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ABSTRACT

This work assessed alternative conceptions of secondary schools students on the
concepts of atom in Minna. Survey research design which used studenis’
Misconception Inventory on the Concepts of Atom as instrument for data
collection was adopted for the study. The resulls of the study showed that
secondary schools chemistry students hold alternative conception on the
concepts in the area of atomic number, atomic mass number, isotopes,
electronic configuration and basic particles of maiter. It was concluded that the
‘alternative conceptions were mostly school made probably due to teaching
strategies. It is recommended among others that teachers should emphasise
every aspect of a topic during instruction.
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CHAPTER ONE

¥ INTRODUCTION
1.1  Background of the Study

Sharma and Sherma (2004) described chemistry as the bremcl; of physical
science which studics the structure and composition of materials as well as the
changes in structure and composition which these materials undcrgo. Chemistry
is chiefly concerned with atom and their interaction with othcr atom, for
example, the properties of C:hcmical bénd formed between atoms to create

chemical compounds such as oxides, carbenates e.t.c.

There had been seﬁeral reporls on why secondary school student have Ilow
performance in chemistry. One of such reports is misconception of students
about chemistry concepts. A misconcéption usually results from incorrect
thinking o; flawed understanding; faulty teaching styles; and due to distancing

nature of true scientific texts. 3E ﬁ' A L Ljf\}
1

C
Johnstone (2006) stated that many chemistry concepts” are- nbsnact “é‘a
structures, bonding and related properties of substances and often not intuitive
or able to be easily understood by students, Johnstone (2006) further stated that

due to this abstract nature of chemistry, misconception of chemical concepts

arose and become one of the major barriers to conceptual understanding of
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chemistry. This study is on misconception of secondary schools students in

chemistry.
1.2 Theoretical Framework

Theories are formulated to explain, predict and understand phenomenon and in
many cases to challenge and extent existing knowledge within the limit of the
critical assumptions. The theoretical frame work is the structure that can hold or
support a theory of a research study. The theoretical frame works introduces and
describe the theories which explain why the research problem under study
exists. The theory of constructivism is used to explain misc‘nnccprmn in
chemistry. This research work tends to survey the misconception held by
students in chemistry. Thus, clonstructi\-'ism is the theoretical framework of this

study.
1.3 Statement of the Problem

Students’ low performance in chemistry at senior secondary level is a major
problem and the low performance is believed to be centred on misconception of
some aspects of chemistry hold by students (Ayas and O’zmen, 2003). One of
such aspect in particular is the propertics of atoms. The major factors that have

been identified to be responsible for those misconceptions are: improper

exposure to laboratory activities; poor method of instruction; lack of




organisational skills; and inadequate exposure to problem selving procedures
(Treagust, 2003). These studies therefore tend to survey misconceptions hald by

secondary schools chemistry students on concepts of atoms in Minna.
1.4 Objectives of the Study

The objective of the study was to find out the type of misconception held by

senior secondary schools chemistry students on the concepts of atom.
1.5 Research Question
The following research question guided this study:

What are the misconceptions held by senior §chool students about concept of

atoms?
1.6 Significance of the Study
This study is significant in the following ways:

o It will help teachers in planning of their instructions of different
concepts by providing them’ with information on the areas where

* more attention is needed for better understanding.
e Authors of textbooks will find the study useful in their presentation
of the subject matter involving concepts of atoms in a- way that will

facilitate easier understanding of the concepts.

3




1.7 Basic Assumption

The study assumed that the students have equal exposure to the same curriculum
since they are being thought by government trained teacher that are being

employed by the same government.
1.8 Scope of the Study

The scope of the study includes all senior secondary school students in the study
school but was delimitated to senior scc‘cmdary year two (SS II) students. The
study was ’to cover secondary schools in Minna but was delimited to only four
(4) Governments owned schools in Minna. The SS 1I students were chosen

because at this level, the students have been adequately exposed to these

concepts in their SS |




CHAPTER TWO
REVIEW OF R["-‘,I,A"l"El) LITERATURE

2.1 Introduction

Students” misconceptions before and after ‘inslruction have become major
concern among rtesearchers in science education because they influence how
students learn new scientific knowledge, play essential role in subsequent
learning of the students and if not addressed they become hindrance in
acquiring the correct body of knowledge. This chapter is aimed at surveying the
type of misconception held by chemistry students at senior secondary school

level, in this chapter the literature review is organize under the following topics.

o Definition of chemistry.
¢ Definition of misconception in chemistry.
e Overview of similar studies on misconceptions.

