AN EXAMINATION OF DIFFICULT CONCEPTS IN CHEMISTRY AND THEIR EFFECTS ON THE ACHIEVEMENT OF STUDENTS
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ABSTRACT

This research work was carried out to investigate the difficult concepts in chemistry and their effects on the achievement of students’ in some secondary schools in Sokoto metropolis. Criteria used in selecting schools were stratified random selection in which Fiveschools were selected within Sokoto metropolis comprising of two (2) all female school, two (2) all male school and a mixed school so as to determine whether there is significance gender difference in students’ perception of difficult concepts in chemistry.Analysis of the data collected reveals that; concepts students perceived as difficult in chemistry and gender differences has little or no effect in the academic achievements of students’.
CHAPTER ONE

INTRODUCTION

Chemistry as defined by Okeke and Ezekamgha(2000) as a branch of science that deals with composition and changes of matter. Chemistry is highly important for technological development and advancement of any nation. The number of chemists, physicists, doctors and science educators in a nation tells if the nation is developed, developing or underdeveloped.

Chemistry is regarded as the “central science” because everything from our skin to the air we breathe is made up of atoms and this is what chemistry revolves around. This phrase (central science) was popularized in a textbook by Theodore. L. Brown and H. Eugen Lemay titled “chemistry; the central science” which was first published in 1977 with a Thirteenth edition published in 2014.

Chemistry uses particles models to account for abstract constructs. Therefore, chemical processes such as melting, evaporation, dissolving, diffusion, electron transfer, ion conductor, intermolecular bond and many others are fundamental to learning of chemistry in schools and colleges.

A concept is defined as a “perceived regularity in objects or events” Or a record of events designed to be labeled. Typically, a concept is expressed using one or just a few words, one of which is a noun. Examples; Kinetic energy, thermodynamics e.t.c.

Further explanation will be discussed on the study and how chemistry concepts affect academic achievements of students in senior secondary school.

In the current study, effort would be made to identify the concepts that are difficult to students in chemistry so that the need to offer them a special treatment by science educators will be pointed out.

1.2
Background of the Study.

Background of this study is to identify the inherent factors and concepts that affect the achievement of students in chemistry. Such factors include; student’s misconception and preconception in chemistry, difficult and alternative conception in chemistry, difficulties with abstract concepts, conceptual changes method at college level. Academic achievement of chemistry students and influence of study habits, psychological factors on academic achievement.

1.3
Statement of the Problem
This study intends to make known the various abstract concepts in chemistry and how they affect the academic achievement of students in senior secondary schools. It also stresses the abstract and highly conceptual nature of chemistry which makes students perceive chemistry as a difficult subject. The study will also look into the general slow pace of the effects and affective characteristic of students and the academic achievement in chemistry and how it’s likely to affect the production of teaching profession competency in chemistry.

1.4
Purpose of the Study
The general purpose of this study is to identify difficult concepts in chemistry and their effects on the academic achievement of students’ in secondary schools in Sokoto metropolis. This purpose is further down into the following objective for the study:

To explore the concepts in chemistry which students perceived as difficult,
To investigate into the students conceptual difficult and how it affect their academic achievements.
To examine whether or not the difficult concepts perceived by students influence the students interest towards the study of chemistry and
To investigate whether or not the students’ gender differences have significant influence on their perception of difficult concepts in chemistry.
1.5
Significance of the Study

Over a number of years, many of the difficult areas in chemistry were subjected to systematic study to identify the point of difficult and to seek common factors among the nature of these difficulties.

The present study however generates data on come concepts perceived as difficult in chemistry and their effect on academic achievements of students.

The study also generates information on whether or not the difficult concepts perceived by students improved their achievements and ability to solve higher order question in chemistry. Curriculum designed will utilize this information to enrich the curriculum for teachers’ preparation at secondary level of our educational system.

1.6
Research Questions
The following research questions were raised in the study

What concepts in chemistry do students in this study perceived difficult?
Do the concepts perceive difficult influence the academic achievement of the students?
Does conceptual difficulty influence the interest of students towards the study of chemistry?
Are the significant gender differences in students’ perception of the difficult concepts in chemistry?

1.7
Hypothesis

The following null hypothesis was formulated in this study.

There is no significant differences in the students perception of difficult concepts in chemistry

Conceptual difficulty has no significant influence on the academic achievement of students

Difficult concepts in chemistry have no significant influence on the interest of students towards studying chemistry.

1.8
Scope and Delimitation of the Study

The outcome of this study may not be hundred percent (100%) valid for generalization because some inhibiting factors that serves as limitation to this study. However, the study has been designed to cover large proportion of students in senior secondary schools, but the timeframe and resources requires were hindrances. To make for a manageable representative sample, the study was limited to the students of some selected secondary schools in Sokoto metropolis. This work also covers some concepts proved difficult in physical, inorganic, organic environmental and practical chemistry.

In view of the possible limitations arising from response and non-response errors, the researcher may not be able to guarantee 100% accuracy of the response.

CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1
Introduction

This chapter seeks to bring together some of the main findings from research over the past decades ,attempting to establish some key general principles which may be of value in curriculum development, policy making, teacher’s teaching strategies, as well as in generation of more research work. An examination of the aim of each study will reveal the motives of the researchers who undertook the study. Because the foundation for student conception research is the nature of learning, teachers will be to translate the methods used for research into classroom practice

The focus questions for this overview of the literature are;

1 What are the main areas of learning difficulty?

2 What are the main aspects of reducing obstacles to learning?

Research reported in the literature for each of this theme is now represented in turn.

Areas of Difficulty
When looking at the range of papers, which have addressed various facets of learning difficulties related to chemistry, it is not easy to categorize the work into neat parts. However, in the analysis presented here, the work has been divided into five main areas, recognizing that there are overlaps and potential omissions. Each is discussed briefly.

Curriculum content

The advent of revised school syllabuses in the 1960s and 1970s in many countries saw a move towards the presentation of school chemistry in a logical order, the logic usually being that of experienced academic chemist. Similarly, early chapters in almost all textbooks for secondary level chemistry courses start with topics like atomic theory, balancing ionic equations, orbital, bonding and formulae. Johnstone(2000) has made argument against this “logical” presentation cogently: the logical order may well not be psychologically accessible to the learners.

Much school chemistry, taught before 1960, laid great emphasis on descriptive chemistry, memorization being an important skill to achieve examination success. The sub-microspic interpretation and symbolic representation were left until later. Today, the descriptive is taught alongside both the “micro” and “representational”. Johnstone (1982) has argued that the learner cannot cope with all three levels being taught at once, and Gabel (1999) supports this argument. Indeed, today, there is a danger that chemistry depends too much on the representational, with inadequate emphasis on descriptive.

Descriptive (Macro)
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Sub-Microscopic (Micro)
Symbolism (Representational)

Chemical knowledge is learned at three levels “Sub-microscopic”, “Microscopic” and “Symbolic”, and the link between these levels should be explicitly taught (Johnstone, 1991; Gaber, 192; Harrison and Treagust, 2000; Ebenezer, 2001; Raviola, 2001, Treagust et, al 2003). Also, the interaction and distinctions between them are important characteristics of chemistry learning and necessary for achievement in comprehending chemical concepts. Therefore, if students possess difficulties at one of the levels, it may influence the others. Thus, determining and overcoming these difficulties should be over primary goal.

