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CHAPTIR ONE

INTRODTCTION
Background of the Study

emistry fiom the ancient Epypian word “iKhemia” meaning “blackness®, therelore

chemy is the black art,

hemistry according to Oxford En: lish Dictionary is the transmutation or earih, is the
«eience of matler at the atomic to mo! seular scale, dealing primarily with collections of aloms
such as molecules, crystals and me s, it’s one of the pure branches science deals with
composition; properties o-f matter it probes into the principles govern the changes matter
undergoes. It is practical subject whic 1 equip students with concepts, and skills that are useful
in solving day to day problems of lif 5. Amase (2018), the study of chemistry as a praciical
subject in account of the matter is a ool for «ploting and probing the unknown around the

environment for the benefit of indivic 1al, familv and community in general.

Chemistry as well as other field of sc/ :nce has Jeveloped through a series of discoveries, how
do scientists make their discoveries? Scientists ave very alert and inquisitive they use their
sensc to observe what is happening : round them from a given st of observation, they also
see certain pattern they put toward a reasonable explanation or hypothesis and can use

appropriale experiments to test it the 1 carefully record the observation and the result of the
experiment.
According to Erinosho (2008), the senior secondary school seience curricular are designed to

build on the integrated science progra nme, with aim to providing advancement in knowledge

and deeper understanding of the con ept of infegrated science that are learned. Emphasis is



on the specialization of the subject vith overnll poal of stimulating the intérest in science
among student and proting scienti'ic literacy for functional living in the society, the
integrated scicnee contents are orgar ized around major unifying themes that are taught in

first three years of secondary school v hich inclide Physics, Chemistry and Chemistry.

The Oxford Advance Learncr Dictonary 7" lidition (2005), put teaching as showing
somebody how to d(; something so that the: will be able to do it themselves to gives
somehody information about a partic ilar subject to help somebody learn something. Farrell
and Oliveira (1993) posit that teachin g can be scen as the logical and strategic acts donaling
interaction between the teacher and s'udents as they cperates on some kind of subject matter.
Teaching involves imparting verifiab 3 facts and beliefs; it cnccurages students’ participation

and expression of their views.

Effective teaching results in effective learning and as quite expected a negative rendering of
this claim is also true. Detecting tes shing result in defect learning thus, a good chemistry
teacher posscs good teaching qualily, expeitise proper management ability and good
interactive skills. The student learnir 7 styles and academic achievement in chemislry is nol
supposed to be neglected. So to asce tain the competence of a chemisty teacher, one could
need fo look at the all competenc: of his student and their performance in chemistry
examination and ability to stand out i1 or cope with advanced area in their pursuit of further

studies in chemistry or other field rel: led o it.

A probe into the problems and pers sective of teaching chemistry is right step in the right
direction. According to Nwachukwu (1999), some challenges/problems encountered in the

teaching and learning chemistry in Nigeria includes in adeguate numbers of well trained

chemistry teachers, poorly equipped | (boratories, in adequate provision of chemistry teaching

aids po.or understanding of the techn cal terms (languages) in chemistry text books poor/low



secio-economig status of chemistry stydents Parents, student environmentat condition,
cxamination malpractice among others, These also contribute immensely to the problems of

teaching chemistry in the Gusay Metropolis, Zamfara State,

Omoifor (2012), indicate boor enrolment in science and technology education, the question is
now, why is there high rate of poor performance in chemistry, why do student have low rate
of interest in chemistry? A look through science education Jiterature in the past two decades
and summarizers of examiners teport of the results by extemals examination councils,
example West African Examination Council (WAEC) indicate that all is not well in the
teaching and learning process of chemistry, poor performance of student in chemistry as a
subject is on the rise, on an average scale, more than 40% of student who sit for chemistry
examination fail poor performance as recorded by (WAEC) is also collaborated by resuit

from (NECO) Nationai Examination Coungil,

(Omoifor, 2012) shown that Poor performance of student in chemistry it a clear indication
that there is &reat problems of lack of interest for that fact that chemistry principles are use in
our day-to~day human activities and jts peculiarity in the field of science student ought to be
high, but over the years enrolment in the subject chemistry has been indicating that the level
of interest has signiﬁcantly dropped therefore, is an attempt to in €o-operate local practige

(chemistry at home) in the teaching of chemistry at school,
12 Statement Of The Study

In view of diverse applications of chemistry in human endeavours, the problem of teaching
chemistry in secondary schools, as demonstrated in the performance of students in chemistry
examinations and advanced studies in life science is a serious concer to stakeholders and

threat to the future of the subject in Nigeria, and calls for urgent attention. This study



therefore investigates the problems and prospects of teaching chemistry in secondary schools

in Gusau Metropolis, Local Government of Zamfara State Nigeria.
13 Objective Of The Study
The main objectives of this study are to:

i Tdentify the problems of teaching chemistry in secondary schools in Gusau
metropolis. . .
ii.  Determine if the problems are similar between public and private schools,
iil.  Determine whether the problems are similar as perceived by teachers and students,
iv.  Investigate whether the problems are similar as perceived by male and female
students,

1.4 Research Questions

The following research questions were formulated to guide the study;

What are the problems of teaching chemistry in secondary schools of Gusau
metropolis?

ii. Does the problems of teaching chemistry manifest in both public and private
schools?

iii,

Are the problems of teaching chemistry similar ag perceived by teachers and the
students?
iv. Are the problems of teaching chemistry similar as perceived by male and female
students?

1.5 Significance Of The Study

Findings of this study will be useful to teachers of chemistry, students, education authorities

and government as:



L Itwill help chemistry teachers to identify the problems of teaching the subject at
secondary school level and also how to overcome the problems.
il. It will enable students 1o be aware of the problems affecting their performance in

chemistry and also have solution to these problems.

iii. Tt will help to awaken education authorities school proprietors and government to
employ qualified chemistry teachers, motivate them by increment of salaries and
wages, encouraging them to seek out professional courses or workshops,
providing the teachers instructional materials required to facilitate teaching &
learning. And by providing them the opportunities to take breaks, make them good
human resource policies to appreciate and encourage the teachers, supervise the
adherence of teachers to map out policies and recommended teachling methods
and techniques to provide laboratories, labo.ratory equipments and infrastructural

facilities. This work will also serve as a reference point for further research in this

direction

1.6 Scope And Delimitation Of The Study

The study was restricted to the problems and prospects of teaching chemistry in secondary
schools in Gusau metropolis of Zamfara State, Nigeria. From the seventy three (73)
secondary schools in the metropolis, fifty three (53) were private schools while the other
twenty (20) were public schools, Only fifteen (15) schools were randomly selected. The
researchers will visit both private and public schools in the metropolis to collect data. Ten
(10) of the schools to be visited will be owned by private individuals that have senior classes
1-3 and the other five (5) schools will be owned by government that also have selnior c]asses=

13



1.7 Definition Of Terms

CHEMISTRY: is the scientific discipline involved with compounds composed of atoms,
i.e elements, and molecules, i.e. combinations of atoms: their composition, structure,

properties, behavior and the changes they undergo during a reaction with other compounds.

LABORATORY: A laboratory is a facility that provides controlled conditions in which

scientific or technological research, experiments, and measurement may be performed.

TEACHING: Is the profession of those who give instruction, especially in an elementary or

a secondary school or in a university.

METHOD: Is a procedure or process for attaining an object: such as, How to use method in

a sentence. Synonym Discussion of method.

TECHNIQUE: Is a way of carrying out a particular task, especially the execution or

performance of an artistic work or a scientific procedure.

PROSPECT: Prospect is from the Latin word prospectus which means a "view or outlook."
A prospect is still a way of looking ahead and expecting good things. It's like potential in that

it's something that might be but isn't yet.



