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 Abstract

This study is an investigation into the construction procedure in chemistry objective test among senior secondary school students. The total population for the study is 200 staff of selected secondary schools Edo Central Senatorial District in Edo state. The researcher used questionnaires as the instrument for the data collection. Descriptive Survey research design was adopted for this study. A total of 133 respondents made principals, vice principals administration, senior staff and junior staff were used for the study. The data collected were presented in tables and analyzed using simple percentages and frequencies 

 CHAPTER ONE

INTRODUCTION

Background of the study

Since the very beginning of the educational system, standardized testing has been an essential component of it. The idea of testing may be conceptualized as the act of presenting a person with a series of activities, the successful completion of which is contingent on the individual's possession of a certain set of knowledge and skills. As a result, the testing system in our educational institutions has been given a boost as a direct result of the focus that is being placed on ongoing evaluation inside Nigeria's educational system. The Continuous Assessment of Individual Progress is emphasized in the National Policy on Education (2015), which states that "Educational Assessment and Evaluation will be liberalized by basing them in whole or in part on continuous assessment of the progress of the individual." This policy document highlights the significance of continuous evaluation. Because of this, it is important for instructors to evaluate their students' behavior in the topic that is being taught at the beginning and end of the course. This will provide them an accurate picture of how far each student has come during the instruction. (Ahmed, 2022), (Aiken, 2022), and others have posited that continuous evaluation is a game-changing method of evaluating students and programs (Ajagun, 2020). They say that continuous evaluation is a more legitimate kind of assessment than traditional examination or other methods of assessment that are considered to be more conventional. The advantage of continuous assessment is based on the fact that it can test a far broader range of the skills and capabilities that are inherent in a particular field of study than traditional methods of evaluation can. Both the student and the scientific instructor face unique challenges when attempting to implement continuous evaluation for a variety of reasons.

Continuous assessment is described as a means of determining what pupils have learned from their educational experiences in terms of knowledge, thinking, reasoning, character development, industry, and other domains in a 1980 handbook published by the Federal Ministry of Education. As is the case with a large number of the educational specializations, the use of continuous evaluation may be made particularly fruitful in the study of scientific topics, in particular chemistry. Any topic in the natural sciences may be broken down into three primary categories, or components, that can be evaluated: Aspects that pertain to the cognitive (or theoretical) sphere, the psychomotor (or manipulating) sphere, and the emotional (or mental state) sphere. Because of the advent of continuous assessment, there has been a growing need for classroom teachers to prepare and administer tests in order to obtain specific vital information about what has been done during the process of teaching and learning. These tests aim to determine how well students have retained the information that they have been taught. As a result of this, testing may serve both as an instructional tool and an evaluation tool in this context. These goals are very necessary to achieve while teaching chemistry. When a testing exercise is employed as a teaching tool, the results of the activity offer immediate feedback on the learning that has taken place inside of the classroom. Testing is a useful tool for educators since it identifies issues with the methods of instruction that are being used as well as the areas in which pupils being instructed need improvement. In this particular situation, testing is being used as a diagnostic tool. A test is an instrument of evaluation that assesses accomplishment, forecasts performances, and helps with selection exercises. Tests also assist in the exercise of choosing candidates. Therefore, testing gives valuable information that may be used for decision-making about students, instructors, and the program. The instructors conduct the accomplishment assessments in order to determine how much the students have learned from the instructional process. These assessments, as defined by Carnduff and Reid (2021), are designed to determine the degree to which an individual has learned certain material and mastered specific abilities, often as a direct consequence of receiving targeted instruction. In the majority of our nation's schools, it is the instructors that design and oversee the majority of these examinations in an effort to determine how much knowledge their pupils have acquired as a result of the lessons they have received. The majority of the time, these tests are not examined to see whether or not they are valid and reliable, which are two of the most essential characteristics of a good test. Bruner (2022) states that "Teacher produced exams are often poor in a number of respects." The most frequent error is one that is associated with inefficient communication. Several research uncovered an additional observation of interest about the features of test and classroom questions posed by scientific educators. This observation relates to the qualities of questions asked by science educators. Studies such as those conducted by Odor and Carnduff (2021); Ahmed and Ajayi (2022) and Ajayi (2021) demonstrate that teacher-made examinations or questions are significantly weighted with elements that are located in the lower levels of Bloom's cognitive domain of educational goals. These shortcomings in test construction among science instructors are a cause for worry and should be addressed as soon as possible. As a result, it is of the utmost need to rectify the situation by making accessible to chemistry instructors a guide for the development of a solid chemistry accomplishment exam. Since of the presence of these defects, remedial assistance is required because it will have a significant impact on the performance of the students, and the crucial role of a test as a teaching tool, as highlighted by Aiken,(2022) would not be accomplished without it.

