to the
science teacher and his or her used of the recodedecurriculum materials. Erica said: “
don’t know the syllabus the colleague teacher iagias all questions are from the government
syllabus... all 2012 practical tests were from thiéabys” Mensa’s view on this same subject
was unequivocal. He said:

Is not true that WAEC Science Practical Test isindhe Basic School
Syllabus. Teachers who have problems with the obrndé WAEC

practical test are those who hardly expand theadyls but rather use it
as the actual lesson plan.

The teachers acknowledged that WAEC observed theepd of profile dimension to the
letter in setting the Science 2 Paper for the BEGRdidates as:
Knowledge and Comprehension = 20%
Application of Knowledge = 40%
Experimental and Process Skills = 4Q¥OE, 2012; MOESS, 2007).
However, some teachers could only use knowledgeebgsiestions for their students for the
purposes of large class size and easy scoring whiehd affect the performance of students in
Integrated Science.
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My observations of the WAEC Science 2 Paper, asititieor of this paper, from the year
2009 to 2013 have shown that there were indeedseabons of the paper; Part | and Part Il with
a total score of 100 marks except the year 2009evtiee total score was 75 marks (WAEC,
2009). The score of 75 arose as a result of theinegent for candidates to answer any other
three questions from Part Il for the year 2009 dadt of four questions from 2010 to date
(WAEC, 2010; 2011; 2012; 2013) in addition to thertH question. The Part | question which
was the test of practical knowledge comprised itests on Physics, Chemistry, Biology, and
Agriculture for all the years mentioned in this papxcept 2009. In 2009, the Physics item was
on heat transmission through conduction, the Cheynisem was on rusting of nails, and the
Biology item was on test of starch in green leavid® items on Physics, Chemistry, Biology,
and Agriculture for 2010 respectively were circdiagrams; use of indicators on acids and
bases; digestion in human digestive system; anglsifiarm tools. In 2011 the test of practical
knowledge was in the area of transmission of lggtgrgy; hazards and symbols in everyday life;
human dentition; and simple farm tools. Furthe2®i2, the test items under the practicals were
as in Physics, determination of volume of irregudalid objects; Chemistry, the identification
and uses of some samples of chemical laboratoripegmt; Biology, identification of external
features of flowering plants; and Agriculture, it@oation and uses of part of a small farm
animal. In 2013, the Biology item was on demongiratof osmosis in a living tissue; the
Chemistry item was on reactivity of metals; the $iby item was on modes of heat transmission;
and the Agriculture item was on water holding c#yaof soil samples. All these scientific
concepts being assessed by the WAEC Chief Exarfone3cience 2 seemed to be present and
clearly outlined in the Integrated Science SyllagM®E, 2012; MOESS, 2007).

Students’ Attitude towards Learning Science

The teachers acknowledged that one of the chakenfdeaching science at the JHS
level was the students’ attitude toward sciencerald common that one of the students’ attitudes
towards learning science was that they perceiveegiated Science as a difficult subject with
respect to the other subjects they study at theld#s. “It at times becomes frustrating in trying
to demystify scienceKwakye made this known as he tried to point ety students’ attitude
toward science can be a challenge to the teacHisgience. The students’ perceived difficult
nature of science stems from the fact that theuagg of science was at times uncommon in
everyday life and the other subjects they learscimool; the content of science was too broad as
compared to other subjects; students spent a Ibinef to cover science content in preparation
towards examinations; and science questions werdetb compared to other subjects from
examination council.

Students most of the times falil to revise theivpres lessons in preparation towards new
lessons. In such cases students found it diffioutespond to revision exercises and hardly asked
guestions but could only answer when they makeest® to their science materials. This made
teaching more of teacher-centered to that of stuckemered. However, Adiyia differed from
this perceived attitude of students as | asked hiow well do your students actively contribute
in your lessons? Adiyia saida$ | indicated earlier my students are always re&mymy new
lessons and their contributions are encouragding

It was a general feeling among the teachers thatithstanding how much teachers put
in teaching science, students still feel they wiled extra contact hours outside the regular
instructional hours to make it in science. Boateseid: ‘1 at times had to meet my students after
school to teach them whenever they asketaiod Mensa added thak fneet my students every
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Saturday for science lessdn&rica However did not agree that she has to ¢ige students
extra hours after the school hours even if thelyfoal She said:

It is true that students always call for extra das for teaching science

and you know this attitude is not good for a teaameximizing time

and doing his or her best... | usually don't meetstudents for extra

classes but assign students with study mates gsléhen better from

their own friends.

