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ABSTRACT: The study investigated perceived difficult organic 
chemistry topics at the senior secondary schools’ chemistry 
students in Rivers State, Nigeria. Two hundred and ten SS2 
students from seven public secondary schools in Obio/Akpor 
LGA, Rivers State, were selected randomly.  Two research 
questions were answered. The data was collected using a 
questionnaire titled Difficult Organic Chemistry Concepts 
Questionnaires (DOCCQ) to ascertain which Organic Chemistry 
topics the students perceived to have been difficult.  Two 
lecturers in Science Education and one lecturer in 
Measurement and Evaluation validated the instrument, and 
the reliability coefficient obtained was 0.81 using the test-

retest approach.   Simple percentages were used to analyse 
the data collected.  Out of the seven topics, male and female 
students judged esters, stereochemistry, ethers, and 
substitution and elimination reactions to be the most difficult. 
It was recommended, besides other considerations, that 
teachers and students devote greater attention to the 
teaching and learning of these difficult concepts in order to 
alleviate their fear and improve their performance in these 
concepts. 
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INTRODUCTION 

 
Chemistry, along with biology and physics, is one of the 
three major fields of pure science. Chemistry has been 
defined differently by various authors. Chemistry, 
according to Ababio (2004), is the discipline of science 
concerned with the composition, characteristics, and 
applications of matter. It investigates the principles that 
control matter's transformations. Chemistry is the study of 
the qualities, content, and structure of substances, as 
well as the changes that occur when they combine or 
react under specific conditions. Chemistry can also be 
classified and studied in terms of its various branches: 
organic, inorganic, physical, analytical, industrial, and 
nuclear chemistry. The chemistry of carbon compounds, 
excluding carbon oxides, metal carbonyls, metallic 
carbonates, and other related substances, is known as 
organic chemistry (Inikori, 2004).  The chemistry of 
hydrocarbons and their derivatives is known as organic 
chemistry (Omwirhiren, 2006). Organic compounds are 
chemical compounds that contain one or more carbon 
atoms covalently connected to atoms of  other  elements, 

 
 
most typically hydrogen, oxygen, or nitrogen.  

Humans learn from their natural and social 
environments by observing them with their five senses. 
From the beginning until the conclusion of human 
existence, this learning process occurs continuously, 
whether we are conscious of it or not. Human beings, 
particularly students, develop numerous thoughts and 
perceptions about everything they get from their 
environment in this scenario. As a result, pupils do not 
join classes as blank slates, but rather having prior 
knowledge or conceptions of science subjects that will be 
taught by the teacher (Gonen and Kocakaya, 2010). 
From the students' point of view, these principles can be 
grasped in a form that is passionately held by the 
students. These concepts and notions may be right, but 
the majority of them deviate greatly from mainstream 
scientific opinions and are often explained arbitrarily by 
students based only on what they see through their five 
senses. As a result, the ideas they create are unable to 
adequately describe   scientific   phenomena   and,   thus,  
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depart from scientific notions.  Misconceptions are the 
disparities between what pupils believe and what is 
scientifically acknowledged (Belachew et al., 2014).  
Some of these preconceptions are readily dispelled, but 
the majority of them are deeply held by pupils and are 
largely unaffected by conventional classroom instruction 
since they are beliefs. New concepts would be difficult to 
learn if perceptions were not adjusted (Gonen and 
Kocakaya, 2010).  

Education as a social-economic engineer for national 
development can only be achieved through an 
effective/workable curriculum implementation. Education, 
according to the National Policy on Education (NPE), is a 
tool for positive transformation and development for both 
individuals and the nation as a whole. Curriculum is 
defined as the planned and supervised learning 
experiences and intended learning goals established via 
the methodical reconstruction of knowledge and 
experience under the auspices of the school for the 
learner's ongoing and intentional progress in personal 
social competence. Nevertheless, depending on the 
relative factors of resources, environment, 
teachers/students, learning processes, and techniques 
included into the curriculum, the subjects in the organic 
chemistry curriculum may be considered as simple or 
complex.  