2.2 Definition of Chemistry

Chemistry has been described as a branch of physical science which studies the
structures, properties and changes in matter. Chemistry tends to focus on
properties of substances and interaction between different types of matter

(Sharma & Sharma, 2004; Smith, 2002).

Tai and Salder (2007) described chemistry as central science subject because it

connects other sciences taught in schools. They further stated that the teaching

% 5




of chemistry in secondary schools helps students to understand the world around

them and how things work.

Tai and Ward (2006) stated that chemistry as a field of ph)}sical science
influences the interest of people to learn more about the physical world and the
changes matters undergo. Students learn about-how the knowledge of chemistry
has developed and how the works of chemists interact with the socﬁty. Students
also learn to communicate using the language and symbols of chemistry, for

example, writing chemical equations to represent chemical reactions.
2.3 Definition of Misconception

Campbell (2010) defined misconception as a conclusion that is wrong because it

is based on faulty reasoning or facts that are wrong about a concepl.

Talaquer (2006) in terms of common sense explanatory framework explained

that students having misconception assume that:

e All component parts of the \.vorld exist and develop independently of the
observer.

e Things are as they perceived.

o Something exists only if it can be sense.

« Objects and materials tend to waste in natural states (normally stationary

and inert) and that only their abnormal properties and behaviour require

6




explanations. These ecxplanations should be based on analysis of

perceptible features.

Barke and-Roelleke (2007) divided misconception into two calegories namely
alternative conception/original conception/preconception and school made
misconceptions. They described altemative/originnIf'i)rcconccption
misconception as ideas that are developed without having any prior knowledge
of the subject while school made misconception are due to faulty teaching styles

or due to distancing nature of true scientific texts.

Campbell (2010) on the other hand, divided misconceptions into five basic

categories:

e Preconceived notion.
e Non-scientific beliefs
e Conceptual misunderstanding

e Vernacular misconception.

Factual misconception
2.4 Overview of Studies on Misconception

Previous studies have revealed that students hold misconce-ption in
chemistry. According to Voska (2000), the term misconception has been

conceived as conceptual and propositional knowledge that is inconsistent

i




with or different from the commonly accepted scientific consensus. Students’

misconceptions are therefore erroncous, fallacious or naive conception which

students hold.

Baker (2004) investigated student’s usderstudying of chemical bonding and
thermodynamics. The researcher found that although basic ideas about
covalent and hydrogen boding appear to be learned by a majority of students.
ions and ionic bonding continue to cause to cause difﬁcuhi'es. A study
reported by Nicolle (2001) described the misconception related to electron
negativity, bonding, geometry, and microscopic representation  that
undergraduate chemistry student’s hold. According to results. whole students
may have appeared to kn‘m\' about the concept polarity but they did not

associate it at all with electro negativity.

* Another study Cénducted by Coll and Tylor (2001), aimed at misconceptic.ms
o chemical bonding held by upper determining secondary ad tertiary students
at the end of study, some 20 misconcebtion were revealed, the most common
being t}'le belief that continuous ionic and metallic lattices were molecular in

nature and there was confusion over ionic size and charge.

Coll and Treagust (2001) investigated year 2 undergraduate and postgraduate

Australians student’s mental models for chemical boding using semi




structured interviews comprising a three phase interview protocel. In the

study students

were presented with samples of metallic, ionic and covalent substances, and
.asked to describe the bonding in the substance. In contrast. other studies
reveal that the mental model of bonding becomes sophisticated and complex
models they were exposed to during ‘instruction (Coll and Tylor, 2002, &
Coll and Treagust, 2003). The students also struggle to use their metal model

to explain physical properties of covalently bounded substances.