CHAPTER TWO
REVIEW OF RELATED LITERATlURE
2.0 Introduction

The views of scholars who had worked on this subject are the concern of this chapter, and

have been organized according to the following:

1. Nature and importance of Chemistry

2. Importance of laboratories in Chemistry education
3. Method and technique use in teaching Chemistry
4. Chemistry teacher in secondary school

5. Student altitude toward Chemistry
2.1  Nature and Importance Of Chemistry

Chemistry the science that deals with the properties, composition, and structure of substances
(defined as elements and compounds), the transformations they undergo, and the energy thati
is released or absorbed during these processes. Every substance, whether naturally occurring
or artificially produced, consists of one or more of the hundred-odd spesies of atoms that
have been identified as elements. Although these atoms, in turn, are composed of more
elementary particles, they are the basic building blocks of chemical substances; there ig no
quantity of oxygen, mercury, or gold, for example, sm;’eller than an atom of that substancc.‘
Chemistry, therefore, is concerned not with the subatomic domain but with the properties of

atoms and the laws governing their combinations and how the knowledge of these properties

can be used to achieve specific purposes.



The great challenge in chemistry is the development of a coherent explanation of the complex
behaviour of materials, why they appear as they do, what gives them their enduring
properties, and how interactions among different substances can bring about the formation of
new substances and the destruction of old ones. From the earliest attempts to understand the
material world in rational terms, chemists have struggled to develop theories of matter that
satisfactorily explain both permanence and change. The ordered assembly of indestructible
atoms into small and large molecules, or extended networks of intermingled atoms, is
generally accepted as the basis of permanence, while the reorganization of atoms or
molecules into different arrangements lies behind theories of change. Thus chemistry
involves the study of the atomic composition and structural architecture of substances, as well

as the varied interactions among substances that can lead to sudden, often violent reactions.

Chemistry also is concerned with the utilization of natural substances and the creation of
artificial ones. Cooking, fermentation, glass making, and metallurgy are all chemical
processes  that date from the beginnings of civilization. Today, vinyl,
Teflon, liquid crystals, semiconductors, and superconductors represent the fruits of chemical
technology. The 20th century has seen dramatic advances in the comprehension of the
marvelous and complex. chemistry of living organisms, and a molecular interpretation of
health and disease holds great promise. Modern chemistry, aided by increasingly
sophisticated instruments, studies materials as small as single atoms and as large and complex
as DNA(deoxyribonucleic acid), which contains millions of atoms. New substances can even
be designed to bear desired characteristics and then synthesized. The rate at which chemical
knowledge continues to accumulate is remarkable. Over time more than 8,000,000 different
chemical substances, both natural and artificial, have been characterized and produced. The

number was less than 500,000 as recently as 1965.



Intimately interconnected with the intellectual challenges of chemistry are those associated
with industry. In the mid-19th century the German chemist Liebig commented that the wealth
of a netion could be gauged by the amount of sulfuric acid it produced. This acid, essential
0o many manufacturing processes, remains today the leading chemical product of
industrialized countries. As Liebig recognized, a country that produces large amounts of
sulfuric acid is one with a strong chemical industry and a strong economy as a whole. The
production, distribution, and utilization of a wide range of chemical products is common to
all highly developed nations. In fact, one can say that the “iron age™ of civilization is being
replaced by a “polymer age,” for in some countries the total volume of polymers now

produced exceeds that of iron.
The Scope of Chemistry

The days are long past when one person could hope to have a detailed knowledge of all areas
of chemistry. Those pursuing their interests into specific areas of chemistry communicate
with others who share the same interests. Over time a group of chemists with specialized
research interests become the founding members of an area of specialization. The areas of
specialization that emerged early in the history of chemistry, such as organic,
inorganic, physical, analytical, and industrial chemistry, along with biochemistry, remain of
greatest general interest. There has been, however, much growth in the areas of polymer,
environmental, and medicinal chemistry during the 20th century. Moreover, new specialities

continue to appeat, as, for example, pesticide, forensic, and computer chemistry.

Organic chemistry

Organic compounds are based on the chemistry of carbon. Carbon is unique in the varicty and
extent of structures that can result from the three-dimensional connections of its atoms. The

process of photosynthesis converts carbon dioxide and water to oxygen and compounds

g



known as carbohydrates. Both cellulose, the substance that gives structural rigidity to plants,
and starch, the energy storage product of plants, are polymeric carbohydrates. Simple
carbohydrates produced by photosynthesis form the raw material for the myriad organic
compounds found in the plant and animal kingdoms. When combined with variable amounts
of hydrogen, oxygen, nitrogen, sulfur, phosphorus, and other elements, the structural
possibilities of carbon compounds become limitless, and their number far exceeds the total of
all nonorganic compounds. A major focus of organic chemistry is the isolation, purification,
and structural study of these naturally occurring substances. Many natural products are
simple molecules. Examples include formic acid (HCO-H) in ants, ethyl alcohol (C2HsOH) in
fermenting fruit, and oxalic acid (C2Hz04) in rhubarb leaves. Other natural products, such as
penicillin, vitamin Bis, proteins, and nucleic acids, are exceedingly complex. The isolation of
pure natural products from their host organism is made difficult by the low congcentrations in
which they may be present. Once they are isolated in pure form, however, modemn
instrumental techniques can reveal structural details for amounts weighing as little as one-
millionth of a gram. The correlation of the physical and chemical properties of compounds
with their structural features is the domain of physical organic chemistry. Once the properties
endowed upon a substance by specific structural units termed functional groups are known, it
becomes possible to design novel molecules that may exhibit desired properties. The
preparation, under controlled laboratory conditions, of specific compounds is known
as synthetic chemistry. Some products are easier to synthesize than to collect and purify from
their natural sources. Tons of vitamin C, for example, are synthesized annually. Many
synthetic substances have novel properties that make them especially useful. Plastics are a
prime example, as are many drugs and agricultural chemicals. A continuing challenge for
synthetic chemists is the structural complexity of most organic substances. To synthesize a

desired substance, the atoms must be pieced together in the correct order and with the proper

10




three-dimensional relationships. Just as a given pile of lumber and bricks can be assembled in
many ways to build houses of several different designs, so too can a fixed number of atoms
be conneccted together in various ways to give different molecules. Only one structural
arrangement out of the many possibilities will be identical with a naturally
occurring molecule. The antibiotic erythromycin, for example, contains 37 carbon, 67
hydrogen, and 13 oxygen atoms, along with one nitrogen atom. Even when joined together in
the proper order, these 118 atoms can give tise to 262,144 different structures, only one of
which has the characteristics of natural erythromycin. The great abundance of organic
compounds, their fundamental role in the chemistry of life, and their structural diversity have
made their study especially challenging and exciting, Organic chemistry is the largest area of

specialization among the various fields of chemistry.
Inorganic chemistry

Modern chemistry, which dates more or less from the acceptance of the law of
conservation of mass in the late 18th century, focused initially on those substances that were
not associated with living organisms. Study of such substances, which normally have little or
no carbon, constitutes the discipline of inorganic chemistry. Early work sought to identify the
simple substances namely, the elements that are the constituents of all more complex
substances. Some elements, such as gold and carbon, have been known since antiquity, and
many others were discovered and studied throughout the 19th and early 20th centuries.
Today, more than 100 are known. The study of such simple inorganic compounds as sodium
chloride (common salt) has led to some of the fundamental concepts of modem chemistry,
the proportions providing one notable example. This law states that for most pure chemical
substances the constituent elements are always present in fixed proportions by mass

{e.¢., every 100 grams of salt contains 39.3 grams of sodium and 60.7 grams of chlorine). The

kg



crystalline form of salt, known as halite, consists of intermingled sodium and chlorine atoms,
one sodium atom for each one of chlorine. Such a compound, formed solely by the
combination of two elements, is known as a binary compound. Binary compounds are very
common in inorganic chemistry, and they exhibit little structural variety. For this reason, the
number of inorganic compounds is limited in spite of the large number of elements that may
react with each other. If three or more elements are combined in a substance, the structural

possibilities become greater.