Many topics in chemistry appear to be abstract in 
nature and are difficult to comprehend. These abstract 
notions are crucial because following chemistry/science 
concepts or theories will be difficult to grasp if the 
students do not grasp these foundational principles. 
Organic chemistry was formerly described as the study of 
chemical compounds found in living things, but it is 
currently defined as the study of carbon compounds, 
which excludes simple molecules such carbon oxides, 
carbonates, cyanides, and cyanates. The peculiarity of 
carbon has resulted in a wide range of synthetic and 
natural organic molecules. A vast number of research 
have been conducted to investigate the teaching and 
learning of difficult topics at various levels of the 
educational system, and numerous discrepancies 
between scientifically recognized notions have been 
discovered.  

Students begin their studies with a set of ideas about 
the nature of learning and what they want to accomplish. 
These perceptions are formed as a result of their early 
education and learning experiences, as well as their 
present objectives and motivations. Organic chemistry is 
a subject in which students struggle from high school 
onward. According to the chief examiners' report, "the 
single organic Chemistry question, related to question 4 
of the written part, was the most unpopular and was 
answered by very few applicants, and sadly they pass the 
same ignorance to higher institutions." Accordingly, 
scholars seek to explore the problems in 
teaching/learning of organic chemistry ideas or subjects. 
Organic chemistry presents three  major   challenges   to  
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students (Ellis, 1994): there are no problem-solving 
algorithms, it demands three-dimensional thinking, and it 
contains a large new vocabulary. It has a reputation for 
being tough as a topic since students do not understand 
its vibrancy and relevance in conventional high school or 
university courses (Katz, 1996).  

Organic chemistry, like other abstract ideas in 
chemistry, necessitates reasoning in three domains 
(Johnson, 1991). The macroscopic, sub-microscopic, and 
symbolic domains are the three. The 'macroscopic' level 
relates to what is tactile and visible, such as a clear 
colourless liquid in a beaker of ethanol. What is molecular 
and invisible, such as the molecules (atoms and bonds) 
that make up ethanol, is referred to as the 'sub-
microscopic' level. The 'symbolic' domain refers to the 
chemical symbols, formulas, and equations that 
represent molecules, atoms, and other entities, such as 
C2H5OH. While a teacher, lecturer or professional 
Chemist may be able to move easily between these 
domains of thought, the combination of just any two of 
these dimensions, or even the comprehension of one 
dimension, can be demanding for a learner who has a 
limited or no prior knowledge and understanding of 
Chemistry. Organic Chemistry accounts for a 
considerable portion (20%) of the chemistry syllables and 
examination (25%) in senior secondary school. Piaget 
(1964) predicted that cognitive development increases 
with age. To acquire and understand key organic 
chemistry concepts, students must be at the formal stage 
of cognitive development (Ingle and Shayer, 1971). 

According to research conducted in Ireland, below 40% 
of university students as well as less than 20% of 
secondary school students are in the formal stage of 
cognitive development (Sheehan, 2010). Millar (1991) 
divided learner difficulties into two categories: intrinsic 
difficulties and extrinsic difficulties. Intrinsic difficulties 
refer to problems with cognition and the learning process, 
while extrinsic difficulties are problems with the subject 
itself that are beyond the learner's control.  
 
 
Concept and source of students’ misconceptions 
 
The thoughts, notions or ideas which can be regarded as 
the developing image of the mental process are known 
as concepts, it can be concrete, abstract, or even blurred. 
They are also the summary of the vital features of a 
collection of ideas. A Concept can be observed in two 
ways, in its abstract nature and/or concrete ones. The 
real concepts are enhanced by students’ experiences, 
whereas, abstract concepts are considerably challenging 
students to perceive. These dissimilar concepts are 
described by diverse researchers and some of them 
include naïve beliefs, misconceptions, alternative 
conceptions, personal constructs and persistent pitfalls, 
mistaken ideas, multiple private versions of science, 
developing        conceptions,          confusions,       errors,  
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misinterpretation of facts (Aufschnaiter and Rogge, 
2010).  

The knowledge of students involves frequently the 
inter-relative system of correct and false beliefs. 
Sometimes this system is comprehensible but it is a 
flawed mental model which is in fight with the 
scientifically agreed model. Then, the end results are the 
unscientific explanations and predictions. There are two 
conceivable outcomes as long as the new information is 
introduced to students from a teacher; firstly a conceptual 
change would occur when a student recognizes that 
his/her preliminary concept was wrong, his/her 
inconsistent concept usually is changed to the corrected 
concept; secondly, the conceptual modification would not 
occur in case a scholar does not know that his/her initial 
concept was wrong, then the consequence is the 
assimilation of the new information into the flawed mental 
model.  