Johnstone (1984-1991) indicated that the nature of chemistry concepts and the way the concepts are represented (microscopic, macroscopic or representational) make chemistry difficult to learn. The methods by which the students learn are potentially in conflict with the nature of science which in turn, influences the methods by which the teachers have traditionally taught (Johnstone, 1980).

In order to determine whether the students’ understanding of chemistry would increase if the particulate nature of matter (sub-microscopic level) was emphasized, Gabel, (1993) conducted a study involving students in an introductory chemistry course. Introducing extra instruction to the experimental group that required students to link the particulate nature of matter to other levels (macroscopic and symbolic levels); Gabel found that, the experiment group performed higher in all levels than the control group. It seems that this kind of additional instruction is effective in helping students make connections, between the three levels of which chemistry can be both taught and understood. Sawrey (1990) found that, in an introductory chemistry, significantly more students were able to solve the problems that are symbols and numbers than could solve these depicting particles. Bunce et al, (1991) interviewed students who have solved problems out-hand.

Osborne and cosgrove (1983) showed how students (at several school age levels) understood little about the particulate nature of mater at about chemical phenomena in their everyday lives. Bocher (1991), then used the same questions developed by Osborne and Cosgrove to determine how prevalent `these ideas were among the graduate students. His findings indicated that non-scientific explanations persist for some students even after they have graduated with a major in that (Turkish Science education vol. 4 pg.6, 2007). He concluded that students have difficulties in applying their knowledge and they do not extend their knowledge into the real world.

This last aspect has been discussed (Reid, 1999, 2000) where it was suggested that the chemistry to be taught should not be defined by the logic of the subject but they by the need of the learner while Johnstone’s complementary paper (Johnstone. 2000) emphasized that the order and methods of representations must reflect the psychology of the learners. These two fundamental principles would offer a constructive basis for dialogue in restructuring the chemistry is offered at school and higher education: in simple term, define the materials to be taught by the needs of the learners and define the orders of presentation by the psychology of the learning.

Such a statement is relatively easy to make that may well prove to be difficult to implement. Most curricular are defined by the need of the next stage and are not defined by the need of those who will not study chemistry at the next stage. Similarly, chemistry is a logical subject and its inherent logic is a tempting structure on which to build a syllabus. However, the logic is that of the expert not the learner.

Overload of the Students’ Working Memory Space

The working memory space is of limited capacity (Baddeley, 1999) this limited shared space is a link between, what has to be held in conscious memory and the processing activities required to handle it, transformed it, manipulate it and get it ready for storage in long-term memory. When students are faced with learning situations where there is too much to handle in the limited working space, they have difficulty in selecting the important information from the other less important information. The later has been described as “noise” the having difficulty in separating the signal from the noise (Johnstone and Lettton, 1991). Faced with new and often conceptually complex material, the chemistry students’ needs to develop skills to organize the idea so that the working space is not overloaded. Without the organizing structure available to the experienced teacher, the students frequently has to resort to note, learning, which does not guarantee understanding to solve this type of problem, Johnstone (1991), has agreed that the teachers has to look more closely at what is known about human learning and also look at the nature of the discipline of the chemistry and its intellectual structure in a an effort to harmonize them.

The ability to develop strategies to cope with information overload depends heavily on the conceptual framework already established in the long-term memory. Working space cannot be expended, but it can be used more efficiently. However, this depends upon some recognizable conceptual framework that enables student to draw on old, or systematize new material. Miller (1956) suggested that idea of “Chunking” (the ability to use some strategies to bring together several items into one meaningful unit, thus reducing working space demands).

Difficulties in conceptual understanding have been related to working memory space and the idea of chunking (Johnstone and Kellent 1980). Johnstone outlines ways by which extraneous excess information (noise) can be reduced (Johnstone 1980, Johnstone and Wham, 1982; Turkish Science education, 2007)

Language and Communication
Language has been shown to be another contributor to information overload (Johnstone, 1984). Language problems include unfamiliar or misleading vocabulary, familiar vocabulary which changes its meaning as it move into chemistry, used in high sounding language and the use of double or triple negatives (Cassel and Johnstone, 1985). An interesting example of the effect of language on working memory space overload is the work carried out to measure working memory space, using the second language, the usable working memory space dropped by about one unit. It was suggested that this unit was being used to handle the language transfer (Johnstone and Selepeng 2001).

In USA, Gabel (1991) has noted that the difficulties students have with chemistry may not necessarily be related to the subject matter itself but to the way of talking about it. The study by Cassel and Johnstone, (1980) has shown that the non-technical words associated with science were a cause of misunderstanding of pupils and students. Words which were understandable in normal English usage changed their meaning when transferred into, or out of a science situation. For example, the word “volatile” was assumed by students to mean “unstable” of “Flammable” its scientific meaning of “Easily Vaporized” was unknown. The reason for the confusion was that “volatile” applied to a person, does implies instability or excitability and this meaning was naturally carried over into the science context with consequent confusion (world applied Science Journal Vol. 7, 2009).

White (1977) argues that learning involves the interaction of the information that learner receives through his sensory system and the information that he or she already has available in his or her long-term memory. This allows the learner to recognize and organize the incoming information and make sense of it.

Language influences the thinking processes necessary to tackle any task. This is supported by the following observation made by Cassels and Johnstone, (1984). They noted that the memory span is not determined by the number of words but by the grammatical structures (e.g embedded clauses) that may themselves load the memory. Language helps of hinders interactions with long-term memory but it also can be a source of significant information overload. This would give the opportunities for allowing the learner to adjust thinking and clarify ideas (Turkish science education Vol. 4 pg 8 2007).

Concept Formation

Chemistry learning requires much intellectual thought because the content is replete with many abstract concepts. Concepts such as dissolution, particulate nature of matter and chemical bonding are fundamental to learning chemistry. (Abraham et al, 1992, 1994).

Unless these fundamentals are understood, topics including reaction rate, acids and bases, electrochemistry, chemical equilibrium and solution chemistry become difficult. Therefore, enquiring into students conceptions of the fundamental concepts in chemistry has been a research focus of several researchers in many countries for the last two decade (stowy, 1988, Peterson and Treagust, 1989). Real understanding requires not only grasp of key concepts but also the establishment of meaningful links, to bring the concepts into a coherent whole. Ausubel’s important work (1969) has laid the basis for understanding how meaningful learning can occur in terms of the importance of been able to link new knowledge on to the network of concepts, which already exists in the learner’s mind.

There have been an enormous number of studies on misconceptions in chemistry and there are several reviews of this area (Anderson, 1990; stawy, 1991; Gabel and Bunce, 1994). In addition, various studies indicated that student’s difficulties in learning science concepts may be due to the teachers lack of knowledge regarding students’ prior understanding of concepts (Driver and Easly, 1978; Mc Dermott, 1984).Bodner (1986) make a statutory point when he notes that, “we can teach and teach well without having the students learn”.

Alternative conceptions may not be just students’ fault. Chemical knowledge structures for example in “combustion” “physical and chemical change” and “dissolving and solution” by their very nature lead to alternative conceptions argues Griffiths (1994). Thus, learning involves knowledge that needs to be restructured, adopted, rejected and even discarded (Duchi and Osborne, 2002).