After a period of quiescence in the early part of the 20th century, inorganic chemistry has
again become an exciting area of research. Compounds of boron and hydrogen, known
as boranes, have unique structural features that forced a change in thinking about the
architecture of inorganic molecules. Some inorganic substances have structural features long
believed to occur only in carbon compounds, and a few inorganic polymers have even been
produced. Ceramics are materials composed of inorganic elements combined with oxygen.
For centuries ceramic objects have been made by strongly heating a vessel formed from a
paste of powdered minerals. Although ceramics are quite hard and stable at very high
temperatures, they are usually brittle. Currently, new ceramics strong enough to be used as
turbine blades in jet engines are being manufactured. There is hope that ceramics will one day
replace steel in componenis of internal-combustion engines. In 1987 a ceramic
containing yttrium, barium, copper, and oxygen, with the approximate formula YBaxCus0y,
was found to be a superconductor at a temperature of about 100 K. A superconductor offers
no resistance to the passage of an electrical current, and this new type of ceramic could very
well find wide use in electrical and magnetic applications. A superconducting ceramic is so
simple to make that it can be prepared in a high school laberatory. Its discovery illustrates the

unpredictability of chemistry, for fundamental discoveries can still be made with simple

equipment and inexpensive materials.

12
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I
to fulftll similar roles in organisims as different as Eﬂcleria and huinan Ibﬂings. fl lic study of
biomolecules, however, presents many dilficulties. Such molecules are often very large and
exhibit great structueal complexity; morecver, the chemical reactions they underpo are
usually exceedingly fust. The separation of the tivo strands of DNA, for insfince, oocors in
ane-millionth of & second. Such rapid rates of reaction are possible only dwough the

intermediary action ol biomaolecules called enzymes. Bnzymes are proteins that owe their

temarkable rate-nceeleraling abilities ‘o (heir lhrce dimensional chemical structure, Not
surprisingly, biochemical discoveries have lad a great impact on the understanding and
treatment of disease. Many ailments due to inbormn errors of metabolism have been [L'ilCi:ld lo
specilic penetic defects. Other diseases result from disruptions in 1mrmqu‘ biochemical

pathways,

Frequently, bymplom;; can be alleviated hy drugs, and the (.Iiscov.ﬁ“ry, chlc ol action,
and degradation of (herapeulic agents is another of the major arcas of ﬁmiy in biochemisiy.
Racterial infections can be trealed with sulfonamides, penicilling, and tetracyclines, and
research into viral infections has revealed the cﬂ_‘cclivenéss ofacyclovir against Lh.c herpes
virus. There is much current interest in the details of carcinogenesis and canger
chemotherapy. It is known, for example, that cnhner can result when cancer-cansing
molecules, or cafcinogens as (hey are called, react’ with I‘]llC]ciC acjdé and proteing and

interfere with their normal modes of action. Researchers have developed tesis thattcan |

Jtlctmly muh,cuiu. lll\dy ln hu cmc.mugcmc The hnpﬁ of LOUI&L, is limt propress m the

p LV&,I]!IGI] 'md imdlmcnl m'cmu,m Wl|‘| 'lccelcmfc once the bmchemlcnl lmsls pi l]m dmym. is,
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The m()lecuhr h’|<;l:~, of b|0]0{,,1c, ploccsses is an cssantlal feature of the fisi-growing
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dlsmplmes otmo]ecular (,hemjsll*y and lnotechnology Ulcmlbﬂ)’ hys developed me llluLH or




rapidly and accuraiely determining the structure of proteing and DNA. In acdition, cfficient

laboratory methods for (he synthesis of genes are being dévised, Ultimately, the corrcotion of

genetic diseases by replacement of defective genes with normal ohes may becomes possible.

Physical ehemisiry

Many chemical disciplings, such as those Ellrf;fld}: discussed, focus on cerfain classes of
malerials that share common stitietiral imd chemical features. Other specialtics may be
ceritred nol on a class of substances Lul falhet on their inte]‘ag‘lions and translorimaions, The |
oldest of thest fields is physical chamimry, which seeks to medsure, correlate, and rx,lw]a}ill the
quantitative aspects of chemical processes. The 'Anglo-Irish chemist Rabert Itayle, [or
example, tiiscnveretl in the 17th century that f‘st‘ro'om tefnperature the volume ol a ﬁxcni
cquantity of gas‘ decreases proportionally as the pressure on it increases. Thus, lor pas at
constant lemperature, the product of its. volurme Vand pressure P equals 2 conslant number
ie, PI= constant. Such a simple arithmetic relationship is valid for nearly all gases at room
temperature and at pressures equal to or less than one atmosphere. Subsequent ok has

shown that the relationship loses its wvalidity at higher pressures, bul more complicated

expressions that more aceurately mitch experimental results' can be derived. The discovery

and investigation of such chemical regularities, often called laws.of nature, lic within the

realm ol physical chemistry. For niuch of the 18th century the source of mathcmatical

\sumed to be the continuum of forces and Lields that

i regularity in chemical systems way

! | Surloun(l lhe dlm‘m mdkm;, up chelmu elcmenls fmd compounds. vaulopmunls i Lhu T
cenlury, hnwever, have .qhnwn that' chemical behaviour s’ hGS[: interpreted I)y
| W ¢

a quamum mechanical modcl of' atomic’ and molecular structure, The bmnch of physical

¢hem|sf1y that i is, ]argc y (|BVOIC(| to lhls sub]ccl i$ theoretical chemmry i hmmt:ml chemists

mal(e e\leusl\fe use of compulers lo lielp then soiw, LOmp]lCﬁ ted mmhc.xmtu.qt u[liurmus
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Other branches of physical chentistty include chemical thetfiodynamics, whicl! deals with
{he relationship between heat ‘and other forms ali‘chemi.c.al energy, and chemical kinetics,
which  seeks to  measure  4nd-  understand  the rates  of  chemical
reaclions. Rlecticchemistry investigates the interrelationship of eleciric current and chenteal
change. The passage of an eleglric dl;;'rlent through a chemical golution caunses chaupes in the
donstituent substances (hal are often reversible 7.e., inder different conditions (hi: altered

substances themselves will viell an electiic current, Common batteries contain chemical

-l circuit, will

substances (hat, when placed in sontact with each ofher by closing an electi
deliver current at a constant voltage until the substances arc consumed, At presenl there is
much interest in devices that can use thEcnerg‘y in sunlight to drive chemical reactions whose
products are eapable af storing the enetgy. The discovery of such devices woild make

passible the widespread utilization of solar energy.

There are many other disciplines within physical chemistry that are concerned mores with the
general properties of substances and the interactions among, sabstances than with the
substances themselves. Photochemistry is a specialty thal investigates the iiﬂcr(lﬂi()ﬂ
of light with matter. Chemical reactions initiated by the absorption of 'Hgl]ﬂ' can be ver},;
different from those that occur by ntlhcr means. Vil.amin D, ft;r example, is iurmc(l' in
the human body when the SEEI'Oit‘ ergosteroi absorbis so.1ar radiation; crg(;slcn;l doey A‘nolt
chiange to vitamin D in the dark.