The conceptual understanding may occur when a 
learner creates the practical and scientific pathways in 
order to obtain the correct answers. In the development 
of the conceptual understanding, the representation of 
the terminology plays an active role and improves the 
ways of understanding organic chemistry because they 
may misunderstand the exact chemical concepts, or use 
terminology either non-scientifically or unpredictable with 
the chemical descriptions.  

Defining the concepts is not enough, rather it may go 
by considering the relationship between concepts and 
how the ideas are constructed in the minds of the 
learners since the organic chemistry instruction may be 
conducted through the achievement of conceptual 
knowledge. When educators plan for instruction, they are 
training learners who previously have some pre-
instructional information about the planned topic. Their 
prior knowledge can be illogical or misinformed, that kind 
of erroneous understandings are named misconceptions 
or alternative conceptions (intuitive theories) which are 
not rare, they are sometimes normal parts of the 
education process.  

Students form opinions based on their daily 
experiences, but not all of them are correct in terms of 
evidence and learning in a particular discipline. 
Misconceptions, also known as conceptual 
misconceptions or confused conceptions, are notions that 
do not correspond to the reality that learners believe. In 
science, there are cases when people's views differ from 
what is scientifically accepted as right, and this is a major 
source of worry about misunderstandings. They also 
highlighted those misconceptions are wrong opinions or 
alternate perspectives of scientific principles, as well as 
incorrect assumptions about specific science issues.  

Learners do not comprehend the main ideas presented 
in classroom teaching standards, and even the best 
learners' replies are only correct if they utilize adequately 
learned terms, and when they are examined more 
closely, they fail to understand the core concepts entirely.  

 
 
 
 
Researchers identified a variety of factors for students' 

scientific errors, including social, religious, personal 
experiences, gender, peer interaction, media, language, 
symbolic representation, textbooks, and workshops.  

Misconceptions could also be caused by the 
conceptual form of the knowledge conveyed by 
professors or by students' prior perceptions. Furthermore, 
the inability to execute practical activities in organic 
chemistry is caused by a shortage of scientific equipment 
and related working materials such as organic solvents. It 
was revealed that some students deliberately avoided 
doing practical experiences because they deemed 
working with the often volatile and flammable organic 
solvents as dangerous and prone to catch fire 
(Chinda,2012).  

Another factor cited as an underlying cause of students' 
apathy/mistrust in science is a lack of connection 
between science courses and one's daily life. When 
teachers introduce new lessons, pupils are unable to 
connect science concepts to everyday life and inquire 
about the importance of specific topics and disciplines in 
their lives. 

The limited scientific vocabulary which affects the 
appropriate use of the scientific expression to describe 
theoretical and observed events; the lack or little time for 
practice are also among factors that can cause 
misconceptions among students towards organic 
chemistry. Similarly, some students fail to correctly 
transfer the knowledge acquired from basic chemistry 
topics to the learning about organic chemistry and even 
though students might have high performance regarding 
explaining difficulties in organic chemistry, they have very 
low levels of conceptual understanding. 

Learning the new information for many students may 
have previous some knowledge towards the topic and 
they also may have pre-conceptions in their minds about 
the new knowledgeable concept. These pre-conceptions 
which are also called misconceptions can be recognized 
as students’ previous knowledge, which is entrenched in 
arrangement of reason and clarification, although it may 
be mismatched with accepted scientific notions. 
Frequently, misconceptions are robust and very resistant 
to modification, deeply rooted in everyday experience. 
Frequently, the new information presented by the teacher 
comes to conflict with the previously existing students’ 
mental models. Students often have an undesirable 
implication associated with the topic.  