Although there is a high level of expectation placed upon Nigerian instructors by the general public, the inadequate level of service and lack of resource materials does not provide for an appropriate implementation of the objectives of continuous evaluation within the educational system. The continuous evaluation creates an additional load on instructors who are already underqualified to develop tests due to the nature of the assessment. Because there is no mechanism for the instructor to get assistance, it is probable that he will continue with his badly crafted exam. This will always result in a poor evaluation of the kids' learning since tests serve as a measuring tool, and their capacity to measure is restricted to the goals that they are assigned to test. Therefore, examinations that are designed to evaluate performance at the level of knowledge will only be able to perform their intended function at this level, but they will not be able to evaluate performance at other levels. As a result, the supply of proper test instruments in chemistry merits some consideration since having access to such instruments will aid the instructor in conducting a more accurate evaluation of his students. When one considers the fact that the majority of chemistry subjects are complex and challenging, the process of evaluating students' achievements in chemistry becomes much more prone to being affected by these deficiencies. When one considers the sophisticated nature of the curriculum in chemistry that is now being taught in senior secondary schools, the problem becomes an even greater source of concern. This therefore, necessitates the assessment of teachers’ skill in test construction of teacher-made objective test in chemistry. 

1.2 STATEMENT OF THE PROBLEM

Over the years, there have been consistent complain by Government authorities and parents alike about the poor performance of students in both internal and external examination in Chemistry. Consequently, students’ enrolment in Chemistry in the West African Senior School Certificate Examination (WASSCE) conducted by West African Examination Council (WAEC) and Senior School Certificate Examination (SSCE) conducted by National Examination Council (NECO) has been on the decline. According to Akinyemi (1997) “over the years there has been consistent awareness on the alarming declining rate of enrolment in chemistry as a subject”. In the same vein, Adeyegbe (1998) opined that examiners of nationally conducted examination like West African Examination Council (WAEC) and National Examination Council (NECO) and locally conducted examination like terminal and sectional examinations in our various secondary schools have been witnessing a consistent poor performance in chemistry. Many reasons have been attributed to the low enrolment and poor performance in chemistry examinations. One of the major reasons being the unseasoned nature of test instruments employed by teachers. If the continuous assessment programme is to succeed, practicing teachers must improve on their skills in construction of achievement objective, chemistry test instruments they are currently making use of. In other words, there is the need to show practicing chemistry teachers the way out of the woods in the interest of the students and the success of the continuous assessment programme. This realization, inevitably calls for an improvement in teachers’ skills in the construction of teachers’ made objective chemistry achievement test. It is an observed fact that in the construction of test items (be it objective or essay) there are guidelines to be followed in order to come out with reasonable test items. Do teachers follow these guidelines? Thus, what we find is the usual practice of teachers leafing through pages of note or textbooks and set questions as they come to mind. The continuous assessment (CA) system which is currently being used in schools requires valid and or reliable test instruments to make the exercise worthwhile. Therefore, this study intends to find out the teachers’ skill in the construction of teachers made chemistry objective test in Edo Central Senatorial District

1.3 OBJECTIVE OF THE STUDY

The purpose of the study is as follows:

1. To determine the level of competence of chemistry teachers as regards their knowledge and skills and constant utilization of sequential stages of test construction of teacher made achievement test.

2. To find out if the teacher made tests constructed by the chemistry teachers in Edo Central Senatorial District of Edo State as a tool for assessing students’ level of achievement, possess the basic psychometric properties.
3. Find out if gender difference in teacher has any significant relationship with their knowledge of test construction.

4. To ascertain if the educational qualification and experience of chemistry teachers has any significant relationship with their test construction skills. 
1.4 RESEARCH HYPOTHESES

For the successful completion of the study, the following research hypotheses were formulated by the researcher;  

H0: there is no educational qualification and experience of chemistry teachers has any significant relationship with their test construction skill.