Many research tools appear in the literature to identified students’ misconceptions. E. g. the diagnostic tests developed by Treagust (1988) and Krishnan and Howe (1994). While the literature is replete with papers, which provides evidence of misconception, fewer papers suggested potential remedies. It is worth recognizing that misconception will occur. However, in practice if concepts are developed with care, building on the language and thoughts forms already present while allowing concepts to be approached from several directions, the learners will be enabled to develop ideas more meaningfully. In addition, learners need the opportunity to “play with ideas” to share ideas, to verbalize concepts so that in a natural, step-wise fashion, concepts steadily move forward on a secure base.

This will allow inadequate conceptions to be modified in an acceptable way. A useful future line of research might be to explore the effects of strategies, which teachers might use to take advantage of this natural process in order to give the learners on enriched understanding of important concepts. Group work, dialogue and the exchange of ideas may all be very important in allowing misconceptions to be corrected effectively.

Motivation
There is no doubt motivation to learn is an important factor controlling the success of learning. However, the difficulty of a topic, as perceived by students, will be a measure in their ability and willingness to learn it (Johnstone and Kellet, 1980).

Student’s motivation to learn is important but does not necessarily determine whether they employ a deep or surface approach: Aspects of student’s motivation to learn can be classified as either intrinsic (e.g. wanting to know for their own sake) or extrinsic (wanting to learn what is on an exam syllabus). There is an also a third class, called “a motivational” learning which covers the situation where the students do things (like attending lectures) without any conscious belief that this will help them learn anything (Vallerand and bissonnette, 1992).

Resnick (1989), found that students will be engaged more easily with problems that are embedded in challenging real world contexts that have apparent relevance to their lives. If the problems are interesting, meaningful challenging and engaging they tend to be intrinsically motivating for structures. However, song and black (1991) indicated that student may need help in recognizing that school-based scientific knowledge is useful in real-world contents.

White (1998) argues that the issue of long-term and short-term goal is relevant to the learning of science. The student who goes to lectures with a short-term goal of passing examination often has a specific approach to learning. Scientific laws and potentially meaningful facts are learned as propositions, unrelated to experience. Too often examinations reward recall of such facts (Sirhan and Reid, 2002).

On the contrary, the students who have the stronger sense of achievement, or who want to learn about science, may attend the lectures with a long-term goal of a deeper understanding and appreciation of science. Ames and Ames (1984) have pointed out that student’s motivations for learning from lectures have important consequences for what they are attending to, how they are processing information and how they are reacting to the lectures.

Adar (1995) proposed the existence of four motivational traits that are attributable to student’s needs. She introduced the notion of motivational pattern and implies that learners differ with respect to their preference for any responsiveness to different instructional features.

Kempa and Diaz (1990a) found that a high proportion of the total student population could be clearly assigned to one of the four motivational patterns. Kempa and Diaz (1990b) went on to suggest students with the conscientious or achievers type of motivational patterns would exhibit a strong preference for formal modes of teaching.

Reducing Obstacle to Learning

It is of course, the aim of chemistry teachers at all levels to make the subject accessible in such a way that maximum meaningful learning can take place. Salvaratnam (1993) has listed the number of importance aspects to aid such learning. These are consistence with two broad principles.

The need to avoid working memory space overload;

The Importance of taking into account concepts already held.

Working Memory Space Overload
The problems associated with limitations in working memory space have already been outlined. The important of these limitations space have already been outlined. The important of these limitations cannot be under estimated. The working memory space not only has to hold incoming information, it also has to withdraw information from long-term memory and process information to make sense of it.

According to white (1988), we chunk the world that is we combine our sensations into smaller number of patterns. Therefore, chunking is a function of knowledge. The size and number of chunks perceived in a situation is one of the big differences between the knowledgeable person (e.g. expert, teacher, adult) and the novice (e.g. beginner, student and child). The knowledgeable person can collect the phenomena or events into a smaller number of meaningful units. The teacher already has such strategies but no students can necessary apply these. It is important, therefore to minimize working space demands and to provide several routes for meaningful learning, allowing the learner to seek to develop their own strategies which might enable them to reduce the overload.

It is possible to compensate for the limited capacity of working memory by restructuring the information. For example, a telephone number (08033988929) is difficult to remember as eleven digits, but if the same number is broken into three smaller groups (0803-398-8929) representing area, district, and number, it is much easier to number. The effect is to reduce the storage require from the eleven chunks to three. Therefore, chunking is a process of organizing information which allows a number of items to be viewed as a single unit, with probably a name or label. It is an important factor in both communication and teaches (white, 1988).

Johnstone (1984) has pointed out that “the teacher’s working memory is already organized, but this is not the case of the learner. Each learner has to analyze the information coming in and organize it for himself, or be helped to organize it, if the learning is to become part of him.

In trying to solve a problem, student may find his working memory under stress. The noise can occupy the substantial part of working memory leaving little space for the “signal” and even less space for thinking about what they are trying to say. To overcome these limitations expansion of the size of each chunk of information is necessary. For example experience instructor (unlike novices) can condense a complicated stoichiometry problem of one chunk by recognizing a key relationship. Similarly chemists do not see a carbon atom, two oxygen atoms, two hydrogen atoms, a double bond, and three single bond; instead they see it as a carboxylic acid.

2Recalling Previous Knowledge

To make the material easier to recall, learners actively need to construct, organize and structure internal connections that hold the information together. The systematic organization of knowledge, which may be considered to be the ordering of the component knowledge items in a logical, coherent, concise and principle-based manner, is of fundamental important for the effective learning, recall, use of knowledge and manipulation.

Salvaratnam (1993) listed four aspects, which will aid the learning, understanding, recalling and application of knowledge:

Use the underlying principles and concepts as a sole basis for knowledge.

Exclude unnecessary laws, concepts, definition and terms.

Use systematic and meaningful terms and definitions;

4.  Store knowledge concisely.

These ways could help to reduce memory overload, aid learning and understanding and avoid mistakes.

Learner need to decide on the level of complexity of which they will process new information. For example, a student can take notes and either writes them as keywords or make connections between this information and the previous knowledge (Su, 1991). The more elaborative or complex the learner processing of the information, the more he tries to make meaningful the new information, the likely he is to remember it. This could be done by giving different examples on the same problem and making interconnections between it and the leaner’s knowledge to facilitate memorization (Sirhan et al, 2007).

CHAPTER THREE

RESEARCH METHODOLOGY

Introduction

This chapter presents the ways, methods and procedures employed in carrying out its study. The chapter intends to explain the method of data collection for the study. The population sampling techniques and instruments used for data analysis.

Research Design

The survey design was used, according to kerlinger (1879), a survey gather data at a particular point in time with the intention of describing the nature of existing conditions. A survey design is a type of design which serves as a representative of a defined population. It was therefore considered appropriate for this present study.

Questionnaire was employed to obtain the information needed for the study, which involved the following institutions

Nana girls secondary school, Sokoto

Government Day Secondary School Runjin Sambo

Government Girls College Sokoto

Sheikh Gummi Senior Secondary School, Sokoto

Nargartha College, Sokoto.

Population of the Study

The target population for the study is composed of Senor Secondary School Student that was offering Chemistry in Secondary Schools in Sokoto metropolis.