Some behave as specialists in the field of organic 
chemistry and seem to know how to learn and perform it 
when many of them have little background on it, others 
do not even know what topics organic chemistry includes. 
Organic chemistry is still misunderstood by secondary 
school students, who believe it is difficult to understand. 
The majority of students' challenges and misconceptions 
are with following IUPAC standards in identifying organic 
compounds, which is at the symbolic level of learning 
chemical ideas, writing of hydrocarbon  and   unsaturated  
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hydrocarbon structural formulas, distinguishing 
substitution and addition reactions, polymerization, 
differentiating aromatic compound from condensed 
structure formula, isomerism, representation and drawing 
of organic compounds, the properties of organic 
compounds, Aromaticity, classification of organic 
compounds, reaction mechanisms, functional groups.  

Besides, taking organic chemistry as difficult concept in 
chemistry affects students in the understanding of the 
advanced organic chemistry conception. Some students 
find the physical properties of organic compounds 
difficult. They believe that simply the bonding polarity is 
important and contingent on the atom electro negativity 
and they fail to distinguish the concepts of boiled and 
burned and finally accept that covalent bond would break 
when an organic complex boils. Furthermore, they were 
unable to classify different sorts of reactions, and they 
believe that a hydrogen bond contains a covalent bond. If 
students' preconceptions are not corrected, new concepts 
might be difficult to acquire, some of them can be 
detached simply although majority of them are extremely 
held and regularly not affected by regular classroom 
instruction since these are something learners’ trust.  
 
 
Diagnosing students’ perceptions 
 
The diagnosis of students’ perceptions can be done by 
identifying and addressing them by applying a strategy of 
questioning and listening. Different tactics may be used 
to identify what learners are thinking about the issue in 
response to teaching, such as learning utilizing 
conceptual change as an approach that addresses 
students' well-known preconceptions (Ikiroma and 
Chinda, 2014). These approaches comprise various 
forms of real type feedback which can stimulate students’ 
participation while learning.  

Another way is exemplified by the Just-in-Time 
teaching strategy, which is a teaching strategy that 
leverages feedback between the work that students 
accomplish at home in preparation for the classroom 
meeting and the classroom activities (Killi and Morrison, 
2015). These goals meant to improve learning in the 
classroom, to develop students’ motivation and stimulate 
their previous preparation for class, to permit the teacher 
to fine-tune the classroom accomplishments to best meet 
the needs of students. In such situation, scholars respond 
to various questions prior to class and the teacher uses 
the given answers from students to familiarize his or her 
teaching to their misconceptions and to what they already 
know in a positive way.  

A research-intensive strategy that may be employed is 
interviewing students for the aim of developing the items 
that make up a concept inventory or other types of 
diagnostic devices. Concept inventories could also aid in 
the detection of problematic notions that may obstruct 
active       education.          Because       some    students'  
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misconceptions might be caused by instructors' 
malpractices, educators should first recognize their 
students' preconceptions and emerging conceptions in 
order to better identify their students' misunderstandings 
while in classroom such us the language of instruction, 
used textbooks and cultural belief, then learners may 
need to have their thoughts being considered at a certain 
level.  
 
 
Remedies of students’ misconceptions by effective 
organic chemistry instruction 
 
The effectiveness of teaching methods refers to the 
students’ abilities to apply learned lessons in the different 
contexts of life and remove their misconceptions about 
organic chemistry. Students' perceptions have been 
shown to improve when micro kits are used to undertake 
small-scale organic chemistry exercises. When it was first 
taught to students in Ghana who had misconceptions 
about organic chemistry, it was found to be a tool to 
enhance students’ understanding and academic 
achievement (Hanson, 2014). Students who applied them 
in practical experiences made conceptual improvements 
as they overcame their challenges in principles that 
directed the study of organic chemistry. These tangible 
images helped them create better concepts and, as a 
result, improved their academic achievement. The micro 
activities enabled students to verbalize, discuss, and 
explain scientific processes, as they worked together. 
Similarly, engaging scholars in the application of context-
based learning (CBL) approach in terms of constructivist 
paradigm, enhances the stimulation of students’ interest 
and motivation as well as providing more interconnected 
content knowledge. 