.H1: there is educational qualification and experience of chemistry teachers has any significant relationship with their test construction skills.

 H02: gender difference in teacher has no any significant relationship with their knowledge of test construction.
H2: gender difference in teacher has any significant relationship with their knowledge of test construction. 

1.5 SIGNIFICANCE OF THE STUDY

This research is undertaken with the intention that the data and information gathered will be added to the pool of knowledge already available in the area of achievement testing in the sciences (especially chemistry). Its finding is expected to be of immense help to practicing teachers, measurement and evaluation lecturers in Colleges of Education and Faculty of Education in the universities. Science teachers, especially chemistry teachers are expected to borrow a leaf from the steps involved in test construction to improve the methods, procedures and techniques in their mode of test construction. This study highlights the need to draw up a table of specification for any test in order for the teacher to ensure a judicious covering of the content of the subject matter that is to be examined. This study is therefore, to provoke the minds of our teachers towards the use of recommended and set down guidelines and strategies for test construction, especially in the writing of multiple choice items.
This study also intends to bring to focus the need for measurement and evaluation lecturers in our tertiary institutions to inculcate in their students appropriate test construction methods as this is the bedrock of an effective evaluation of students’ achievement by practicing teachers.
Summarily, it is hoped that the finding of this work will be useful for decision making by teachers, curriculum developers, educational administrators and guidance counselors. The chemistry teacher requires the use of skill fully constructed test to enable him offer diagnostic functions on his students, while curriculum designer use the test to assess the effectiveness of the curriculum. Furthermore, educational administrators use their results for placement. While test results will aid the counsellor in identifying students with strength and weakness in chemistry thereby offering appropriate and adequate guidance services for their present and future endeavours. 

1.6 SCOPE AND LIMITATION OF THE STUDY

The scope of the study covers construction procedure in chemistry objective test in senior secondary school. The researcher encounters some constrain which limited the scope of the study;

 a) AVAILABILITY OF RESEARCH MATERIAL: The research material available to the researcher is insufficient, thereby limiting the study


b) TIME: The time frame allocated to the study does not enhance wider coverage as the researcher has to combine other academic activities and examinations with the study.

c) Organizational privacy: Limited Access to the selected auditing firm makes it difficult to get all the necessary and required information concerning the activities.  

 1.7 DEFINITION OF TERMS 

The following operational definitions are used in the work:
Achievement Test: This comprises of a set of questions (multiple choice items) based on the teaching syllabus for which the students are expected to respond to.


Professionally Qualified Teachers: Chemistry teacher holding a teaching qualification not less than NCE with chemistry as a subject area of specialization (B.Ed), B.Sc. Ed, P.G.D.E.).

Professionally Unqualified Teachers: Chemistry teachers without teaching qualifications minimum of NCE (HND, B.Sc, B.A.)
Experience Teacher: Any teacher who has taught chemistry for ten years and above

Inexperience Teacher: Any teacher who has taught chemistry for less than ten years.

Public School: Schools owned by the government.

Senior Secondary Schools (SSS): These are schools with students undergoing studies in the second tier of the 3 – 3 secondary school programme

1.8 ORGANIZATION OF THE STUDY

This research work is organized in five chapters, for easy understanding, as follows 

Chapter one is concern with the introduction, which consist of the (overview, of the study), historical background, statement of problem, objectives of the study, research hypotheses, significance of the study, scope and limitation of the study, definition of terms and historical background of the study. Chapter two highlights the theoretical framework on which the study is based, thus the review of related literature. Chapter three deals on the research design and methodology adopted in the study. Chapter four concentrate on the data collection and analysis and presentation of finding.  Chapter five gives summary, conclusion, and recommendations made of the study   