The study was to find out the effect of difficult concept son academic achievement of students in senior secondary school. The population of the study covers one hundred and twenty five (125), twenty five (25) from each selected secondary schools within Sokoto metropolis.

Sampling Techniques

For the purpose of this study, five secondary schools were selected. Two boy’s schools, two girl’s schools and one mixed school. The whole population was stratified into male and female to help study gender differences in students’ perception of difficult concepts in chemistry. The schools selected were mentioned above.

Twenty five (25) students were selected from each selected school by random sampling making a total of one hundred and twenty five (125) students. Information was gathered from the students with the aid of questionnaire.

Percentage frequency counts and mean are the descriptive statistical tools that were used, while t-test analysis was employed to test the hypothesis.

The population of this study was guided towards the following objectives;

To explore the concepts in chemistry which the students perceived difficult.

To study whether or not, conceptual understanding influences the interest of students towards the study of chemistry.

To study whether or not the concepts perceived difficult by students influence their academic achievements in chemistry.

To investigate whether or not, there is significant gender difference in students’ perception of difficult concepts in chemistry.

Instrument for Collection of Data.

Questionnaire was the only research instrument used for gathering information for the study. The questionnaire was used because it provides the opportunity to reach all the respondents.

The questionnaire was administered to students offering chemistry in senior secondary schools within Sokoto metropolis and it was evaluated by the H.O.D chemistry of each of the selected schools.

Statements were drafted for subscales, A,B,C and D. section A, consist of relevant personal information regarding bio-data such as gender, age, and class levels .Other sections [B,C and D] allowed the collection of qualitative and quantitative data. A selected response format (Wiesma, 2000) employing a five point likert scale (SA=strongly Agree, A=Agree, UD=undecided, DA=Disagree, SA=strongly Disagree) was used. A likert scale was adopted as it is a good way of writing close-ended questionnaire items to measure individual attitudes and opinions with intensity scales (Nardi 2003).

Section B; is set to explore the concepts which the students perceived difficult. It consists of twenty items arranged in likert scale. These questions assess comprehension and application levels on blooms taxonomy of educational objective domain (Thompson and Soyibo, 2002).

Esiabu and Soyibo (1995), as cited in Thompson and Soyibo (2002), suggested that for test items to measure students’ understanding of science concepts, they must test beyond the comprehension level on Bloom taxonomy.

Section C consists of items which measure the effects of difficult concepts on the academic achievements. This section generated a total of six statements for the subscale C. Section D elucidated information on conceptually difficult and the students’ interest towards the study of chemistry. This section sought for the respondents’ interest in the study of chemistry. The primary purpose of this is to look at the students’ views with regards to their motivations and anxieties in the study of chemistry. This consists of six items which are arranged in a likert scale ranging from Strongly Agree, Agree, Undecided, Disagree and Strongly Disagree.

Validity of the instrument

The face and content validity of the instrument was obtained through experts who are H.O.D Chemistry in the selected secondary schools.

Reliability of the instrument

In order to establish the reliability of the instrument, the test-retest method was employed using six selected students each from S.S 3 of the selected secondary schools in Sokoto metropolis. The Spearman rank order correlation technique was used. This yield reliability coefficient of 0.85, which is considered adequate for the study.

Procedure for data collection
The relevant data was collected by the researcher using questionnaire. The instruments were distributed to the respondents by the researcher. The students were given one hour to fill the questionnaire after which it was collected back. This approach ensured maximum return of copies of the questionnaire forms.

Methods of data analysis
The responses were tallied and put into frequency distribution tables. The frequencies were converted into percentage for the purpose of description and to answer the research questions. The t-test statistical tool was used in testing the stated hypothesis at 0.05 level of significant.

Problems encountered in administering the questionnaire

In the course of data or information acquisition, this research project has encountered a number of problems including the following;

Some students returned their questionnaires uncompleted or partially filled until we asked them to again fill the vacant space in the process of collecting back the questionnaire. This is so because some students wasn’t clear about the purpose of questionnaire and hence the reason skeptical about it.

Some students also see it as a waste of time and hence were reluctant to respond to it. Wasn’t an easy task convincing the students to respond to the questionnaire.

Finally, time and logistic factors have also in one way or the other become stumbling block in our study. Either in terms of school period of time for this work or that ability to reach these schools in good time was not available coupled with financial factors.

CHAPTER FOUR

DATA PRESENTATION AND ANALYSIS

4.1
Introduction

In this chapter, 2 attempts were made to develop the structure for gathering data and also for analyzing it. The data collected from the sample were carefully analyzed, presented and interpreted. Finally, the findings were made from the study.

A total of 126 (one hundred and twenty six) copies of questionnaire were distributed. Out of the number, five (5) were incorrectly filled and were therefore discarded. However, a total of one hundred and twenty one (121) students from all secondary schools visited returned their questionnaires properly completed. The 121 duly completed copies gave a return rate of 96.03% of this number. However, since the study is descriptive and our data is qualitative, it will make use of simple statistical tools for the purpose of analysis.

The data collection was organized in tables; simple frequency distribution has been used to score the responses on specific questions. The score have been interpreted in percentages. Other statistical tools may apply where necessary. The findings are hereby presented according to research questions and hypothesis.

4.2
Data Analysis

Table 1 (Socio-demographic characteristics of respondents)

	Age Range
	Frequency
	Percentages

	
	
	

	11-14
	20
	17%

	
	
	

	15-18
	91
	75%

	
	
	

	19-22
	9
	8%

	
	
	

	Total
	121
	100%

	
	
	

	Gender
	
	

	
	
	

	Male
	74
	61%

	
	
	

	Female
	47
	39%

	
	
	

	Total
	121
	100%

	
	
	

	Class
	
	

	
	
	

	SS1
	36
	30%

	
	
	

	SS2
	42
	34%

	
	
	

	SS3
	43
	36%

	
	
	

	Total
	121
	100%

	
	
	


From the total of respondents of students in secondary schools offering chemistry in Sokoto (121), a total of 20 (16%) of the respondents were between 11-14 years of age, 91 (74%) of the respondents were between 15-18 years and the rest 9 (8%) were between 19-22 years. This shows that most of the respondents were adolescent.

A total of 74 (61%) of the respondents were male students while female respondents were (39%) our of 121 (100%) respondents respectively.

Out of the total number of 121 respondents, 36 (30%) were in SS1, 42 (35%) were in SS2 while 43(36%) were in SS 3. The low number of respondents in SS1 was as a result of not returning the entire complete questionnaire as well as filling of some questionnaire which could not be use for analysis.

4.3
Answering Research Questions
Research Question one;

What concepts in chemistry do the students perceived difficult?

In answering the above research questions, the following table was prepared.

Table 2: the data obtained from the completed questionnaire were subjected to mean, standard deviation and variance statistics. The difficulty of particular concept was determined by the value of mean as follows:

Number of Sample (N) = Σf

Mean: x = Σfx/N[image: image2.png]



Where N = Number of observations of variables X (concepts) = 20 concepts

F = Frequency of each values observed.

Standard deviation was computed using the following formular:


S.D = Σ(x-x)2

Σf

Where the variance is the square of standard deviation (S2)

Mean less than 3.0 (1.0 ≤ x≤ 3.0) not difficult

Mean between 3.0 and 6 (3.0≤ x ≤ 6) difficult.