Erica further added that the use of study mate mexessary as over the years students have
confessed that their mates assisted them in umdelisg some topics they thought were
difficulty. This revelation came in as | probedther to find out why the use of study mates
instead of the teacher being there in person o lelor her students who are in need.

Another attitude of students which the teacheentified as quite disturbing and not
good for science education was students’ preferémceeachers to teach those topics that are
likely to come in the final examination. This waarficularly common with final year students.
The students perceived that the content for Intedré&cience was broad and that learning
everything for final examination was a difficulsta Atatwum explained that

the final year students are usually exam drivereyTlearn with the aim
of obtaining good grades in science exams but motatquire
knowledge. The students only preferred me teadhioge topics which
WAEC will likely ask questions on in the final esam

The teachers generally agreed that in such singtioey only assured the students that all the
topics in the syllabus are important for their pai lives and the communities they live in. The
teachers further assured that students that a lgasid knowledge in science will help them to
learn and perform better in Integrated Scienceaher science related courses at the senior high
school level.

Discussion

The finding that science teaching is interestinghat JHS level shows that teachers
teaching science are happy with their jobs tholnginet seem to be some challenges. This could
imply that is not all that ‘bad’ at all teachingiesace as there is something to cheer about. If
students’ interactions with teachers is somethieggant to teachers whenever students bring to
bear on the new lesson their previous knowledgeeapérience, then science teachers could be
encouraged to always take advantage of studerggiqus knowledge and experience with direct
bearing on their new lessons. This is becauseitifleyence students learning (The Association
for Science Education, 2006). In addition, if stuidé interactions with teaching and learning
materials in learning scientific concepts are @@ascenes for teachers, then science teachers
should create the enabling environment for studeatsing.

One of the challenges teachers face in teachimgiated Science is the loaded nature of
the content of the subject. Teachers have to teaamuch within the three year period. Could
science educators begin to look at the contentlodd science studied at each level of school
education? This is because there are suggesti@istitb Agriculture aspects of Integrated
Science curriculum should be separated and tremtedsubject on its own as it was the case in
Ghana some years back where trained AgriculturalcEtibnists handled the Agriculture as a
subject at both basic and high schools.
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The findings from the study have shown that scigeeehing materials and equipment
are not available in schools and where they amy; #ine inadequate. The availability of science
materials such as textbooks has been one of thessnfronting school science (Anderman et
al., 2012). Government agencies and private orgtdaiss which are the direct or indirect
beneficiaries of science professionals from schaats colleges should therefore help academic
institution to procure science materials for qyaditience education.

The assertion that the recommended students’ seigxtbooks being old and currently
not good enough for teaching science, especiainse practicals at the JHS level could be said
to be factually incorrect as my observation revead¢herwise. For instance, the Kom-Zuta
Integrated Science textbooks used by the schoelswarent and revised to meet the demands of
science syllabus. The third edition books (Kom-Z@@12a; 2012b; 2012c) are the most current
which are prepared in line with 2012 Integratece8ce syllabus (MOE, 2012). Science teachers
are therefore encouraged to be resourceful ifmait endeavours.

It was also found in the area of science mategdals equipment that the schools at the
JHS level are without science laboratories but reeeteachers are expected to train their
students to acquire practical knowledge in sciM®E, 2012). This is because the teaching of
science cannot go on without practical lessonslé&i2001). There is therefore the need for
MOE and GES to provide the basic schools with s@elaboratories; now that students’
practical knowledge is being assessed by the exaimmcouncil.

Though from the findings of the study, science eas adapt to the use of demonstration
method as a means of making the best out of théficient science equipment they have (Dass
& Yager, 2009) but that still denies most studehtds-on experience in the subject (Pryor &
Ampiah, 2003). Hence, the concept of improvisaticas supposed to be adopted for teaching
Basic School Science in developing countries swliKenya (Ndirangu, Kathuri, & Mungai,
2003) where materials which are readily availablehe environment are used in place of the
original ones which are not available (Bhukuvh&hisure, Munodawafa, Sana, & Gwizangwe,
2010). Improvised materials equally enhance stwlemtderstanding in scientific concepts as it
was when the original materials are used in teactand learning of scientific concepts
(Bhukuvhani et al., 2010). However, the sciencecttess are of the conviction that not all
science equipment can be improvised. | therefomaaaish science educators in developing
countries who are the expert in the concept of awgation to have a second look at the
concept.