A rapidly developing stlh~c[isci|:|iﬁp of physical clilcm:isl‘ry-i's‘sur_rauc“Ch’cmislry, I leeminge il

i i . o : e

the plrpperlies of chemical surfaces, ?'ElinTg heavily on instruments’ that can provide a
chemiuai prolﬁic of such SLII"I}!CB'S: \”“\fls“rznel\lér a solid is exposed to a liquid or a gas, 4 renction’
occurs initially on the surface of, the solid, and its fxfoﬁeﬁies can t‘:hﬂng[; idramatically as &

result. Aluminum is a case in point: it is tegistant to corrosion precisely because the surface of |




the pure metal regels with oxygen to form a layer of alominum oxide, which serves io protect
the interior of the metal lrom further oxidation. Numerous reaction catalysts perform (heir

function by providing a reactive surface on which substances can react.
Analytical chemisiry i

Most of the materials that cccur on Barth, soeh as wood, cﬂal,:;‘lninarﬂls, clsr air, are mixiures of
many dilferent and distinct chemical substances, Bach pure chemical substance (e.g., vxypen,
iron, or water) has a characteristic sef of properties (hat gives it its chemical identity. lron, for
example, is o common silver-while metal that melts at 1,535° C, is very malleable, and
readily combines with gxygen to form (he common substances hematite and magnelile, The
detection of iron'in a mixiure of melals, or in a compound such E:IS magnetite, is a biunch of
analytical chemistry called gualitative analysis. Measurement of the actual amonnt of a
cerfain  substance in a compound or wmixture is termed quantilalive analysis.
Quantitative analytic measurement has determined, for instance, that iron makes up TP

percent, by mass, of magnetite, ‘the mincral commonly seen as black sand along beaches and

he

stream banks. Over the years, chemists have discovered chemical reactions that indic

presence ol such elemental substances by the production of easily visible and identifiable
; . i o

products. Iron can be detected by chemical means if it is present in a sample o an-amount of

nce ol

1 part per millian or greater. Some very simple qualitative tests reveal the pres

specilic chemical elements in even smaller amounts, The yellow colour imparted to a flame

by sodium IS Vlbiblb i LhL, s'lmplu bung ignited has as lit tln, as one-billionth of a ¢ rant nl

sodium., Such’ almlylm tests have! aLIowecl chemists to ldenm}' the types and .mmunh of
i i
jmpuulu,s in' valmus nllbshmucs nnLI o cleh,munc the properties of very, pmr. malerials.

) Substame: uscd in wmmun hbaramly experiments genelally have lmpnuly levels ol Inss

. 'than b,i |1crcent.‘ or' spécial nppl]suli@us, one can purchase chemlca]s_thm have impurities
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Flement in the Human Body

Body is made up of chemical compounds, which are cotbinations of elements. Probably
know body is mastly water, which is iydrogen and oxygen, 4

Iealth Care and Beauty

The diagnostic fesls carried oyt ih‘ laboratories, the prognostic é%i'il}léilil'ﬁrli:, medical
preseriptions, pills, l!u.; viceines, e arfibiotics play very vital role in health monitoring,
control of diseases and in alleviating the sufferings of the humanity. Ripht from birih control
to enhancement of life expeci‘ancy- all have been made possible using the uriequivocal
services of Chemisiry. From ﬂunple sterilization surgical instruments with antiseptic solution
to Chemotherapy and Genome sequencing are all nothing bul applications of Chemistry.

milk-

Injecting colws, buffaloes, goat and sheep with bovine sqmﬁTowrdpc!na‘un.
praduction but it is indiscriminately being used by sporlsperso'ns.l'n un~elhica!r'y enhance
performance. Aging- a chemical clmnge can only be checked chuhlmliy Most beduty !
products are produced through ChBl'ﬂIC’ﬂ &Vnﬂ}ES}S to clean, mnrul(‘ and project skins.

However theit certain ingredients are hazardous to our health in the lOng fun.

Industries and Transport

From cloth mills, lather factories, polro-chemical industries and refineries to melal industries-

ing their

all use numerous fuels for power generation and chemical products for proc
‘product and | improve the equality and si,multansc)usly_‘pm(luce pollution. Now-a-days
chemical efflugnt treatment piams nse chemicals to control o nélllmlisl he hazardous fmpacl
of pollutants ]Jl‘O(lllCLd by he industries. Aviation 'mcl :,hlpping |ncln 1rics genmulli: pn'w(:r oy
« througli power phnls which bum fuels. Petrol -md dieso] amlt out green house ' gases
ddng,cmm For the surwval on earth which' damage the ozone layei tlﬂt PlOlﬁbls us from, UV |

mys. As a :csult glohal walmmg has taken place whlch is' 1 :Iealmver of the plnm can ih But

a[pdm Chcmlstrypavca theww' _' y blO fuels i i i i b
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jications
Pl
1. Chemistry and Medicing

Most-drugs are made of o,
ganic materials, whicly

is wh -
¥ medicing, viydops vod as

study area, is closely refateq
' Drganic chemigiiy, Antibiotics, eune I
. » Cancer medieation
sesics and anesihesia s « 8 ) :
analg anesthesia are Some of the medicines made fic
> WA oy organic maer

2. Chemistry and o

Food is macle of cachon, object of study of organie chemist try. Cinhcﬂu’(imn are IJ

most obvious example of the chemical composition of food. The term itsell leads one

1o think ol"carbon and hydrogen (in fact, carbohydrates are composed uI one molecule
of carbon, ane ol hydrogen, plus one of oxygen - CHO); Proleing (NIL* CLH-COOH)

and fats (CH-COO-C1) also contain carbon, even vitamins are organic matter.

Through chemistry, you can study the amount of carbohydraies, proteins, fuls and
vitamins that the human body needs under different conditions. For example, during
pregnancy, the Cansumplion of vitamins (Such as folic acid); While, i it is desired to

tone the body, a Migh protein dict.

3. Chemistry and Sléril‘iziug Agents

ol and formaldehyde, are composed of cutbon, an
Most sterilizing agents, such as phenol and formaldehyde, are compose: !
s s gy Mese cirhon-hased ' - |
i panic © v (as discnssed above), These v :
element studied by organic chemisiry (as ;
: i sria er microbes. ;
sterilants are effective pl removing bacteria u.nd other mi
i i
Ly | ! i 2 .“ o “‘ A
i .4. ‘Chemilslry and [Eeonomics, o ’ j
L L ‘ : ;

e

i A graphite and Petrolenm At

ds,
e M““y'ol the cmlmn mmpmm

‘\\\

such as dinmond,
Onsidere l ¢ G /i ther
; i v X Cd ‘ht]{l \\Il]l no o
¢ ad praphite 1 pure caj ‘
lc l 1 fp:, L valuc Dlanmnci and g
Ilsu: red of prea e i o
are also highly cost)
i i “Nﬂnddlt,-ﬂlhl_\
[qely of uses
wide variely ¢




for s part, oil is one of the 1, Valuah
! “lug Ec rege

s one of the maost nfluentiy) - ot
5 LTI

| &
his can fye transy; ally,
: . SHSTOM R
g5es 10 give rise 1o othe : Mg throug), ya
er "eS0urceg that R Varios chomio)
R humayg gy,
: . > Tt e
o others, eht newy
{Ires, among A, sy 85 psnling.
n this sense, the chemigipy i
| YIS very useful in (he oil g
g WSIEY, sines o
sience can develop procescee 1. G Hinough flijg
= P Processes that allow (o transtorny g il
1€ il and ke
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the maximum.
5. Chemistry and Agricultyre

ilizers are organic or i ic chemi
Fertil H £aIC or Inorganic chemicals that are added to Floors w0 prowide the

necessary nutrients for them to be productive. Some studies in the ficld of

agriculiure

show that the use of commercial fertilizers can increase agricultural prod

60%. This is why agriculture is now dependent on scientific advances, mainly in the

area of chemistry, since they allow production to be optimized.

Fentilizers, both organic and inorganic, maximize agricultural production it used in
i 0 g soEit orealer o giration of
the right amounts. However, the organic ones preseil grealer collocalidion ©

chemical necessary for the growth of the plants.

b. Chemistry and Chemisiry
- e rnres at the molecular level:
i i the study of structures @

Chemi i eides with chemistry in the St

mistry coincides v e, 0

‘ < e epll Chemistry. beeatse
. i re uselul in cell (hemistry

imi p inci s of aiistry are use
ﬁn:ularly, the principles of chenisir) ' e
: p Hme multiple chemical proces:
.mﬁdc i)‘ - icals., At the same s o

Qf chemicals. aatil i p-’:u'-l:». Among

";M; ; ] |rlﬁ:1)11f|thl.,
it : 0 I Jjgestion preathing. P
YN an rganism, such HEUILE

1

/




In this sense, fo undérstand Cleristry, il is. necessary to understand fhie bases of

chemistty, just as to uriletstand chemisiry is necessary to know aboul Chemis

From flie interaction between: Chemistry and cligmistry, several inferdisciplines arise,

among Which the chemical ecology, biochemistry and biotechnology stand out.