Table 2: Concepts perceived difficult

	S/N0
	Concepts
	N
	X
	S
	S2
	P

	
	
	
	
	
	
	

	1
	Thermodynamics
	72
	3.60
	0.092
	0.0085
	S

	
	
	
	
	
	
	

	2
	Ionization
	26
	4.30
	0.423
	0.1785
	Ns`

	
	
	
	
	
	
	

	3
	Chemical Kinetics
	70
	3.50
	0.069
	0.0048
	S

	
	
	
	
	
	
	

	4
	Electro negativity
	30
	1.50
	0.378
	0.1428
	Ns

	
	
	
	
	
	
	

	5
	Dipole moments
	78
	3.90
	0.159
	0.0252
	S

	
	
	
	
	
	
	

	6
	Redox reaction
	62
	3.10
	0.020
	0.004
	S

	
	
	
	
	
	
	

	7
	Isomerism
	82
	4.10
	0.204
	0.0416
	S

	
	
	
	
	
	
	

	8
	Polarizability
	68
	3.40
	0.047
	0.0022
	S

	
	
	
	
	
	
	

	9
	Quantum Number
	54
	2.70
	0.109
	0.0119
	Ns

	
	
	
	
	
	
	

	10
	Stochiometry
	72
	3.60
	0.092
	0.00185
	S

	
	
	
	
	
	
	

	11
	Carbonyl compound
	76
	3.80
	0.136
	0.0185
	S

	
	
	
	
	
	
	

	12
	Esterification
	58
	2.90
	0.065
	0.0042
	Ns

	
	
	
	
	
	
	

	13
	Polymerization
	52
	2.60
	0.132
	0.0174
	Ns

	
	
	
	
	
	
	

	14
	Hydrophobic
	78
	3.90
	0.159
	0.0253
	S

	
	
	
	
	
	
	

	15
	Enthalpy
	52
	2.60
	0.132
	0.0174
	Ns

	
	
	
	
	
	
	

	16
	The mole concept
	58
	2.90
	0.065
	0.0042
	Ns

	
	
	
	
	
	
	

	17
	Elctron Affinity
	88
	4.40
	0.271
	0.0734
	S

	
	
	
	
	
	
	

	18
	Radioactivity
	68
	3.40
	0.047
	0.0022
	S

	
	
	
	
	
	
	

	19
	Atomicity
	66
	3.30
	0.025
	0.0006
	S

	
	
	
	
	
	
	

	20
	Enantiomer
	64
	3.20
	0.002
	0.0004
	S

	
	
	
	
	
	
	


Table 2, above depicts the students mean scores, standard deviation and variance statistics. The table shows that, the students perceived 13 concepts in this study as difficult. These concepts are; Thermodynamics, Chemical Kinetic, Dipole Moments, Redox reaction, Isomerism, Polarizability, stochiometry, atomicity and enantiomer. From the analysis, it indicated that the nature of chemistry concepts and the way they were represented made chemistry difficult to learn. (Johnstone 1991).

Research Question Two

Do the concepts perceived difficult influence the academic achievements of the students?

In attempt to answer above question, the following table was prepared.

Table 3: conceptual difficulty and the academic achievement

	Variables
	
	
	
	Percentage
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	SA
	A
	UD
	DA
	SD
	TOTAL

	
	
	
	
	
	
	
	
	

	1. Concepts
	in  chemistry
	are  abstract
	(80)
	(40)
	(2)
	(17)
	(10)
	121

	and are difficult to relate to real life
	41%
	33%
	3%
	15%
	8%
	100%

	experience
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	2. The models used to represent abstract
	36
	34
	20
	24
	7
	121

	concepts in chemistry to change and
	30%
	28%
	16%
	20%
	7%
	100%

	contradicts my every day experience
	
	
	
	
	
	

	
	
	
	
	
	
	

	3. The  mathematical  calculations  in
	46
	28
	18
	16
	13
	121

	chemistry  makes  the  learning  of
	38%
	23%
	15%
	13%
	11%
	100%

	chemistry difficult
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	4. There is perceived lack of teaching
	60
	40
	4
	9
	8
	121

	materials
	that
	relate
	chemistry
	49%
	33%
	3%
	8%
	7%
	100%

	concepts to the real world.
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	5. The  language
	used  in  chemistry
	37
	46
	12
	18
	8
	100%

	concepts  contradicts  my  every  day
	31%
	38%
	10%
	15%
	7%
	

	use of language
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	6. Concepts
	in  chemistry
	lack  already
	32
	34
	22
	14
	19
	121

	existing knowledge and are difficult
	26%
	28%
	18%
	12%
	16%
	100%

	to link with real life experience
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Table
3
shows
how
concepts
perceived
difficult
influenced
the
academic

achievement as related to real life experience.

A relatively high percentage (41%) of the respondents claimed strongly agreed that concepts in chemistry are abstract and are difficult to relate to real life experience. 33% indicated agree. Only 3.3 were undecided, 15% of the respondents disagreed while 8% show strongly disagreed. The total positive percentage of the respondents is 74% while that of negative respondents is 23%. This implies that the students in this study area find chemistry concepts as abstract thereby finding it difficult to relate real life experience.

Most of the respondents (30%) strongly agreed that the models used in representing abstract concepts in chemistry usually change as they progress in the study of chemistry, and these changes contradict their real life experience, while 28% indicate agreed. 16% were undecided while 20% disagreed and 7% strongly disagreed. The total percentage found to be positive was 57% while that of the negative respondents is 26%. The rest were undecided. This agreed with Treagust (2003) that misconception persist from elementary stages or from smaller related subject in Junior secondary schools such as Basic Science and Basic technology.

38% strongly agreed that mathematical calculations in chemistry makes the learning of chemistry difficult 23% agreed, 15% were undecided, and 13% disagreed while 11% were strongly disagreed. The total percentage of positive respondents was found to be 61%, while that of the negative was found to be 25%.

This agreed with Taber (2002) that anything that involves formulae, modes and rearrangement of equation are troublesome.

A very high percentage (49%) of the respondents indicate strongly agreed and 33% indicates agreed that there is perceived lack of teaching materials that relates chemistry with the real life experience. 8% of the respondents disagreed, 7% strongly disagreed while 3% were undecided. The total of the positive respondents was found to be 82% while that of the negative is 15%. This indicates that chemistry lack-teaching materials to demonstrate the purpose of the required field of knowledge.

31% of the respondents strongly agreed the language used in chemistry concepts contradicted their everyday use of language. 38% agreed while 10% were undecided. 15% disagreed that the language in chemistry contradicted their daily use of language while 7% strongly disagreed. The total percentage of the positive respondents as found to be 69% while that of the negative was found to be 21%. This agreed with Barker (2000) that there were uncertainty over meaning of terms in the study of chemistry. 26% of the respondents indicated strongly agreed that the concept in chemistry lack already existing knowledge and are difficult to link with real life experience. 28% indicated agreed to the statement. 18% were undecided. Meanwhile 12% indicated disagree while 16% shows strongly disagree. The total positive percentage (agreed) was 54% while that of the negative (disagreed) was 27.9%. This denotes that the study of chemistry required more role learning than meaningful learning (Ausubel D.P, 1968). This therefore have great effects on the academic achievement of the students.

Research Question Three

Will conceptual difficulty influence the interest of students towards the study of chemistry?