CHAPTER TWO  

REVIEW OF RELATED LITERATURE

  2.1 NATURE OF CHEMISTRY

 Emphasis in chemistry teaching, as it is practiced, has often focused on facts, vocabulary, definitions, algorithms, and basic skills, rather than on higher-order thinking through practical work or inquiry within authentic investigations. Chemistry learning too often occurs by rote learning off actual knowledge (Gabel, 1998). Teaching has often focused more on transmission of information than on knowledge construction in small groups. Most activities found in laboratory manuals require students to operate with lower-order thinking skills rather than with higher-order thinking skills. Students are often not allowed enough time for deep processing‖ of information during their practical work, due to time constrains. Also, students often do not want to think for themselves they just want to know the right answer (Lawson, 2002). There is often a lack of necessary inquiry skills, i.e. science process skills and students also often lack interest in studying chemistry. Research-based approaches take into account chemistry teachers‘ needs regarding chemistry teaching and ICT use needed to create a rich learning environment that can support secondary level chemistry students‘ meaningful learning and higher-order thinking. The effectiveness of ICT tools depends much on teachers‘understanding of how to use them. Teachers often fail to adapt an ICT innovation because it is not easily integrated within school-level activities in chemistry. To promote scientific understanding of chemistry (meaningful chemistry learning) requires an increased focus on secondary level students‘higher -order thinking skills (HOTS) that is, applying, analyzing, evaluating, and creating or synthesizing. All students need to employ higher-order thinking skills to acquire scientific literacy for better lifelong learning. This includes understanding scientific content, the scientific enterprise, and having the ability to apply methods of science to construct or to evaluate explanations of natural phenomena, every student must become more aware of their own thinking processes, learning strategies, and methods. Cultivating High Order Thinking Skills in chemistry can help students understand basic principles of chemistry that they also encounter in everyday life, and to make personal, social, and economic decisions. The main goals of chemistry education are to engage students in scientific knowledge of chemistry, the nature of chemistry, and how to do chemistry that is, scientific inquiry in chemistry (Hodson, 1992). The nature of chemical knowledge, how knowledge growth occurs in chemistry, and how this knowledge is structured and explained, i.e. chemical epistemology, areas a central part of chemistry education. Students can learn some features of science from their own experiences, when they engage in inquiry-based activities. Students can obtain greater understanding of scientific concepts, appreciation of how we know what we know in science, understanding of the nature of science, development of skills necessary to become independent inquirers about the natural world, and disposition to use the skills, abilities, and attitudes associated with science (NRC, 1996).Chemistry has various unique features (Scerri & McIntyre, 1997), but also shares many features with other sciences. Philosophy of chemistry describes the nature of chemistry for example, how different classification schemes help explain qualitative aspects of matter, how different class concepts, for example, acid, salt, and element, are used as a means of representation, how some concepts play very specific roles in chemistry explanations, such as chemical composition, molecular structure, and bonding, and how electrons in particular orbital’s are employed in level specific explanations. Chemists use scientific thought processes in theory generation, experiment design, hypothesis testing, data interpretation, and scientific discovery. Creative thinking is clearly a central cognitive process in chemistry. In particular, scientific inquiry is central to the growth of chemical knowledge, having the following special features common to all sciences. Scientific knowledge and understanding guide scientific investigations in chemistry. Different scientific questions suggest different kinds of investigations in chemistry. Scientific explanations emphasize evidence, have logically consistent arguments, and use scientific principles, models, and theories. Science advances through skepticism. Scientists recognize and analyze alternative explanations and predictions 