7. Chéwistry and Biotech nology

In simple words, biotechnology is technology Dbased on Chemistry. Biotechnology isa

broad discipline in which othér sciences such as ¢lhemistry, microChemistry, penetics,

and others interact,

The object of biotechnology is the development of new t'er:hno]ogics through the

study of biological and cl1em1ml processes, organisms ’md wﬂs and  their

components. Biotechnology products are useful ina varicty of fields llh\.,llldlllg

agriculture, industry and medicine. Biotechnology is di\‘-ﬂideldinto tﬁree arens:
* Red biotechnology - ) I ‘ )
» Gireen biotechnology A

+ White l|)iOlEC]]flf)10gy

Red biolechnology includes the uses of this science in relation to medicine, such as

the development of vaccines and antibiotics.

Gireen bmtcclmo!ogy refers to ﬂw apphcalmn of bJolugmaJ lehl‘llql!CQ m plants, to
improve CL‘][:I]H aspculs of lhssa C‘e,nenmlly modlﬂad (CM) urops are an'ext lmplc of

 green bfotcchno ngy. T / s ‘




Finally, white biotechnology

18 i\t‘i\lm‘lmz\h\gy used in industrial processes; (his branch

PROPOSEs the use of calls il wuw s 4 DI
il se of colls and vrganie substances 1o synthesize and degrade certain

materials, instead ol uxing potrochemicals
5 . ., | 1
22 Importanee Oy aboratories In Chemistry Edueation

Laboratory activities haye loug had « distinciive and central role in the science curriculum
and science educators have suggested that many benefiis acerue from engaging stidents in
seience laboratory uctivities (Pickering, 1980; Hofstein & Lunetta, J§82; Garnet ot al., 1995;
Lurietta, 1998; Tobin, 1990; Hofstein & Lunetta, 2004). Since the end of the 19" centary,
when schools began to teach science systematically, the science laboratory bas become a

distinctive feature of science education,

During the major curriculum reforms in science education in the early 1960s, practical work

in science education was used to engage students in investigations, discoveries, inquiries, and

[

problem-solving activities. In other words, the laboratory became (at least in ithe minds of

science educators and curriculum devels ers) the center of science teaching and learning. For
example, George Pimental editor of the CHEMStudy (summarized by Merril & Ridgway,
1969) suggested that the laboratory was designed 1o help students gain a better idea of the

tinn by emphasizing the discovery approach,

nature of science and scientific inves

writlen, we operate in a new era of reforn in

In 2004, as this review of my work is being

Science education, Both the content and pe cnce learning and leaci1i|1g are' being

i : ghane meani :
serutinized, and new stapdards intended to shape meaningful

earch Council, 1996) aund other

e

The National Science Fducation Standards (Mational B
science education literature (Lunetta, 199%; Bybee, 2000; Hofstein & Tunctia’ 2004)
etpliasize the importance of rethinking the role and practice of laboratory 'work in science
‘ emistry education in particular, It is troe that very

’ 'Yeﬂching in general-and in the context of ch
24

science education are cinerging,




siggest that the laboratory instruction is an effective ahd efficient teaching medium (o altain

some ol the goals for teaching and ]ga n%ing seience. Appfqu"iﬂlﬁ laboratory activities can be
effective in helping students unnslr‘tlnel their knowledge (Tabin, 1990; Gunstoio, 19913,
dﬁ:velup‘lngic".il and inquiry-type skitls, as well as ﬁrél;lom-—s‘olving ﬂl}nyi('lh';t}.r‘”\("/‘ can also
“asglst in the development of psychomotor skills (manipulative and (.I»he&rvulinnu! skills). tn
addition, they have a great poteiitial in promoting positive dilitudes and in providing students
with oppartunities to develop skills regarding cooperation and communication. In his respect
the scicnce laboratory is a unique learning environmetit. Thus, it has the potential 1o provide
selence (eachiers with opporlunitiss to vary their instructional technigues and w0 avoid a

monolonous classroom learning environment.

|
The review of my research on the laboratory is based on more lh"uﬁ 30 years of éxperience: |
with all facets of the chemistry' enrriculum in the up])cl1 ;J'L:conclarlg.f schools in ‘lr.un;:l. This
included chemistry curriculum  development, implementation, cvmnc‘u‘inn,lum\ esearcly,
Throughout  the years an attempt hag bheen mad’é to cover mast of Lhe “doniains hat

characterize practical worl in the context of the chemistry laborafory, Among ticse are

studies focusing on the following aspects:

|. The chemistry laboratory: A unique mode of learning, instruction, and
i 1 4 i

asgessment. 3 el y ] i

péi‘l‘ormancc and achievement using differenl modes of
) i S b < {ZRERE A

p;'cscnlati(m in the chemistry lahomoxy } .‘

2. Assessing students’

9 Smdcﬁt_‘, attitude lnw'wd:. aml mlmesl in sn,imol Lhemlsny hhm atory g okl

4. ‘Sludcnl,s’ perceptm‘ns‘qftlo iabor'\tory chssloom Ieﬂmmgj mvuouunm ‘ POk
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Researchers, teachers, and testing jurisdictions, whose goal is 10 atsess comprehensively the

leainiing that takes place in sehool ssience generally, o it 'school laboratorics more
~gpecifically, should use appropiiale assessment tools and methodologies to identily what the

‘stisdents are learning (conceptual as well as procedural).

24 Chemistry Teachers In Secondary School

A teacher is a person who earns his living {hrough the tcacjiing of others in nﬁ organized
institution. Since o teacher is formally appoirted lo teach; tlien he l'lei“;dh‘ to be corlified or
show some signs of (raining, st be lh]owlcclgeab]c trained fo lknow, understand leatnitig
process is a teacher Aririabere (1996). &

A qualified teacher in this context fheans a chemistry teacher who posses nol only the
knowledge of chemistry to impart but also those who has studied the theories of leaming and
methods of teaching and is prolessional by his tiaining. Education is the most influential tool
whose elficient use requires the power of determination, devoted worle and sacrifice. As
teachers are major handler ol't!ﬂs tool therefore, they must possess qualities of high education l j
and competency for deliver. Education extends atfl'active wéy of life, talent and manners
which make an individual a fine civilian. Ptimary and sccolndary education is one nl"the
foundation stone of development of cluldren and country. Il acts as a vital part in pl.um 'the
i |

proper insh'luliﬁﬁ of child’s cultural, social, moml, emoﬁc‘ur}ml, inlellucmal, physical md

splrmnt |mpmvemunl Pllmmy e(luodhon cnnlnbutes to | nnlmnal devcluplmui wiulc

; GCIIIL lion at post graduate levol muwdes think L:mk for pmg‘mss Of cmmlw 'The! Bee nm[wry

rves as a Imk amnng primary and Inghr’} educuimﬂ is e\peuu\ 0 gmmlc'

he age gmup «of 14-18 in the wmld of work, who are n,.m) {0 enter

eclucnli(m which se

y(:ung pc,op]c betwwn {
n u.mnn

| into advanced ech:cduon Chumslry is the basis of ]ﬂc. and snbjcrt of lmpml‘m\,(

alrentmn fmm the, World class Umversmes now: days, fo bulicl

I+ building, acquiring:mnch
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rest and skills into the studes s
interest ¢ the students foy complex education, Chemical education is an active

aren ol research within both the diseinlinee i
arer oth the disciplines of chemistry and education, focusing on learing

ind teaching of chemisiry iy " ;
i d shiemisicy i efusis, colleges and univeisities, ‘with the gonls of

srstanding how s o T e !
pnderstanding how students ledin cliemistry, how best to teach chemistry. The curricula of

iigher secondary educati 5 "
. higher secondary education requite special attention at thewry and practical level which

ghould build the interest and attraclion in chemistry in the age of 1418, There is need of

designing new curricula, covering chemistry in an’easiest and afiractive way associated with
the environmentl. Organization of continial workshops for teachers for fresh up courses
afmed at building awareness in new themes in clmmr"lly edueation. In chemistry cducalion
should consist ol understanding, how students learn chemis‘lry, how best to coach chemistry,

and how 1o improve learning outcomes by changing teaching methods. The appropriate

training of chemistry lecturer, include much methods, together with classroom lecture, %

iere 18 a

demonstrations, and laboratory experimental aclivities are essential repularly.