In answering the above question, the following table was given;

	Variables
	
	
	
	
	
	Percentage
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	SA
	A
	UD
	DA
	SD
	TOTAL

	
	
	
	
	
	
	
	
	
	

	1. Particles
	of  matter
	are
	invisible
	28
	31
	14
	36
	12
	121

	and this makes chemical reactions
	23%
	26%
	11%
	30%
	10%
	100%

	quite boring
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	2. The
	language
	used
	in
	chemistry
	16
	30
	21
	28
	26
	121

	concepts  are  quite  difficult  and
	13%
	25%
	18%
	23%
	21%
	100%

	have
	thereby
	rendering
	the
	
	
	
	
	
	

	concept
	strange
	and
	less
	
	
	
	
	
	

	interesting
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	3. The
	difficulty    I
	have
	in
	16
	32
	16
	29
	28
	121

	understanding
	chemistry  concept
	13%
	26%
	13%
	25%
	23%
	100%

	makes me feel I have no ability to
	
	
	
	
	
	

	continue the study of chemistry
	
	
	
	
	
	

	
	
	
	
	
	
	

	4. Due to uncertainty over meaning
	24
	16
	20
	36
	25
	121

	of
	some
	concepts,
	chemistry
	20%
	13%
	16%
	30%
	21%
	100%

	becomes dull to me.
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	5. The concepts in chemistry are too
	28
	32
	16
	29
	16
	121

	many  and  wide  thereby  making
	23%
	26%
	13%
	25%
	13%
	100%

	the  study  of  chemistry  dull  and
	
	
	
	
	
	

	boring
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	6. The abstract nature of concept in
	18
	20
	21
	38
	24
	121

	chemistry makes chemistry more
	15%
	16%
	18%
	31%
	20%
	100%

	difficult and quite interesting
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Table 4, shows conceptual difficulty and how it influences the students’ interest towards the study of chemistry. 23% of the respondents strongly agreed that the invisibility of the particle of matter had made chemical reactions quite boring. 26% agreed 11% were undecided while 30% show high interest by indicating to disagree. 10% were found o strongly disagree to the statement. The total percentage of respondents whose responses were positive was 49% while those who responded negatively were 39%. This denotes less motivation and low interest.

A relatively lower parentage (13%) of respondents strongly agreed that language used in chemistry concepts are quite difficult and have rendered the concepts strange and uninterested to learn. 25% of the respondents agreed, 18% were undecided. While 23% disagreed and 21% indicated strongly disagreed. The total percentage of positive respondents’ were 38% while 44% of the respondents disagreed and the rest undecided. This indicates that the languages used in chemistry concepts are not troublesome to the learning of chemistry.

Only 20% of the respondents indicated that chemistry is not quite interesting due to uncertainty over meaning of some concepts. 13% agreed while 16.4% were undecided. A higher percentage of respondents (20%) disagreed while 21% strongly disagreed. The total percentage of the positive respondents was 21% strongly disagreed. The total percentage of the positive respondents was 33% while 50.8% of the respondents claimed to have interest in chemistry.

Only 13% of the respondents indicated strongly agreed and relatively high percentage of respondent (26%) agreed that the difficulty they had understanding chemistry concepts made them feel they had no ability to continue in the study of chemistry. 25% disagreed while only 23% shows strongly disagreed. 13% were undecided. The total of positive responses was 39% while that of the negative responses were 48%. The rest were undecided, this implies that the higher percentage of the respondents in this study were willing to continue in the study of chemistry.

Only 15% of the respondents strongly agreed that the abstract nature of chemistry concepts makes chemistry more difficult and boring. 16% agreed 18% were undecided. Most (31%) of the respondents disagreed while 20% strongly disagreed. Total percentage of positive respondents was 31%while negative responses were 51% and the rest undecided. This denotes a significant interest in choosing a career in chemistry.

Research Question Three
Are there significant gender differences in students’ perception of difficult concepts in chemistry?

The following table suggests the answer to the above question.

	
	Gender:
	Male
	
	
	Female

	
	
	
	
	
	
	

	S/N
	Concepts
	Difficulty
	Percentage
	
	Difficulty
	Percentage

	
	
	
	
	
	
	

	1
	Thermodynamics
	44
	59%
	
	44
	92%

	
	
	
	
	
	
	

	2
	Ionization
	24
	32%
	
	26
	54%

	
	
	
	
	
	
	

	3
	Chemical Kinetics
	38
	51%
	
	42
	88%

	
	
	
	
	
	
	

	4
	Electronegativity
	28
	38%
	
	24
	50%

	
	
	
	
	
	
	

	5
	Dipole Moments
	48
	65%
	
	36
	75%

	
	
	
	
	
	
	

	6
	Redox Reaction
	38
	51%
	
	30
	61%

	
	
	
	
	
	
	

	7
	Isomerism
	20
	27%
	
	28
	58%

	
	
	
	
	
	
	

	8
	Polarizability
	48
	65%
	
	36
	75%

	
	
	
	
	
	
	

	9
	Quantum Number
	38
	51%
	
	30
	63%

	
	
	
	
	
	
	

	10
	Stoichiometry
	44
	59%
	
	34
	71%

	
	
	
	
	
	
	

	11
	Carbonyl
	18
	24%
	
	24
	50%

	
	Compound
	
	
	
	
	

	
	
	
	
	
	
	

	12
	Esterification
	24
	32%
	
	34
	70.8%

	
	
	
	
	
	
	

	13
	Polymerization
	36
	47%
	
	24
	50%

	
	
	
	
	
	
	

	14
	Hydrophobic
	58
	78%
	
	44
	92%

	
	
	
	
	
	
	

	15
	Enthalpy
	42
	57%
	
	34
	71%

	
	
	
	
	
	
	

	16
	The Mole Concept
	33
	46%
	
	38
	79%

	
	
	
	
	
	
	

	17
	Electron Affinity
	56
	76%
	
	40
	83%

	
	
	
	
	
	
	

	18
	Radioactivity
	28
	38%
	
	39
	83%

	
	
	
	
	
	
	

	19
	Atomicity
	44
	57%
	
	33
	67%

	
	
	
	
	
	
	

	20
	Enantiomers
	24
	38%
	
	36
	75%

	
	
	
	
	
	
	

	
	Total
	733
	
	682
	


The total frequency of the perceived difficult in chemistry concepts among the male and female gender and their percentages are depicted in the table above. The mean score for the male was found to be 36.3 while that of the female counter was found to be 34.5. The slight difference in mean observed between the male and female gender indicates that gender difference has no influence in the perceived difficulties in chemistry concepts.

4.4
Hypothesis testing

The four stated hypothesis were tested as presented below: Using t-test analysis. The t-calculated can be computed using the following formular for the difference of two means.

	t   =
	
	
	
	
	1 –
	
	2
	
	

	
	
	
	
	X
	
	X
	
	
	

	
	
	
	

	
	
	(N1- 1) S1 + (N2 - 1) S2   (1/N1 + 1/N2)

	
	
	
	(N1+N2) -2
	


Where
X1 = Mean score of the first variable

X2 = Mean score of the second variable

N1 = total items of the first variable

N2 = Total items of the second variable

S1 = Variance of the first variable

S2 = Variance of the second variable

(N1 + N2) - 2 = Degrees of freedom.