2.2 MEANINGFUL LEARNING IN CHEMISTRY

Meaningful learning takes place when students not only remember, but also make sense of and are able to apply, what they have learned. The ability to apply knowledge to a novel situation (transfer of learning) is affected by the degree to which students learn chemistry through understanding. Building understanding in chemistry requires students to move among three domains of thought (macroscopic, microscopic, and symbolic,) in chemistry. Making sense involves activation of mental models as well as  Higher Order Thinking Skills (HOTS). Thus, higher-order thinking processes are ways that students construct meaning. According to Minzes et al, (2000), meaningful learning occurs when students seek to relate new concepts and propositions to relevant existing concepts and propositions in their cognitive structure. Thus, meaningful learning is knowledge construction, in which students seek to make sense of their experiences. Meaningful learning can occur when students not only remember, but also make sense of and are able to apply what they have learned. Student-centered learning environments are needed that encourage and inspire secondary-level students to strengthen and establish a broad range of conceptual, procedural, and meta-cognitive knowledge, and also a broader range of cognitive processes (i.e. HOTS) at school. More thinking-centered learning is particularly needed to promote students‘understanding in chemistry. When a chemistry student can become an active thinker, learning will become more motivating and will result in improved chemistry understanding. Acquisition of new thinking skills, however, is often a slow and gradual process. Students need meaningful learning environments that stimulate their Higher-Order Thinking Skills (HOTS) to improve their understanding, for example, of chemical reactions the heart of chemistry Authentic chemical education, which conforms closely to the actual practice of science, is realized through an approach to meaningful learning. Inquiry based learning can engage students in active thinking, and increases theirresponsibility for learning, as well as their motivation. Through computer-assisted investigations, students can emulate chemists (i.e. step into the shoes of the chemists) practicing scientific methods by posing scientific questions, planning and designing investigations and procedures, constructing apparatus, conducting experiments, interpretingdata, drawing conclusions, and communicating their findings. Inquiry-based learning environments also encourage students to take an active role in their own learning. Thus, students can develop their own habits of life-long learning. In particular, the emphasis is on engaging students in higher-order thinking regarding the ideas of chemical reactions through tasks that can anchor students‘to meaningful learning. Meaningful learning occurs gradually over time. It is an active, constructive, and cumulative process, learning in a technology rich environment is meaningful if learning is active (manipulative), constructive and reflective, intentional (goal-directed), authentic (complex and contextual), and cooperative (collaborative and conversational). Learning is meaningful better understood, and more likely to transfer to new situations when itoccurs by engaging real-life, complex problems (Jonassen, 1999).Ausubel (1968) distinguished meaningful learning from rote learning (also called surface learning). Students who do not possess a meaningful learning orientation memorize facts. The major limitations of rote learning are poor retention and retrieval of new ideas, potential interference in subsequent learning of related concepts, and inability to use the new knowledge to solve novel problems. Success in meaningful learning depends on three factors: meaningful learning set, relevant concepts to anchor the new ideas, and inherent meaningfulness of the new concepts. If one or more of these requirements are not met, then rote learning ensues. Student knowledge-construction for meaningful learning is a challenging process; it requires a mental effort or activity during different student-centered activities. In particular, prior knowledge is central in knowledge-construction processes. Students build their scientific understanding in chemistry upon what they already know and believe. Students formulate new scientific knowledge by modifying and refining their current concepts in chemistry and adding new concepts to old ones. Students also interpret data, based on their expectations and experiences. For example, students who are lacking a theoretical framework in chemistry will not know where to look, or how to look, to make observations appropriate to the task, or how to interpret what they see in practical work. They see‘often what they are expected to see (Hodson, 1998).

2.3 UNDERSTANDING OF CHEMICAL REACTIONS 

Meaningful learning emphasizes both what students know (knowledge in chemistry) and how they think about knowledge by using their cognitive processes. Considerable higherorder thinking in chemistry is needed to build a deep understanding of the ideas of chemical reactions. Conceptualunderstanding of them can occur when the students connect necessary concepts, their skills, experience, and motivation. Different theories, laws, and models are employed in the case of chemical reactions. To build conceptual understanding of ideas of chemical reactions is a challenging process: students must integrate all the interactive, energetic, and dynamicaspects of chemical reactions (Justi, 2002). In kinetics, students must understand, for example, how fast chemical reactions occur and why they happen. To understand how chemical reactions happen, students need to know about bonding in molecules, how molecules interact, what determines whether an interaction is favorable or not and what the outcome will be. In thermodynamics or in stoichiometry, they need to understand, for example, to what extent, how much, and how far a particular chemical reaction occurs. According to Johnstone (1991), students have difficulty with explanations that include microscopic level phenomena that contain concepts, theories, and principles needed to explain what is observed at the macroscopic level. Students do not spontaneously visualize chemical events as dynamic interactions (Nakhleh, 1992). Compounds, for example, are viewed as simply formed by sticking fragments together, rather than by breaking andreforming bonds. Krajcik (1991) found that some students visualize achemical equation as a mathematical puzzle, rather than as a symbolic representation of a dynamic and interactive process. According to Nakhleh(1992), many chemistry topics are learned by rote if students do not understand the kinetic behaviour of particles. The difficulty in understanding chemical reactions can supposedly be traced to students‘ lack of understanding of fundamental concepts: substance, element, and atom.