constant need to update the skills of teachers engaged in lcqching chcmisl:'y.”fﬂ sceondary
level. Kyne3 reported about the teaching system in multigrade classtooms throughoul the
world which would like lo increase in near future. Kyne3 addresses ihat proefessional
knowledge and skills thal are pertinent and compulsory to teaching efficiently in single-grade |
perspectives are also applicable and essential for effective multigrade feaching. Bodnerd ACS
* director (Division Chemical ; Education) emplmske on improvement in K-12 science
education which is now a days aré increasingly choral as the need l'.m' a highly skilicd logical

VC”-L(]UL:I[E(] community has becormé m»pemﬂvu in the 118, ;\( S

empla\ ees and a precisely v

is increasing J'ts' evenls dg._»,ounl(,fl for |he hammg ofhujh sdmol du,mnﬁmy lcaLhug withlihé
E f 5

and - CTEC ﬂwmlgh scholarships for LhelﬂlSlly mamvc n”u\‘"“fn I
:
| i

ACS ”dCh Pfogmms

S cl & OU[I (dlcpt L||UI]}S|IV .
ce I]leStlyn Lbﬁchm“. ik} \’\’C” as . fL)l S{‘L sy
lllr(.(lllﬁl'l | as I}JEh ;LI]OOJ i

\ " I‘ )
WE S e HE g olvin chemlsuy damntmcms in llu planning o i
lﬂachers. L ?Cfs mlssmn is kecnly mv g .




filire chemistry (eachers, ACS is dollabot

|
R e g !
afing with NS, PhysTHC, and APLU to develop !

obnst CTEC iniliative that will irarsae :
rob ative that will iierense both the quality and quantity of high school !

remistry Leachers ile catalyzi S 1
U rs while catalyzing changes in the eulture of teacher education shaved by

chemistry departments. Holbrooks Study on Make Chemisiry teaching relsvant t under
~grade students showed that chemistry feaching is unpopular and irrelevant in the eyes of
students, does not promote higher order thinking talents, lc.z'l'ds‘to ‘gai)s hetween siundents
_WiShC-"' and teachers teaching is nat uluingin‘g, because teachers are afraid of chanpe and need
ghidance. He suggested three aspects to understand the issues of relevance of chemistry
‘tatiching i) What are we (rying to do? if) How fo puille teachers? iy What could be ralevant
teaching materials? The'teaching of chemistry requires special attention to deliver the subject

to student. This must involve several relevant factors, which include teacher competency;

syllabus content and ils applicability into background; everyday applied work or cxperiment

of chemistry; and the presentation and zeal and zest of the teacher. This need full continues

apprises of chemistry teacher with new searches and current contents of chemisiry to make
chemistry attractive, interesting [or selection of the subject by the student in near future. For a
high school student’s chemistry is most feared & dried subject #nd can be a bit challenging to

handle; when you ate talking about chefnistry. The teacher hagito make sure that (he subject J

is inleresting and students can easily appreciate it that we are all enclosed by chemistry and
= chemieal reactions, Those are also taking place inside cur own Body. A chemisiry teacher can

casily altract the student by just showing the fhings around us like how (he life depends upon

is cunnnuously involve in ::xt,hangmg of two ' gasses (02 & ()7) e |
/ ! i

breath and how our body
d]]d later on tell their (function in ]

for snsminahlc life. Name the two impoﬂant gases:

1tmnshﬁue mc] qumn In this way yun can tell them that chcmistry is not some boripg and
¢ 2 o

dll“ subject but is 9ub|oul u! life. l"mcl out caay-lO-dO S“mlllﬂtmb trials *‘“‘] get Y‘J“f students
reke humble mcthods and tell about other ‘shbjs::cl ‘m the students

o da ilmin in:c]a'ssi.‘ Fol}ow 11

i i
I I ! | i '




[ike social sciences, Chemisrry physits ang en

Bage your clags in chemistey is valy ihle, basie

¢t of the acy
stibje academia and become the leatried, belaved, fivorer high sehool tege e

A qualified teacher is a teqcher wi has eared credentials Trom an authotitative souree, such
as the gov’L, a higher education ingtitytioy o private sotrce. This (eaehers qualiiication pives
ateacher authorization 1o feach pyg grade in pre-gehools, pri:mury or secondary education in
countries, schoals content areas or curricila where autlm‘l‘izjng émiﬁes require a student
tenching before earning teacher ce:‘[’i‘ﬁc%lls‘on, roules vary from country 16 counfry. A teaching

qualification is one of (e numbers of académic and'professional degrees that esmlx!c. @ person

to became a registered feacher, Example of teaching qualification includes the Post-Cit aduale

Certification in Education (PGCE) the Profsssional Graduale in Education (PGDL), National

Certificate in Education (NCE} and the Bachelor of Bducation through teacher quulification
are most commonly provide by government and higher education institutions, there are a few
private bodies providing teacher ccni‘ﬁcalion; for example‘ the National Board for
Professional Teaching standards in the [ Tmlcd States for the Center for Teacher Ace reditation

(CENTA) India.

Aghenta (1980) submitted that the problem . associated twith inadequacies of qualificd teacher .

in the country is worldwide but morg obvious in flie developing countries where sufficient
provision of qualified leachers. Our éducational silstcm, starting wil'h‘ the primary school
level, should be such that competent teachers are employed to .reach specific based on
training. A sysiem where :; grade 1T certificate holder is given a c’!asé to teach vaiher than

subject is not good enough for the present set up in owr educational incustey (Ariciabere,

1996). ; i




o wuhssrocm dlscussions, an

Benfdmin (1970) noted the

*aftitude towards learning chemistry.
| i i |

at hundreds of sid: y

ds of studies have been carried ont on the personnel and
prafessional characteristics of tas i
& ASIEHistics of \Eachia in dp atlempt fo stablish which trait are {he most

desirablc for teachers to possess and whick are definite bandicaps

he following tiaits were lists i y
e g tails were listed, adaptability, attfactive pevsonal appearance, bredih of

interest in community, carelulnegs, dccuracy, definiteness; ﬂ]l’ﬂl’lghmcsé

Jatto (1982) in his worlk on {he petformance of’sluilcnls teachers opt:nf:d that the suceess of
any educational policy in any country depended toa Lng,u extent on the quality and caliber of

the teachers.
2.5 Student’s Attitude Towsard Chemistry

Developing favourable attitndes towards science has ofien been listed as one of the important
goals of science teaching. Hofstein and Lunetta (1982, 2004) have suggested that the
laboratory, as a _uuiqur: social’ setting, has (when aclilvilies are organized effectively) greal
platemiul in enhancing social interactions that uan,conn‘i‘blll‘e,‘p;,&siltively 10 Iiieveloping

attitudes and cognitive growth. Several studies published in the 19708 and early 19805, (as

reviewed by Bates, 1978, and by Tlofsiein & Lunetta, 1982) reported that students ax}joy
laboratory work in some courses and that laboratory. c?i'pcriunccS tesuited in positive and
improved su,‘ldenl attitucles and inerest jn scie‘n(;e. For example, Ben-Zyi, Hofstain, Samuel,
and Kempa {IQI’,T()h) reported on chemistry students who were asked to rale their perceptions
of the relative effectivencss of instructional’ methods for 111'0111nl?ng their inierug"l in_and

Y. TI;Q‘y reported that personal involvement in the chémistry

“labomlory weis the most cﬂ'ecl:i';'c instructional. method - for, promoting lh‘cir‘intcaesl in

oheml uy smdzas when contrasied wuh 1eachers" démnnstrarions, {ilmed cxpainmnls,
8 ¢ | i

d lcachb‘l' g lecturas In the prevmus chaplea Ben-/jw et aJ (!Wﬁa}

are cffecllve subsmulm. to studtnls own .
l erlments
‘TB]Jor[ed that in gcnem

filmed. exp e i




sxperimentation, in regard to the cognitive, and to a considerable extent, the peychomotor

outcomes resulting from them. Tt is cleag from this study that that this does not apply to

students” pereeptions of the learning approaches and their liking for them.