Finally, Adesoji and babatunde (2008) investigated gender difficulties and
misconception in inorganic chemistry at senior secondary Tev el. The result

shows that:

e Both male and female chemistry students held misconception in
inorganic chervnistry.

e Female students had more problem solving difficulties than their
male counterpart in inorganic chemistry.

e Female student held more misconception than their male

counterpart in inorganic chemistry.
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CHAPTER THREE

RESEARCH METHOD

3.1 Introduction

This chapter presents the methodelogy used in this study. This chapier is

discussed under the following sub-heading.

Research design

* Population of the study

» Sample and sampling procedure
e [nstrumentation

» Data collection procedure

e Data analysis technique
3.2 Research Design

The design used for the study was survey design with questionnaire asthe

instrument.
3.3 Population of The study

The population of this study comprised of all the SS Tl secondary schools

chemistry students in Minna.
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3.4 Sampling and Sampling Procedure

.

Random sampling technique was used to select sample four schools and 6()
1

students (30 male and 30 female) from the schools used for the stydy. Table 3.1

below shows the four sampled schools used for the purpose of this study.

Table 3.1: Name of schools, number and distribution of students used for the study

School : Male Female Total
Government Secondary School, Minna 15 - 15

Maryam Babangida Girls Science College Minna - 15 15
Day Secondary School, Maitumbi 10 5 15
Day Secondary School, Minna 10 b 15

3.5 Instrumentation

The research instrument used for the student was Student Misconception
Inventory Test on the concepts of atom (SMICA) which comprised of 7 items
multiple- choice test. The questions covered areas of basic particles of atoms.

isotopes and mass number.
3.6 Procedure for Data Collection

The project students visited the schools and ‘sought permission from the
principals of the schools to administer the test. Data was collected by

administering the SMICA test item to SS Il chemistry students in the study

12




schools and the test items were collected back from the students immediately
after the students responded. The students’ responses were analysed to obtain

the level of students’ misconceptions on the concepls of atom.

3.7 Techniques of Data Analysis

The data collected was used to answer the research question. The responses ol
students to SMICA were scored based on the marking scheme. Simple

percentage technique was used to analyse the data collected.




CHAPTER FOUR
DATA ANALYSIS, RESULTS AND DISCUSSION

4.1 Analysis of Data

This study used survey research design and the study used Students’
Misconception Inventory on the Concept of Atom {(SMICA) as instrument to
collect data. The students were given multiple choice test with threc option a, b.
and ¢ to choose correct option for a question, The number of responses on each
option was counted and percentage responses were determined.

The result of the analysis which involved percentage of the correct and

distracters of the questions is shown in the table below

SIN QUESTION . | OPTIONS ) ‘
| X RESPONSES !
1. | Which of these options represent { a. Atom, ions and molecules 21.7% |
particles of mattet? b. Electron, proton and neutron 10.0%
c. Liquid, solidand gas | 68.3% i
Which of these options defines a. Numberzvfpromns inthe atom | 45.0%
; 2 i 2 . :
atomic number? b. Number of electrons in atom | 46.6% |
= |

Number of neutron n the atom i R.3%

3| Sodium contains 11 protons, 12 e -‘5374'%
neutrons and 10 electrons. Which =y

b. 10 20.7%
of these values would be used to i
write electronic configuration? e 3 55 90/, |
4. | Which of the following does not a. A=Z+ Neulron number R
o 9 il — R e Tl

define atomic mass number? b A=Y PINN e

c. A=Z I clectron number £27';<> :

14




TWhich of the following pairs of | 3 7o — o
particles represents isotopes? | o Atoms X and Y with atomic | 43.6%
no. of 17 and 18, mass no, of |
37and 3% respectively. \

b. Atoms P and Q with atomic | 40.4%
number 17 and mass numhc:
s of 36 and 38,

B

| | ¢ Atoms M and N with nmn_ﬂc} 14.0%
\ number 8 and 9, neutron
number 8 and 10 respectively.

Calculate the mass number of an |

a. 16 iy
atom with atomic number of 16, | —— 3 et
| 16 electrons and 16 neutrons bR
c. 48 ik T
Whichr of the following particles | a. Proton, anion and electron <
are atomic particles? — BRGELN C
b. Proton, cation and election 6.8%
C. PloL(m eleetron dndnculmn l‘)I.S"/}J |

Table 4.1 above indicates the responses of the students to correct and distracters
options of each question. Question | for example only 21.7% get the answer
correctly. The other option (b) & (c) formed the misconceptions of the students

with 10% and 68% respectively. The research question was answered using the

analyzed data in table IL.