The constructivist learning model is frequently 
associated with innovative learning strategies that 
encourage active learning or learning by doing. It is a 
learning theory based on scientific research observation 
of how individuals learn by developing their personal 
knowledge and understanding of the world by 
experiencing and reviewing on what they see and hear 
around them. Because it is an innovative technique that 
utilizes a variety of motivational processes, cooperative 
learning strategy has been found to be a remedy for 
students' misunderstandings to make instruction relevant, 
students more responsible and improve students’ interest 
and achievement in organic chemistry. Peer instruction is 
a cooperative learning approach that is also active 
learning, in which peers discuss ideas and exchange 
solutions to inquiries inside a classroom setting with 
possibilities for additional experiences with their teacher, 
it improves students’ conceptual understanding as has 
been observed in multiple science disciplines. context-
based learning with micro activities, a method which 
enables students to build concepts in basic organic 
chemistry in  everyday   experiences     for     life,    hence  
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improvement of students’ academic achievement 
(Hanson, 2014). Furthermore, the acknowledgement and 
revision of the misconceptions of students involves 
innovative teaching strategies rather than the passively 
learning approaches. A common method of instruction 
includes meta-cognition that is to boost the students’ 
thinking about techniques of addressing a particular 
problem (Fisher, 2006). This technique necessitates 
students to express and defend their understanding. 
From the recognition of the authenticities of the current 
classroom requires the application of innovative teaching 
methods that provide the active participation of students 
and incorporate their metacognition and critical thinking; 
then the creation of a deep foundation of factual 
knowledge which enables students organizing the 
knowledge within a conceptual structure based on the 
experienced events. Teachers monitor the concepts 
changing of the students through the evaluation 
techniques as the training proceeds. The inquiry activities 
should be developed from simple concrete examples to 
abstract. Learners can improve their understanding 
through inquiry by generating, ask, and discuss 
challenging questions. The application of numerous 
inquiry cycles that enable scholars to ask the same 
questions for them to understand the concept is among 
strategies that create students’ curiosity towards the 
topic. Through different approaches that apply formative 
assessment in education, educators find ways to help 
students redirecting scientific misconceptions and 
assisting them to reconstruct their conceptual framework. 
However, deciding to create manners to help learners 
overcome their misunderstandings one might try 
employing different methods including the application of 
innovative teaching methods that allow learners to 
actively participate in the learning process and to 
discover more. The process of teaching and learning 
organic chemistry could be structured by enabling 
students to overcome challenges for them to be prepared 
for the world of tomorrow; offering them information and 
helpful examples (which they are familiar with); 
demonstrating the mental processes that result in 
conceptual generalizations and algorithms (Opara, 2013).  

Organic chemistry educators should try to include 
conceptual questions assessing students’ understanding 
of the fundamental notions in the subject, instead of just 
setting questions which require only mostly recall and 
rote learning. They should pay exceptional attention to 
the identified misconceptions in the topic and address 
them in their instruction and stimulating learners’ 
interaction. The way a student processes the learned 
information and applies it, goes hand in hand with his/her 
learning style.  
 
Effectiveness of cooperative learning in organic 
chemistry instruction 
 
 Cooperative learning refers to a method of knowledge 

 
 
 
 
construction where learners with varying levels of skills 
and knowledge in small groups, work together, and share 
information on a given task. As a result, the learners 
assume full accountability for their education in part by 
peer teaching. According to Koppenhaver and Shrader, 
(2003) cooperative learning instructional strategy 
enhances critical thinking, social skills, and retention of 
information learned much longer. Besides, they give the 
teacher more time for supervising learners’ group work 
and embarking on comprehension checks as well as 
provide a one-to-one interaction among learners. It is 
premised on this and other proven advantages 
associated with these methods that (Johnson et al., 
2014) suggest their inclusion in instructional planning of 
teaching Organic Chemistry.  

The formation of a favourable attitude towards the 
subject and teaching strategies is influenced by learning 
cooperatively where learners find working together in 
groups enjoyable and since they can always rely on each 
other for help. Individuals learn in a small group with the 
assistance of others in a cooperative learning process, 
according to Singh and Agrawal (2011), it contrasts the 
lecture method of learning which is competitive where 
scholars work independently and being continually in a 
scoring competition with one another, praise, and 
appreciation; such competitions do have negative effects 
that lead to students' low scholastic achievement in 
sciences, especially chemistry. Learning cooperatively is 
an important instrument for teaching individuals on how 
to deal with the expanding global interconnectedness, as 
is the participation of each and every student within the 
classroom; the need for creative industrialists and the 
important development of interpersonal interactions. 