In addition, in a study in which ‘we explored the reasons for students’ enrollment in more
advanced (post-compulsory) courses in high-school chemistry, we fund that one of (he key
teasons was their experiences wilh pra .‘tibal exereises in the chemistry laboratory (Milter,
Hofstein, & Ben-Zvi, 1987). These results are in ulignm‘en.\L wilh findings in the USA
(Charen, 1966; Johnson, Ryan, & Schrogder, I9:7'4) Also, more ré;mmbz in Migeria,
Okebukola (1986) summarized hi study, claiming that a grealer degree of participulion in the
science Inboratory resulted in an improved attitude towaids chermistry learning in general and
towards learning in chemistry laboratory in particular. Okebukola (1986) used the Artinde
towards and inferest in chemisny laboratory questionmaire develaped and validated by
Hofstein, Ben-Zvi, and Samuel (1976) in Israel. This questionnaire was used in a study
conducted in lsrael (N=505, in 10-12th grades, in 5 schools). Ot.u' analysis ol siudents’
responses using factor analytic investigation, revealed that sludenls attitude hlwlnds the
chemistry laboratory is not one-dimensional, as it was assuined to be for attitudes towards
science and schaol science (Hofstein, Ben-Zvi, Samuel, & Kempa, 1975). The fullowing
attitudinal dimensions were obtained: Jearning in rhc’l.s'cienw laboratory, the amount of
laborarory work, and the value of laboratory work, [1n1)01'm|'11.1y,'il was found that the

measuie is sensitive to the type of the premncus 10 Whu,h the srnden(s are expose d to

differences in the type ol subject liml the students learn (Ch mmlstry chemxshy, and pliysics),

and finally to gender differences, For chm])Ie, it was l'ounr.l ﬂml ohemlslly students in 12th

grade (age 17) Found Idhomlmy worlk less snmnlanng, 1h'm their 11th and 10th grade

gounterparts, In aﬁldiﬁun, a culnpqnson ol boys and blrls rug'nc!m;, 1hs yarious attiludinal

1s revealed no mynhcanl dlffelences unlll(e prﬂvmus woﬂ( in phvsus le umng

dimensior

el o Ry




kit g significantly more pogitive.

betg, 1967), in which it was fond fhal the ¥

T sty dnsyhieh bwo groups vl sludents

2l e

questionnaire was adminis
; compared |(Kipnis & Hofsein; 2005). Five Tk, Beeiv consisted of students who
i Kipuis, & shore, 2004y, whereas

ormed inquiry=type chemisiry experiméni
inly consisted of conlirbiatory-type

W A T

other grovip comprised students whtse
eriments, It was found (hat ih peneinl, e dHHEhn wh i fnvolyed in the Inguiiry-type
catnding chemistey in

Hiere ] e ke tand:

ctical experiences developed amnel
ety delng in paelicudar eompire d 1o

eral and towards learning chegistey G
A e Lo of scholiely vesenn i dr the
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=)

sther group (control). Al the t

ity o e, abfeulive domat i oyed

ience education literature moved &
crnceptual chiangs patlicular.

el

ore towards the cognitive domain i ¢

e eacky 1990s (Modsan 19932

wo comprehensive reviews (hal Were
sk fognsed o glecttye variables such 48

azarowitz & Tamir, 1994) did net diseis
o ettt Tetatucs continues to cniphasize

ttitudes and interest. Neveriheless, the
hat laboratory work is an iniportant mediiig 1o bt atitides, stimplating nlerest and
i el and chicmistey in particular

enjoyment, and motivating students o ledtit acietive

(e.g., Freedman, 1997; Thompson & Soy b, L Ed)
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PTER THRER

RESEARCH METFODOLOGY
| In troduction

This chapter deals with the sleps and methods usc‘d'by the researchers n carrying out this
i

tudy. The chapier includes de stiption of the research design, population of the study,

ample and sainpling techniques, instrunientation, validity and reliability of the instrument,

method of data collection and procedure Tor data analysis,
3.2 Research Design
The design for this research work is basically a descriptive sutvey research which aims at

investigating the problems and prospects of teaching chemistry in secondary schools in

N e 5 o e » ol ! .
Gusau metropolis of Zamfara State, Nigeria. Nwogu (2006) viewed survey research as that in

which a group of people or items are studied by collecting and|analyzing data from only lfew
people or items considered to be the representative of thet entire group. e noted that
deseriplive survey studies aim at collecting data on and describing on a systematic manner

the characteristics, fealures or facts about a given population.
Therefore, this rescarch work was desighed (o investigate the problems and prospects of
teaching chemistry in secondary school In Gusan metropolis of Zamfara state by tollecting

and analyzing data [rom selected number of ¢hemistry teachers and students to represent all

the chenﬁisiry tenchiers and sl‘uticfﬂ‘s of Zatn fara staté secondary schools.

N L ‘ il ; i

33 I’opl_llalinn Of The Study' g i B S
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Thc populmmn of the sTllcly laﬁirs to the. tolal number of'! SLJI)JBGH in lhf: mvr hgﬂmn iln ]

¢h compnsed

! And sty denls 'of em r .sccnml‘\ Fsohoold
ki .poplilntjon of tl}ﬂ leqeaf aII leachers 'md | . senioy v‘,_

T ‘n I I | u-'




) ! . - ~Apms ogy PAAJOAL) mm_o?d._m Ansnuoya (per) Ay

U2 PAIPUNL 2L Pl

Ansiayo (gi) a1 A130) oARy om “Saadony -Apms ayy uoy pasn pue pajpagas £

mE%_,:m Lnsiwana (1) uey pue soyped Ansjuays (¢) sanp sfooyos Laepuoasy oty jo youa

f UL "spaenas Ciepuoods oang Susaas jo Jaquiny Teio) oy wody (sjooyos o

L 01) 2A11 pue uz) PA1ag1as atas sjooqas Liepuoass (cp) usayly pue paid

2 WopuEr apdwis & “oijtoa sioyaieesar 3t puafoq suonipuos soyia pue

BlqeiAr owp paymy sy o) angg tofieindod  emor ay jo M UDS:

B QIBISUOWIAP 18010 91 *£piys oupy 1 pa 1NN s10fqns pajaopas oy o)

jar {pms v jo

sanbimga g, Sugdweg pue ey e

“90uaLIad%g § Moe Jo stk g7 o) ¢ U341)0q oAl

101

(s1yepmis £ §'g pue ¢ ¢ §8ipos 9:: G E1 T g0 988 ou) g

APy

1 o poe BANIOL IR BSnRL JO 59¢ 1

[RURERITRITAH [

PSP

[ 101108 112 G

FUIATIO. [1B ale o (s100108 £1epiroge

1011198, paumo £

T pue o

it b ATEpUosss loiuas €/ Jo slaquinuy ES. e 59 ..@::Nu 1

o HOnBANPH j0 ANSIUN o)E)s BiB[UIRY

9. FupIosay geyg 4




ble 1: List'olsclected secondary seliodls

ek gy L

i Names of schonls’

College of Islamic Science, Gusan

ety
Geuder

Mixed |

T\\fll!silim‘s Students  Seicicty | (MSS) Private [0 Mixed ‘
anadeilty, |, Al :
New Dawn Cily college (NDCC) _ Drivate 100, b Mixed L
Lala International Schools Private e Mixed
Zainab International Seliools Privite 0 | M
a6 !_'Li_lH:_!lllL}Ijﬁtlr[rirl}}ul!__SC|100|S Privale ¥ 1]
_7. [ Hauwa International Schools Private | 10
8. [ Instit Comprehensive Eddcition: Privaie il
9. | FCET Secondary Sehool, © = | Privae |, 10 ¢ fMixed
10.| Habibu Baraden Kaura ( T1.B,X) Private ! 10 Mixed
11.| Special ~Day  Sccondary  School Public 10 Male
S | (Danturai) 1 plrll = |
12.| Janyau Senior Sceondary School -~ | - Public el [ Male
ANy AUoREILOT D00, £l .
13| Government  Girls  Day - Secondaty Public 10 lemale
School (Gada Biye) . . .} —
14.| Government Day Science Secondary Public Lo Male
T R Rl Lo o
j i I"ublic 10 Male
15| Glovernment Day Secondary SPI’OOI 3 L '
1o SRR e AR T
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The main instrument
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CHAPTER FOUR
DATA PRESENTATION AND A:NALYSIS

4.1 Lutrodiction

“This chapter andlyzed the responses githiered from teachers did students about the problems
and prospects of feaching chemistry in secondary gelitiols in Gisan metropolis, Zamlbira siate.

ented in simple deseriptive statistivs that ks, hrequency

The results of the data analysis dre pri

counts and percentages accarding lo the rescarch questions with interpretation following each

table.