Another finding from the study is the loaded natofecience examination questions for
assessing students’ scientific knowledge in IntisgtaScience by the examination council
compared to other subjects studied at the JHS.leltels loaded because within 1.25 hours
students are required to answer five questions edsennder Social Studies, which is one of the
basic school subjects, students are required weananly three questions. This could affect the
performance of students in Integrated Science Himxaminations which intend could lower
science teachers self-esteem (Pryor & Ampiah, 2003)

The finding that practical test is used to assasgtests’ knowledge in science at the JHS
level disconfirm the revelation of Osborne (20013ttthere is no need of practical assessment as
written assessment correlates positively with theeficals. And that the use of only written test
to assess students’ knowledge in scientific corscéptfair enough. This current finding of
practical test being used in addition to writtest i® assess students’ knowledge in science is a
wakeup call for science educators and researchdmok once again at the impact of practical
work on students’ performance in school science.
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The challenge of science teachers with respech@¢oekamination questions set by the
examination council is how to translate what iglinatl in the science curriculum into practice.
This is because some science teachers use théusylls the actual lesson plan instead of
expanding it. This seems to be an unprofessiotiad@ of a science teacher. Furthermore, some
science teachers find it difficult to implement tBEIS Integrated Science profile dimension
(MOE, 2012) to the letter thereby using only knayge-based questions; which fall short of
what the examination council is using and therefidaeing pressure on such teachers and their
students. | therefore agree with Fensham (2008)etk@erienced science teachers should assist
the less experienced ones to practice classroogs@sent which are in consonance with the
prescribed profile dimension at their teacher assion conferences. Also, science educators
from teacher education institutions should alsopadeaching methodologies that could help
teacher-trainees to learn and use curriculum nadsgen the most appropriate way possible.

One of the challenges teachers face in teachireneeiat the JHS level is students’
perception of Integrated Science as a difficultjsct School science as a difficult subject or
course has been identified over the years by relsegr (Adu-Gyamfi, 2013; Osborne & Collins,
2001). The difficulty is in the areas of languadescience, content of science curriculum, and
time spent to prepare for school science examingtidhis shows that the difficulty associated
with school science is becoming clearer as a resfuthis current study and others such as
(Osborne & Collins, 2001). Further research workha area of students’ difficulty in school
science could reveal other things for science ddugao work around the clock to assist
students to overcome the difficulty.

Another students’ attitude which is seen as a ehg# to teachers teaching Basic School
Science is students’ lack of preparedness or readimowards a new lesson. This affects
students’ participation in science lessons asalitee supports the fact that students’ academic
and social skills brought to the classroom haveat$f on the learning outcomes (Canadian
Council on Learning, 2008). Hence, rendering s@eteaching and learning process teacher-
centered to the preferred student-centered at #Hwic bschools as they (students) barely
participate in a lesson they are not ready for.

Conclusion

There are number of challenges facing teachersitegdntegrated Science at the JHS
level. The challenges are associated with the eaiidHS Integrated Science teaching, science
materials and equipment, nature of examination cdantest items, and students’ attitude
towards science. The specifics of these challemgiisde loaded content of science curriculum,
inadequate science teaching materials and equiprteak of science laboratories for Basic
Schools, the concept of improvisation of scien@etiéng materials and equipment where they
are not available, and translation of curriculunguieements into practice. The rest of the
challenges science teachers face are loaded sceamination paper for assessing student
knowledge, the use of profile dimension to assesdests’ scientific knowledge, students’
perceived difficult nature of science, final yedudents interest in knowing and learning
examination oriented topics only, and studentsk lat preparedness towards science lessons.
These challenges in one way or the other affeciséhection of appropriate teaching methods,
students’ performance in school science, the istayestudents in school science, and students’
participation in science lessons. In the wake e§éhchallenges and their effects on Basic School
Science which is crucial to the success of sciedlceation in general, the MOE, GES, and Non-
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governmental organisations interested in scienceatn should go to the aid of Basic School
Science Teachers to help overcome these chall¢ehggs$ace.
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