15




472 Research Result

research result was obtaine ] |
The as obtained hy answering the following research question.

earch Question: what are the m; !
Res Q hat are the misconceptions held by senior sccondary

school students about cancept of atoms?

Table 4.2 presents the misconceptions held by the students on different concepts

retated to atoms (atomic number, electronic configuration, isotopes and atomic

mass number.

Table 4.2: Summary of identified Misconceptions of Senior Secondary
Chemistry Students on Concepts of atoms

TS ABOUT CONCEPTS OF ATOMS

SN | MISCONCEPTION HELD BY STUDEN

Electrons, proten and neutron or liquid, solid and gas arc particles of matter |

instead of ions and molecules as particles of matter atoms.

* electron or number of neutron ‘0 an atom is used to define atomic

{
|
|
SR
|
|

Number of

number, instead of number of proton only- ‘
used to write electronic 5

Proton number or neutron number not electron is

configuration of ions

L e .
4, | Sum of atomic number and neutron number ot sum of proton and neutron number |

cannot be used to find atomic mass number |

difference in neutron number makes two atoms to |

.
5. | Difference in mass number or |

| be isotopes. |

—/1))7!#/* S T
6. | Atomic number, neutron number, cleotron number or their sum is the mass even |

when the atomic number differs. . _ el

e - T
7. | Cations and anions are atomic particles. .
. i et e e

16
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atoms and molecules are mentig
n

In relatj :
elation to clements and

compounds independent of majer

RS R TR T
o ~ i

& i School made, this is because. magt of fhoc

’ » most of these concepts must have been
£ Lo =

i taught in SS1 therefore, it is assumed that during teaching certain
tl things were not emphasised. thus, the misconception of the students
L,

‘i were not checked (Treagust, 2003) for example concepts of atomic
‘g number, mass number and isotopes.

The study proved assertions of many researchers on misconceptions of

i

chemistry students (Barke & Roellelke, 2007) TAlanguer, 2006 Necoll, 2001)

The implication of this study is that it explains why the continuous observed
. failure of secondary school students in chemistry (Ayas & Ozman, 2003). The
presence of misconceptions on conceptions of atems would definitely have
effect on fhe performance of students because not only that the concepts are
tested but the understandings of other topics depend on the understanding of

these concepts.

£
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CHAPTER FIVE
SUMMARY, CONCLUSION

AND RECOMMENDA'I'?().\'S

|

51 Introduction

The study surveyed the type of misconceptions held by senior secondary

year [1 chemistry students in inorganic chemistry. This chapter is discussed

S

under the following sub headings.

¢ Summary

Major finding
e Conclusion
s Recommendation

e Suggestion for further studies
52  Summary of the study

The purpose of this study was 10 find out misconceptions of senior secondary
school chemistry students o1 the concepts of atom. One research question was

asked. Four schools were randomly selected for the study. Sixty (60) students

were also randomly selected from the four schools. The topic selected for the

study was concepts of atom which form the basics of chemistry. The students

7 b s the instrument
misconceptions Inventory 01 the concepts o atom (SMICA) was Lhe

of the study, This consisted of 7 - test items test to collect e esiue
study. This consis
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4 cgnclusion

5
pased On the findings of this study. i can t

D¢ concluded that SSIT chemistry

Id misconceptions
sudents ho d ceptions. on the concepts of atoms as summarised in tl
2 dd summarised in the

major findings of the study (see section 5 3)
55 Recommendations

Considering the findings of this study, it was recommended that;

1. The level of misconception on the concepts of atoms is high. This is an
indication that the students lack basics of chemistry concepts. Thus, there is
the need Lo teach these concepts well in senior secondary sch('(;ls.

2. Chemistry students hold misconceptions in all the concepts of atom. There
is need to usc varietics of teaching methdds and inslructimm!. materials to
facilitate the teaching and learning process of concepts of atom, noting the

causes of misconceptions in chemistry.
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