Hypothesis One:

Ho 1: There is no significant difference in the students’ perception of difficult concepts in chemistry.

Table 6: t-test to show the relationship between the concepts perceived difficult and perceived not difficult.

	Variable
	N
	X
	S.D
	S2
	Df
	T-CAL
	T – TABLE
	P

	Conceptually
	20
	63.6
	18.8
	353.4
	
	
	
	

	Difficult
	
	
	
	
	
	
	
	

	Conceptually
	20
	41.0
	15.6
	243.4
	38
	4.53
	2.04
	0.05

	non-difficult
	
	
	
	
	
	
	
	


Where P ≤ 0.05

The results of the t-test analysis of the variables for the levels of difficulty are presented in the table 6. The t-calculated obtained (4.53) is higher that t-table (2.04) at 0.05 level of significant. (t = 4.53; df = 38; p ≤ 0.05) The null hypothesis is therefore rejected. This implies that there is significant difference in the students’ perception of difficult concepts in chemistry.

Hypothesis two

Ho 2: Conceptual difficulty has no significant influence on the academic achievements of the students.

Table 7; t-test to show the relationship between the conceptual difficulty and the academic achievement of students in chemistry.

	Variable
	N
	X
	S.D
	S2
	Df
	T-CAL
	T – TABLE
	P

	High
	6
	80.5
	11.8
	139.2
	
	
	
	

	achievements
	
	
	
	
	
	
	
	

	Low
	6
	27.2
	5.11
	26.11
	10
	10.21
	2.23
	0.05

	achievements
	
	
	
	
	
	
	
	


Where P ≤ 0.05

The results of the t-test analysis of the variable in table 7 reveal the relationship between high achievement and low achievement in conceptual difficulty. The t-calculated (10.21) is higher than the t-table (2.24) at 0.05 level of significant (t=10.21; df = 10; P ≤ 0.05). The null hypothesis of conceptual difficulty has significant influence on the academic achievement of the students is therefore rejected. This implies that conceptual difficulty has significant influence on the academic achievement of the students.

Hypothesis Three:
Ho3 Difficulty concepts in chemistry has no significant influence on the interest of students towards the study of chemistry.

	Variable
	N
	X
	S.D
	S2
	Df
	T-CAL
	T – TABLE
	P

	High
	6
	48.5
	8.48
	71.9
	
	
	
	

	achievements
	
	
	
	
	
	
	
	

	Low
	6
	54.5
	6.29
	39.6
	32.3
	1.40
	2.24
	0.05

	achievements
	
	
	
	
	
	
	
	

	
	
	Where P ≤ 0.05
	
	
	
	


The results of the t-test in table 8 above reveals the level of interest and the conceptual difficulty in chemistry. The t-test obtained (1.40) is lower than the table (2.24) at 0.05 level of significant (t=1.4; df = 10; P ≤ 0.05). The null hypothesis is therefore accepted. That means difficult concepts in chemistry have no significant influence on the students interest in the study of chemistry.

Hypothesis four:

Ho 4; Students gender difference has no significant influence on their perception of difficult concepts in chemistry.

Table 9: t- test analysis on gender and perceived difficult level

	Variable
	N
	X
	S.D
	S2
	Df
	T-CAL
	T – TABLE
	P

	Male
	74
	36.7
	11.6
	134.6
	
	
	
	

	Female
	47
	34.1
	6.54
	42.8
	119
	1.39
	1.98
	0.05


Where P ≤ 0.05

In order to confirm whether the students’ gender difference has significant influence on their perception of difficult concepts in chemistry, a t-test analysis was used to test the hypothesis. This is done in order to eliminate gender bias on the observation. Table 9 shows the results of the t-test between the male and the female. The t-calculated (1.39) is lower than the t-table (1.98) at 0.05 level of significant. The null hypothesis is therefore accepted.

The present study has revealed the students difficulty in deeply understanding chemical concepts that were taught. Although there were good reasons to accept that these concepts are highly abstract and complicated for students.

Results in table 2 showed that, the mean score of chemistry concepts perceived difficult by the students of this study exceed that of the concepts perceived not difficult. However, the difference was statistically significant. The students of this study were given spaces to state their reasons. The student comment on their difficulties include, a lack of prior knowledge of some topics insufficient examples to demonstrate the purpose required field of knowledge that is, a lack of context and inadequate explanation to meaning of terms and books were confusing. One of the major sources of concepts perceived difficult by students is that, chemistry instructions place more emphasis on equipping students’ extensive practice with chemical skills, such as numerical problems solving the placing of electrons in atomic orbitals, the balancing of chemical equations e.t.c. This is in agreement with johnstone (1984, 1991) work, that the nature of chemistry concepts and the way the concepts are represented (microscopic, macroscopic or representational) makes chemistry difficult to learn. The methods by which the students learn are potentially in conflict with the nature of science which, in turn, influences the methods by which the instructions have traditionally taught. Furthermore this results is also in agreement with numerous studies carried out by Zoller (1995), Nakhleh (1993) and Jimoh (2002), confirmed that the ability for instance of students to write down electron configurations for atoms does not guarantee conceptual understanding for their underlying concepts.

Furthermore, analysis investigated the effect of difficult concepts of academic achievements of the students (table 3). Under this study conceptual difficulty has a significant influence on the academic achievements of students. This study is in agreement with the works of Jimoh (2002) and Treagust (1989) that students have difficulty in something they cannot see. Models are used to describe and explain microscopic properties of matter. As the students advanced in their study of chemistry, the models they used change and may contradict their everyday experience and also the use language. These models served the development of testing ideas, not the depiction of reality. The use of language to conceptualize is another problem affecting the working memory space of the students. Language influences the thinking process necessary to tackle any task. This also agreed with the work of Johnstone (1984) that the use of unfamiliar language contributes to information overload.

It is evidenced from research that academic achievement is related to some effective characteristics (Bloom, 1979). The factors such as motivation and anxiety will also affect the will and interest of students in the lesson, and it also affects performance and achievement of the students.

The results of the analysis shown in table 8 indicates that conceptual difficulty have no significant influence on the interest of the students towards the study of chemistry (t = 1.4; df = 10; p < 0.05). The results of this study might seems to contradict the conclusion derived from Kellet, 1980 that difficult concepts as perceived by students affect their interest to learn chemistry, but the result is in agreement with Resnick, 1987;white, 1988 that students are engaged more easily with problems that are of challenging real life context to their lives. If the problems are interesting, meaningful and challenging, they tend to be motivated. However, the students of this study have a stronger sense of achievement who wants to learn about science with the long-term goal of a deeper understanding and appreciation of science.

Other analysis in table 9, shows the result that the students’ gender had no significance influence on their perception of difficult concepts in chemistry (t = 1.39; DF = 119; p < 0.05). It is interesting to note the psychological literature on gender differences that motivation, interest, abilities, attitudes and achievement influence gender differences. (Balarabe, 1989, 1990). Despite the gender differences, there was no statistically significant influence in the perception of difficult concepts in chemistry. What deserves attention is that the mean of perceived difficult in female were slightly lower than those of the male gender and the t-test obtained is less than the t-table at 0.05 level of significant.