Different studies described what cooperative learning 
effort is and what it’s not as follows: Learners are given 
task to do in group but some are not interested to work 
with peers believing that they will be evaluated 
individually (Pseudo learning group); students are 
assigned to groups to work on a project together and 
agreed on the working conditions with their facilitator and 
the assignments are structured to be evaluated and 
rewarded one by one, not as the group members. 
Students seek each other’s information but have no 
incentive to share what they know to group mates 
(Traditional classroom group); they are working in groups 
to complete the shared goals, pursue results that are 
valuable to all, discuss the material together and help one 
another understand it, and encourage it other to work 
hard.  

The performance of an individual is supposed to be 
checked regularly to ensure that all learners are 
contributing and learning and the outcome is the same for 
all learners in the group (Cooperative learning); and a 
group of learners that meets all the standards for being a 
cooperative learning group and beats all reasonable 
expectations. The level of commitment of the members of 
this kind of groups is beyond that  of    most   cooperative  
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learning groups. Few groups ever achieve this level of 
improvement.  

Cooperative learning, which enhances students' 
problem-solving, communication, leadership, and 
cooperation competences among peers and skills, may 
be used to improve Organic Chemistry teaching and 
learning. The cooperative learning instructional method 
influences the perspective of the class cooperative work 
in the creation of learning chemical ideas and organic 
functions by allowing learners' interdependence in 
undertakings and the instructor to ensure the involvement 
of all group members in learning. Taking into 
consideration its important features, the aforementioned 
teaching method encourages shared learning among 
scholars from the articulation between actions and the 
study contents; even though the work is combined, there 
is an individual responsibility for a good group 
performance, which can be achieved through individual 
examinations and division of roles while working on the 
given tasks.  

Jimoh (2010) investigated the perception of difficult 
concepts in organic chemistry by students in Nigerian 
secondary schools. According to the findings, 13 topics in 
organic chemistry were considered as difficult to 
understand by students. The study also found that 
students' gender and school location had no effect on 
their impression of difficult organic chemistry topics. 
Njoku and Nzewi (2010) was on difficulties experienced 
in the learning of electrochemistry concepts in University 
of Nigeria, Nsukka. The study employed an ex-post facto 
research design. A total of 400 grade II students were 
chosen at random from four secondary schools in the 
region. They utilised the group embedded figure testing 
to divide the students into two learning abilities: field 
dependent (266) students and field independent (266) 
students (134 students). The students or responders 
were given an electrochemistry diagnosis test after they 
had thoroughly taught about electrochemistry principles 
for six weeks. It was shown that the majority of pupils 
struggled with six key categories of ideas.   

Agogo and Omagbu (2014) investigated the 
identification of students perceived difficult concept in 
senior secondary school in organic chemistry in Oju LGA 
of Benue state, Nigeria. It was discovered that there is no 
significant difference in perception of difficult concepts in 
organic chemistry between male and female chemistry 
students. Bello (2015) investigated difficult concepts in 
Chemistry and their effect on the achievement of 
students. The study adopted the survey design. A 
researcher made questionnaire was used for the study. 
The sample size was one hundred twenty-five (125) 
students. Frequencies and percentages were used to 
answer the research questions while t-test statistics was 
used to test the hypotheses. The study's findings found 
that students perceived thermodynamics, chemical 
kinetic, dipole moments, redox reaction isomerism 
polarizability stoichiometry atomicity and enantiomer  as  
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difficult concepts. The study also found that students' 
success in Chemistry is influenced by how difficult an 
idea is judged to be. The result reveals that gender of the 
students has no significant influence on their perception 
of difficult concepts in Chemistry.  

Gongden et al. (2011) conducted research on 
"Assessment of the difficult areas of the Nigerian Science 
curriculum's senior secondary school 2 (two) chemistry 
syllabus." The content of the Nigerian science 
curriculum's senior secondary two chemistry course was 
evaluated utilizing co-selected secondary schools in north 
central Nigeria to establish areas of difficulty, size, and 
causes for said perceived difficulty. A total of 10 out of 24 
topics identified were perceived as difficult. Unfamiliarity 
with concepts, unclear terminology, concepts that were 
too demanding, inadequate clarification and laboratory 
exercises, concepts that were too analytical, and a lack of 
enthusiasm among both sexes were among the reasons 
provided for the perceived difficulties.  
 