Students need various experiences to practice their higher-order thinking skills, concerning ideas of chemical reactions, for a better understanding.

2.4 LEARNING ENVIRONMENT 

Learning environment refers to social, psychological, and pedagogical

Contexts in which learning occurs and which affect students‘ achievement and attitudes, including, for example, an ICT learning environment, it should be created such learning environments, in which students can make owngoals for their learning and learn to work independently and cooperatively indifferent groups and networking. The learning environment must support student‘s growth and learning. It must be physically, psychologically, and socially safe, and must support student‘s health.  Modern learning environments involve students in authentic inquiry, i.e. designing, acquiring data from different sources, interpreting data, and presenting information. There can be commonly used ICT tools, such asword processors, spreadsheets, graphics packages, scanners, digital and video cameras, presentation applications, and databases. ICT can be used as a tool or an agent for interaction with an information source. This means that learners are free to use various technologies and tools during their student-centered investigations in small teams. For example, ICT-based tools (e.g.MBLs) support learning in small teams, at the macroscopic level, through investigations in the real world. Different visualization and modeling programs support an understanding of the phenomena at microscopic level. Drawing and writing programs support chemistry learning at symbolic level. The Open Market also enables students to engage in collaborative learning: to interact easily with other learners by using ICT or even with scientists about the topic of the investigation, as in the Virtual Research Platform. A rich learning environment activates students‘ roles in the creation of meanings of new concepts based on the information available, their prior knowledge, as well as on individual and social experience through discourse. On the other hand, learning is also facilitated through the intervention of teacher who knows the structure of chemistry, the nature of cognition as an adaptive process, and what the students already know, as well as the effective ways of using ICT in education.

2.5 MOTIVATION FOR CHEMISTRY LEARNING

Student motivation affects meaningful chemistry learning. In particular, motivation is positively related to higher-order thinking. Student motivation can either be intrinsic or external. Various factors affect students‘ intrinsic motivation to engage in a learning task, including their interests, needs, goal, and beliefs about their own worth, abilities, competencies i.e. control of learning beliefs, and expectations of success  positive and negative feelings about the learning environment and its activities; i.e. student self-efficacy. If students trust their own ability to carry out a task, they can use higher order thinking skills. Furthermore, success builds up

Motivation. Marzano (2001) points out that, students ‘motivation can be seen as a function of at least three factors: (a) perception of importance (e.g. the student feels it is important to study ideas of chemical reactions), (b) perceptions of efficacy (e.g. the student has the necessary ability, power, or resource to learn it), and (c) one‘s emotional response to the knowledge component (e.g. the student has a positive emotional response to it). Any task can become intrinsically motivating if it meets the following conditions(Hodson, 1998): (a) it provides an appropriate level of challenge, and is challenging, meaningful, and authentic activity for students, (b) students provide opportunities for informative feedback and advice, (c) the activity is free from other distractions and constraints, (d) students act under their own volition, and (e) orientation in assessment moves away from competition and comparison towards personal assessment.

A student‘s external motivation can be affected by the responses of others

(e.g. chemistry teacher and students), and by rewards, incentives, penalties, and punishment (Hodson, 1998). Student motivation for chemistry learning is incorporated in the design of a rich learning environment through computer-assisted inquiry, using as pedagogical models cooperative learning and a learning cycle. By using authentic project like investigations, student motivation is presumably supported. According to Järvelä (1999), interaction based on cognitive apprenticeship in a complex technology-based learning environment affects the students ‘situational motivational and emotional interpretations. Often lack interest in studying chemistry, often, secondary level students believes that chemistry is too abstract. However, chemistry can be interesting and exciting for students, if students ‘interest is positively correlating with memory, attention, understanding, deep cognitive commitment, and thinking