4.2 Data Analysis And Interpretation

[ Table 2: Qualification and professional tiaining of ehemistry teachers in Cusan

metropolis secondary schools.
e S e NI P i FHREER RS IS IR s et s
| SIN Teachers Qualification Number of Teachers ) P”-i;ﬁlji,ﬂic b :I
_ 1 | NCR 9 20%%
_; ot B.Se 4 ‘ B z
L e N e e |
L 3 B.Se R el 777__' b
; Il 1.,]_,\[;;_7‘ I<,/i-——--—— 4 uj’;;:,»;. i
B e [ E e
BT T o i %
-;‘ 7.*,:){#'_; achers from {he sampled schools are; 20% of them have NCI:, 8.89%
i mlbul 4.44"*1 MS‘C_I.'I'OldE'I‘S. We can ‘s;ec that by gualification 71117 ar¢
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Research Question 1: What are the problems of teaching cheémistry in secondary schools in

Crusat

The (i T 1 I'g SQ \WETe e QA y . Lt TIa
Phe following Tables were used Lo answer the résearch question. The tables were constructed

based

Is.

1 metropolis of Zamfara slate?

on the responses of teachers.

Table 3: Frequently Mentioned Problems
S/N Numbeér Private Public ‘
Problems Encountered ' of schivol schood | Total
|
teachers teachers {eachers
|| Insulficient laboratory equipment 45 10 14 24(53.3%)
2 | Lack of instructional malerials 45 G 15
3 | Communication 45 7 13
4 | Lack of student inferest 45 15 10
5 | Student’s population 45 8 14 ! 22{48.8%)
LA 1 il e s e el e
6 | Lack of separated chemistry laboratory 45 22 1 36(80%
S 3 le 45 4 O
7 | Lack of anderstanding the
ferminolpgics S o I R
A _7 ; e 43 H 12
4 | poor [mckgruulld in science | Sl e S e et
S | 45 18 14
9 | Lack of library —— -

i ine S ralificat: e affecd oH i 1 i }
meaning that qualification can affecl teaching learning process, if a teacher is not qualificd in

teaching SR e e >
i £ he eaninot teach well and thiese can make the student {o hate the subject and the

o |
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Re-s“',ﬂrch question 2: Dogs (|;s F"""’D'P;‘Iﬁ‘rh's' f sy :
L [ese SR T e R
& . s e R
By E emiglry Manitest in bt puie
privale 5 hools? Eot bl
scearding 1o table 3 above (he p'ruhltms ol o
Luchm‘g chemistiy maifuy in both puls) {
: o G ang
stvate schools respectively, Qo
pivat Y. soiie of ihe Problens like jiem 1 4 6and 9 that is; insutfici
R - URLST nsutticient
haratory equipiaent, lack of stifdom ... ;
faberatory equipiment, lick of studep ALerest, laek of separie chiemistry laboa I
; i ; aboratory aid lack
of fibrary respectively, are said o ovecuried af pn A i
curred af fiearly the same rate in boh public and privae
chools. While problems like ifem 2. { i i
seh | e Hem 2,357 and 8 that is; lack of msteuctional materials,

communication, student’s populition, lack of understanding: the terminologies s poor
background in science respectively, occurred at high rate in public schools, and in privale

schools the rate is very low. :

Research question 3: Are the problems of teaching chemistry similar as perceived by !

teachers and the students?

T

Table 4: frequeiitly mentioned pt"hbl‘i’:ﬁxs by st"l‘l‘dents
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B'csem-ch Quiestion 4: Are the Hroblenis of teaching oh’ern'i"s‘ufy‘S’limil'ﬂr-'as perceivod by male

and female stiidents?

Pable 5: Freguently mentioncil proleis by aitle and Tentale srdents

Frequently mentioned prohlems [requescy %l
I u
S e e 1
Mr.:unuhm(um |I*uumh,‘lmluns(ﬁﬂ) \ 1
DR e R Al - e
poor teaching method by {6 ichers 45 (73%)
Insufficient laboratory equipments 55 (1%
Population of student in the class - B 5 W)
Lack of interest in {he subject matter | 56 (93%0)
L e e L ,_4,_g_,,_\
Lack of library 54.(90%0)
: Poor packground in sclence | (BUOSG)
E Lack of geparated cherhistry laboratory for 57 (93%) :
!
£ pragtical ¢
k. )/_f_f—,,*_ﬁ.;_!{ ot I
: > |
. . 1 ‘{ ! i
Jack of good communication gicills L0 (G0 6)
e e b s MG e & s
Table 5 T
Lack of qunl]l‘lud {eachers J : )
(_fx’rf T 1
,_f——f--———"f’—i_(—;{ g \ l- . o
i 10 v male and lenml “llILlL,lll“- 0 ok
i { L lems ﬁc vently mcmmned bs mals gt e
Table 5 shows most of the plobl i B |
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APPENDIX T

Feachers Questipunaive ;
mnaive on the problems and prospects of teaching Chemist

Secondary Sc T e
y School in Gusan Metropolis, Zamfara State Nigeria

[his e slionnaire is designe 3 it i : ok
designied 10 seek intormation from teachers on the proble;%iﬂ. and

aapects ol teaching chenisty i s
prost ching chiemistey secondary school in Gusau Metropalis Zamfara: State.

siperin. Please € letivor o i 1S i i ;
; o endetvor to (1L this questionnaie and bear in mind that your honest and

aniecve answer will be treated for reseaich propose only
Spe THON A: GENERAL !i_\'l"'ﬂl_{\\»\f!'lﬂ.\f

| Lypes of School:
|.m;-lil'lc;1iiun:

vren of Specializaticn:

I | ength of teaching ¢xpet

oo B

Fow can yonu rate students readiness 0 {earn chenistry?

i, Very ready ii, Ready iii. Not ready
0. Which teaching method do you ofien use in teaching chemistry

e in teaching chemistry?

What difficulty do you hav

Towy many texthooks do ¥OU have acedss 10 in preparing your lessons
{Jaes the school haved fibrary? Yes riie

islry (uxthooks in e library? Yes or No

1o the jextbooks?

atit cheri

Are there reley
Yes or No

Ate the studerts v ity 20EE58
Yes or No

z ¥y 217 7
Do you have @ separale chemistey jaboralory-
i in the 1al i Yes or No
Ate lhefe adegal® e;xpllpl;‘)c:im in the {ahoratory
actical {essans i the laboratory
i, Once ind term

you take Pr

o many e doy
month

] g 4, Once n 2
i, Oncema week i ]

O it NS s?
e often do you £ ye wg ALLE -
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H

‘,tew intraduce

}

I }k\’ A who is doentuddertadng | |
lense |Ln(!ixh al l\hf—‘{‘!r ‘c\s-teqm_um\_\ \ |

o i‘ * il

bher reseal chwork. P

q\f.) N

Guleiman Bashir

b of Department