 
Statement of problem 
 

 Students’ low performance in chemistry at the 
Senior Secondary School level in Nigeria is a major 
problem, and many scholars believed that it is hinged on 
the perception of some aspect in the subject. The organic 
part of chemistry is one of them.  

 A student who has a partial understanding of a 
concept or perception will likely resort to rote learning. In 
contrast, a student who properly understands the concept 
would approach the problem requiring solution in his own 
way and may be able to tackle most puzzles correctly. 
There is also a strong indication that insufficient 
knowledge of perceived difficulties by students in 
chemistry may be contributing factor to students’ poor 
academic performance in chemistry. Despite the several 
studies on the such by various science educators, there 
is as yet little or no study in Rivers State, Nigeria aimed 
at establishing the major perception of difficulties in the 
learning of organic chemistry.  
 
Aim and objectives of the study 

 
The aim of the research is to find out student perceived 
difficult in organic chemistry at the senior secondary 
school level. 
The following are the objectives of this study:  
 

 To identify difficult organic chemistry concepts as 
perceived by male students. 

 To identify difficult organic chemistry concepts as 
perceived by female students. 
 
Research questions  
 
What are  the difficult  organic   chemistry    concepts   as 
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identified by male students? 
What are the difficult organic chemistry concepts as 
identified by female students? 
 
 
METHODOLOGY 
 
In this study the research design that was used is 
descriptive survey design. Frankel and Wallen (2014) 
contend that descriptive survey design gives the 
description of the state of the events as they exist and 
provide opportunity to employ qualitative and quantitative 
research approaches. 
 
Study area 
 
The study was carried out in some selected secondary 
schools in Obio/Akpor LGA, Port- Harcourt, Rivers State. 
 
Population of the Study  
 
The study's target group was senior secondary school 
students in Obio/Akpor LGA, Rivers State, who were 
learning chemistry at public secondary schools. 
 
 
Sample and sampling techniques  
 
The sample size was two hundred and ten SS2 students   
selected from seven public secondary schools offering 
science subjects within Obio/Akpor LGA. Rivers State via 
simple random sampling technique. 
 
Instrument for data collection 
 
The instrument for data collection was researcher made 
questionnaire titled Difficult Concept in Organic 
Chemistry Questionnaire (DCOCQ). 
 
 
Validation 
 
The instrument was validated by two Science Education 
lecturers and one Measurement and Evaluation lecturer, 
and the reliability coefficient was determined to be 0.88 
using the test-retest method.  
 
 
Method of data collection 
 
The instrument was distributed to the respondent by the 
researcher. The student was given time to fill the 
questionnaire after which it was collected back. 
 
Method of data analysis 
 
Data gathered were analyzed using simple percentages. 

 
 
 
 
RESULTS 
 
Research question 1; What are the difficult organic 
chemistry concepts as identified by male students? 
 
In (Table 1), four topics are considered difficult by male 
students out of the seven topics investigated. The difficult 
topics include; Esters, Stereo chemistry, Ethers and 
Substitution and elimination reactions. 
 
Research Question 2: What are the difficult organic 
chemistry concepts as identified by female student? 
In (Table 2), out of the seven topics outlined four of those 
topics were perceived as difficult and three were not. 
Female students consider the following four topics to be 
difficult: Esters, Stereochemistry, Ethers, and Substitution 
and Elimination Reactions.  
 
 
DISCUSSION 
 
Male students' perceptions of difficult topics  
 
The result shows that four out of the topics listed out 
were perceived as difficult in the seven public schools in 
Obio/Akpor LGA, Rivers State. The following topics are 
regarded as difficult: Esters, Ethers, Stereochemistry, 
Substitution and Elimination Reactions. There are some 
topics that were perceived as not difficult by the male 
students and they include; alkane and alkenes, functional 
groups, alcohols. These topics generally contain complex 
concepts. This helps to explain why students have 
difficulty understanding (Abimbola and Danmole, 1995). 
Some other aspect that may have contributed to students' 
incapacity to comprehend topics was the manner in 
which the chemistry teacher who taught them did so. 
Tekkaya et al. (2001) explained the cause of the problem 
of difficult topics using the amount of subject matter in 
relation to the available time. They argue that because 
there are so many things to cover in such a short amount 
of time, the topics are not thoroughly explored, and 
students simply remember concepts instead of studying 
them in a meaningful way. As a result, students fail to 
recognize the topics' interdependence. According to 
Olatoye et al. (2011) teachers of chemistry should 
expose the students to cooperative learning method to 
encourage social interaction, active engagement and 
self-motivation among learners.  
 