2.6INFORMATION AND COMMUNICATION TECHNOLOGY INCHEMISTRY LEARNING 

Information and Communication Technology (ICT) will play an increasing role in chemistry education. ICT has been an inherent component of every modern chemistry research laboratory since the 1950s. ICT provides opportunities, for example to understand chemical phenomena more deeply, to guide and to monitor chemical reactions, to design new molecules with specific programs and/or using databases, to visualize molecules and chemical reactions, to conduct small scale experiments in accordance with green chemistry principles, and to communicate easily and quickly with researchers around the world through collaborative technology. The Internet can also be an important resource for data, data analysis, and data exchange. Using learning technologies in an inquiry-based classroom closely emulate show scientists work in the real world. Collecting and sharing of data, analysis of data through modeling and visualization, evidence gathering and evaluation, and communication and collaboration facilitate the adoption of the attitudes, techniques, and social interactions that characterize the scientific community. According to Gervasi et al. (2005), ICT allows the development of advanced environments for training and education in chemistry by the integration of collaborative and networking activities with problem solving environments and web technologies on the grid. Studentswho learn to use technological tools will be better prepared for the workplace and for opportunities to update and expand their scientific ideas. Computers have been used at the school level; chemistry teachers‘use of

Computers to support meaningful learning are still little. Factors limiting the implementation of ICT in science education can include inadequate teacher training, lack of hardware and appropriate software, inappropriate curricula, and a poor integration of computer-based activities in lesson plans. Rogersand Wild (1996) point out that teachers‘may also have a limited awareness f ICT benefits to the classroom. The main uses of ICT in chemistry learning can be categorized as: 

(a) Computer-assisted learning (CAL), 

(b)Computer-assisted research and 

(c) Distance learning ICT can support chemistry learning through 

(a) simulations and modeling systems, 

(b)multimedia, 

(c) microcomputer-based laboratories, 

(d) basic tools (e.g., word processors, spreadsheets, graphic software), (e) communication applications(e.g. e-mail, videoconferences, newsgroups, course management systems),and 

(f) databases (Voogt & van den Akker, 2002).Implementation of ICT in classrooms provides opportunities to develop students‘ meaningful chemistry learning and higher-order thinking, especially through data acquisition, measurement, model construction, analysis of knowledge, reporting, and communicating. ICT is often viewed

as a catalyst, panacea or solution to limitations in students‘  science understanding or a learning partner to impart integrated understanding and to create lifelong learning. According to Hodson (1996), ICT use can (a)motivate students by stimulating interest and enjoyment, 

(b) teach laboratory skills, 

(c) assist concept acquisition and development, 

(d) develop an understanding of scientific inquiry,

 (e) develop expertise in conducting inquiries, 

(f) inculcate so-called scientific attitudes, and 

(g) Encourage social skill development 

2.7 COMPUTERIZED MOLECULAR MODELING 

Chemistry students find it hard to connect among the molecular formula, the geometric structure and the molecule characteristics. Understanding the particulate nature of matter, interpretation of symbols and visualizing spatial structures of molecules are essential skills students need for solving problems in chemistry in general and in organic chemistry in particular.Many students experience difficulties in understanding topics related to organic compounds, these difficulties are explained by the need of students to learn many concepts, theories and processes. Scientists, engineers and science educators use models to concretize, simplify and clarify abstract concepts, as well as to develop and explain theories, phenomena and rules. An important value of models in science and science education is their contribution to visualization of complex ideas, processes and systems. A virtue of a good model is that it stimulates itscreators and viewers to pose questions that take us beyond the original phenomenon to formulate hypotheses that can be examined experimentally 

CHAPTER THREE

RESEARCH METHODOLOGY

Research design
The researcher used descriptive research survey design in building up this project work the choice of this research design was considered appropriate because of its advantages of identifying attributes of a large population from a group of individuals. The design was suitable for the study as the study sought construction procedure in chemistry objective test in senior secondary school. 

Sources of data collection 

Data were collected from two main sources namely:

(i)Primary source and 



(ii)Secondary source 



Primary source:


These are materials of statistical investigation which were collected by the research for a particular purpose. They can be obtained through a survey, observation questionnaire or as experiment; the researcher has adopted the questionnaire method for this study.

Secondary source:

These are data from textbook Journal handset etc. they arise as byproducts of the same other purposes. Example administration, various other unpublished works and write ups were also used. 

Population of the study 

Population of a study is a group of persons or aggregate items, things the researcher is interested in getting information the construction procedure in chemistry objective test among senior secondary school students. 200 staff of selected secondary schools in Edo Central Senatorial District in Edo state was selected randomly by the researcher as the population of the study.