4.6
Implication for teaching

When the importance of the students’ difficult conceptions in chemistry has been recognized, what use should a teacher make of this knowledge? There is ample evidence that, instruction that fails to acknowledge and address these difficult conceptions will prove unable to foster real growth in understanding chemistry. Students can still gain “knowledge” in the form of memorizing facts and procedures for solving very limited classes of problems, and teachers may out of frustration become reconciled to settling for this kind of learning and even to calling it success. But in the word of Nakleh (1992), ‘knowledge does not mean understanding”. So how then should the teacher proceed?

The teacher should not design a course around dealing with difficult concepts. A course has to be built around positive goals. In particular, a course should be built around models or fundamental concepts of chemistry to be mastered and understood by the end of the course. An understanding of the student’s thinking will affect the tactics and even the strategies followed but the course must be about building not tearing down.

CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS.

5.1 Summary

The purpose of this study is to investigate the difficult concepts in chemistry and their effects on academic achievements of students in secondary schools in Sokoto metropolise . The objectives to be achieved by the study are as follows;

To explore the concepts in chemistry which the students perceived difficult

To investigate into the students’ conceptual difficulty and how it affects their academic achievements.

To examine whether or not the difficult concepts perceived by students influence the students’ interest towards the study of chemistry.

To investigate whether or not the students’ gender has significant influence on his perception of difficult concepts in chemistry.

This study adopted some clear-cut steps. First, scientific literature was reviewed in order to build a theoretical background about difficult concepts in chemistry so as to identify problems at stake. The research population was identified and sample was randomly selected from the population for intensive study of the population. The instrument used was the questionnaire. It was carefully worded questions and instructions for respondents.

Students’ comments on their difficulties include ‘ a lack of prior knowledge” of some concepts in chemistry, “difficulty in understanding concepts”, “uncertainty over meaning of terms” there is perceived lack of teaching materials that relate chemistry concepts to real world.

In an important subject like chemistry, models are used to describe and explain the microscopic world and relate it to macroscopic properties of matter in order to explain many of these concepts. As students progress in the study of chemistry, the familiar concepts do change and are being replaced by different models. This change conflicts their everyday experiences. The languages used in chemistry concepts are not familiar to the students.

In view of the data presented, it is observed that the students in this study area perceived 13 of the concepts difficult. The t-test analysis showed that there is significant difference i9n the students’ perception of difficult concepts in chemistry.

The results also showed the t-test analysis of the conceptual difficulty and the academic achievements of students in the study. It was observed that the conceptual difficulty has a significant influence on the academic achievement of the students.

Other results from the data show the relationship between difficult concepts and the students’ interest in the study of chemistry. The t-test analysis revealed that difficult concepts in chemistry have no significance influence on the students’ interest in the study of chemistry at secondary school levels.

Further study investigates the students’ gender differences and the perception of difficult concepts in chemistry. The result from the t-test analysis showed that the students’ gender difference has no significant influence on their perception of difficult concepts in chemistry.

Based on the finding and discussion, it is observed that the student in this study perceived relatively 75% of the concepts difficult, while gender difference has no influence on their perception of difficult concept in chemistry.

5.2
Conclusion
It is not being suggested here that chemistry can be made simple by avoiding teaching difficult concepts or topics! Indeed, trivializing the chemistry to be taught is likely to be perceived by the learner as a devaluation of the important of the subject. The key lies in seeing chemistry from the point of view of the students’ learner. Such learner approach each topic with all kinds of ideas already stored in the long-term memory. New material will link on to previous ideas and this can cause confusion and misunderstanding.

It is Vital for the teacher to know what the learner already know and how they came to acquire such knowledge. Many students came to class with wrong ideas, confused ideas or even a complete lack of background knowledge. Learning experience need to be offered to prepare students to grasp new materials by clarifying or correcting previously held concept or by providing fundamental instruction on such concepts.

It is important to take into account the way the learner gains knowledge and to present materials in such a way that is consistent with the pattern of human learning. Attitude and motivation are both important aspect for the learning process. Success in learning, positive attitude to learning and motivation to learn are linked. The two major factors influencing attitude towards a subject are teachers’ quality and curriculum quality. The process of learning should for the development of link between ‘’Islands’’ of knowledge. The teacher must link concepts so that the learner can make a coherent whole of the ideas. This allows the development in the learning of simple but meaningful concepts.

5.3
Recommendation
Based on the finding of the present study, the following recommendations are considered.

The Secondary School Chemistry Curriculum should be renewed by NUT, STAN and NUC respectively without further delay. It should allow the use of students’ alternative conceptions for bridging exercise “step by step to lead the student to correct explanation starting from what they already believed.

Concept test for formative assessments should be developed for many classes (levels) in chemistry. If such a test used difficult conceptions as distracters (wrong answers) and if it is used as a pre-test and post-test for the same class, the resulting data are potentially useful for research.

Maps of chain of conceptual growth should be developed in chemistry by collecting a research and data on how conceptions evolved overtime and students should be led through it in a semester. The result would be a kind of atlas of students’ concept growth.
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APPENDIX I

SECTION A (Socio-demographic characteristics)

AGE RANGE

11-14 years [
],

15-18 years [
],


19-22 years [
]

GENDER

Male [ ]

Female [
]

CLASS

S.S1[ ],
 S.S2[ ] 
S.S3[ ]

SECTION B (concepts perceived difficult)

Please tick [√] appropriately according to your understanding and in concordance to how and if you perceive the following chemistry concepts difficult in their respective Likart-scale.

1. Thermodynamics

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

2. Ionization

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

3. Chemical kinetics

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

4. Electronegativity

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

5. Dipole moment

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

6. Redox reaction

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

7. Isomerism

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

8. Polarization

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

9. Quantum number

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

10. Stiochemistry

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

11. Carbonyl compound

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

12. Esterification

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

13. Allotropy

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

14. Hydrophobic

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

15. Enthalpy

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

16. The mole concept

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

17. Electron affinity

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

18. Radioactivity

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

19. Atomicity

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

20. Enantiomers

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

SECTION C (Conceptual difficulty and academic achievement) Please tick [ ] appropriately according to your understanding and in concordance to whether or not conceptual difficulty in chemistry has significance effect on academic achievements.

The research question are stated below and their respective Likart-scale.

Concepts in chemistry are abstract and are difficult to relate to real life experiences.
Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

Concepts in chemistry lack prior knowledge.
Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

The models use to represent abstract concepts in chemistry do change and contradict my every day experience.
Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

The language use in chemistry concepts contradicts my every day use of language.
Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

5.The mathematical calculations in chemistry make learning of chemistry difficult.

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

6. There is perceived lack of teaching material that relates chemistry concepts to the real world.

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

SECTION D (Conceptual difficulty and the level of interest) Please tick [ ] appropriately accordingly to your understanding and in concordance to whether or not the following research statement influence the interest of students towards the study of chemistry in their respective Likart-chart.

Invisible particles of matter makes chemical reactions not quiet interesting.
Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

Conceptual difficulty makes the study of chemistry not interesting. Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].
The language used in chemistry concepts are difficult and have rendered the concepts strange and un-interesting.
Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

Chemistry is not quite interesting to me due to un-certainty over meaning of the concepts.

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

The difficulty I have in understanding concepts makes me feel I have no ability to continue in the study of chemistry.

Strongly Agree (S.A) [ ], Agree (A) [ ], Undecided (U.D) [ ], Disagree (D.A) [ ], Strongly Disagree (S.D) [ ].