 
Female students' perceptions of difficult topics  
 
The result shows that four out of the topics listed out 
were perceived as difficult in the seven public senior 
secondary schools in Obio/Akpor LGA, Rivers State. 
Ester, Stereochemistry, Substitution and Elimination 
Reactions, and Ethers are some of the t opics    that   are  
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Table 1: Percentage analysis of difficult topics in Organic Chemistry as perceived by 

male students. 
 

Topics NOT DIFFICULT % DIFFICULT % 

Alkanes and Alkenes 76 74.5 26 25.5 
Esters 43 42.2 59 57.8 
Functional groups 79 77.5 23 22.5 
Stereochemistry 40 39.2 62 60.8 
Alcohols 72 70.6 30 29.4 
Ethers 40 39.2 62 60.8 
Substitution and elimination reactions 42 41.2 60 58.8 

 
 

Table 2: Percentage analysis of difficult topics in organic chemistry as perceived by 

female students. 
 

 Topics  NOT DIFFICULT % DIFFICULT % 

Alkanes and Alkenes 84 77.8 24 22.2 
Esters 31 28.7 77 71.3 
Functional groups 80 74.1 28 25.9 
Stereochemistry 37 34.3 71 65.7 
Alcohols 71 65.7 37 34.3 
Ethers 38 35.2 70 64.8 
Substitution and elimination reactions 34 31.5 74 68.5 

 
 
 
considered difficult. There are some topics that were 
perceived as not difficult by the female students and they 
include; functional groups, alcohols, alkane and alkenes. 
Most of the topics were perceived as difficult by the 
students. This supports the findings of prior research on 
students' perceptions of organic chemistry. Organic 
Chemistry is difficult for students to grasp, according to 
Mahajan and Singh (2005), Jimoh (2010), and O'Dwyer 
and Childs (2015). Students at various levels of 
education found several organic Chemistry topics difficult 
to grasp, according to Childs and Sheehan (2009). Four 
topics were determined to be challenging for learners to 
comprehend. This outcome is in line with Ayalew and 
Ochonogor (2015) and O'Dwyer and Childs (2015). The 
key factor that may have accounted for these results is 
the inability of students to navigate through the three 
domains mentioned by Sirhan (2007). To assist students 
in resolving the issue of dealing with the macroscopic, 
microscopic and symbolic domains, teachers should 
make use of three-dimensional models, experimentations 
and questioning and listening in their lessons.  
 
 
Conclusion 
 
This research was centred on the topics perceived as 
difficult by senior secondary school students in 
Obio/Akpor Local Government Area, Rivers State. The 
study's objective was to identify which topics in public 
senior secondary schools were considered difficult by 
both female and male students. Study conducted to 
identify difficult organic chemistry concept have found 
that students both male and female find organic 

chemistry concepts difficult to understand. The bulk of 
organic chemistry topics in senior secondary chemistry 
are seen as challenging by pupils, according to this 
research. It might be argued that pupils struggle with 
concepts in the microscopic and symbolic levels. To help 
students to understand organic chemistry concepts, 
chemistry teachers should use a strategy of questioning 
and answering and experimentation /demonstrations in 
their lessons. 
 
 
Recommendations 
 
Following are some recommendations based on the 
study's findings:  
1. Students learning activities should be related to 
their prior knowledge and interests, emphasize 
understandable material to enhance students productive 
thinking. 
2. It is more important for instructors to have 
sufficient understanding of their topic matter in order to 
modify students' perceptions and guide them to a more 
promising scientific future.  
3. To dispel their anxiety and improve their 
performance in these ideas, teachers and students 
should give greater attention to the teaching and learning 
of these challenging concepts.  
.  
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