Sample and sampling procedure

Sample is the set people or items which constitute part of a given population sampling. Due to large size of the target population, the researcher used the Taro Yamani formula to arrive at the sample population of the study.

n= N

    1+N (e) 2

n= 200

1+200(0.05)2
= 200

1+200(0.0025) 

= 200               200

1+0.5      =      1.5       = 133.
3.5
Instrument for data collection 

The major research instrument used is the questionnaires. This was appropriately moderated. The secretaries were administered with the questionnaires to complete, with or without disclosing their identities. The questionnaire was designed to obtain sufficient and relevant information from the respondents. The primary data contained information extracted from the questionnaires in which the respondents were required to give specific answer to a question by ticking in front of an appropriate answer and administered the same on staff of the two organizations: The questionnaires contained structured questions which were divided into sections A and B.

 Validation of the research instrument

The questionnaire used as the research instrument was subjected to face its validation. This research instrument (questionnaire) adopted was adequately checked and validated by the supervisor his contributions and corrections were included into the final draft of the research instrument used.

 Method of data analysis

The data collected was not an end in itself but it served as a means to an end. The end being the use of the required data to understand the various situations it is with a view to making valuable recommendations and contributions. To this end, the data collected has to be analysis for any meaningful interpretation to come out with some results. It is for this reason that the following methods were adopted in the research project for the analysis of the data collected. For a comprehensive analysis of data collected, emphasis was laid on the use of absolute numbers frequencies of responses and percentages. Answers to the research questions were provided through the comparison of the percentage of workers response to each statement in the questionnaire related to any specified question being considered.
Frequency in this study refers to the arrangement of responses in order of magnitude or occurrence while percentage refers to the arrangements of the responses in order of their proportion. The simple percentage method is believed to be straight forward easy to interpret and understand method.

The researcher therefore chooses the simple percentage as the method to use.

The formula for percentage is shown as. 
% = f/N x 100/1 

Where f = frequency of respondents response 

N = Total Number of response of the sample 

100 = Consistency in the percentage of respondents for each item 

Contained in questions  

 CHAPTER FOUR

PRESENTATION ANALYSIS INTERPRETATION OF DATA 

4.1 Introduction


Efforts will be made at this stage to present, analyze and interpret the data collected during the field survey.  This presentation will be based on the responses from the completed questionnaires. The result of this exercise will be summarized in tabular forms for easy references and analysis. It will also show answers to questions relating to the research questions for this research study. The researcher employed simple percentage in the analysis. 

DATA ANALYSIS 

The data collected from the respondents were analyzed in tabular form with simple percentage for easy understanding. 

A total of 133(one hundred and thirty three) questionnaires were distributed and 133 questionnaires were returned.

Question 1

Gender distribution of the respondents.

TABLE I

	Gender distribution of the respondents

	Response
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	77
	57.9
	57.9
	57.9

	
	Female
	56
	42.1
	42.1
	100.0

	
	Total
	133
	100.0
	100.0
	


From the above table it shows that 57.9% of the respondents were male while 42.1% of the respondents were female. 

Question 2

The positions held by respondents

TABLE II


	The positions held by respondents

	Response
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Principals 
	37
	27.8
	27.8
	27.8

	
	Vice principals adm
	50
	37.6
	37.6
	65.4

	
	Senior staff 
	23
	17.3
	17.3
	82.7

	
	Junior staff    
	23
	17.3
	17.3
	100.0

	
	Total
	133
	100.0
	100.0
	


 The above tables shown that 37 respondents which represents27.8% of the respondents are principals 50 respondents which represents 37.6 % are vice principals administration  23 respondents which represents 17.3% of the respondents are senior staff, while 23 respondents which represent 17.3% of the respondents are junior staff
TEST OF HYPOTHESES

There is no educational qualification and experience of chemistry teachers has any significant relationship with their test construction skill. 
Table III

	there is no educational qualification and experience of chemistry teachers has any significant relationship with their test construction skill 

	Response 
	Observed N
	Expected N
	Residual

	Agreed
	40
	33.3
	6.8

	strongly agreed
	50
	33.3
	16.8

	Disagreed
	26
	33.3
	-7.3

	strongly disagreed
	17
	33.3
	-16.3

	Total
	133
	
	


	Test Statistics

	
	there is no educational qualification and experience of chemistry teachers has any significant relationship with their test construction skill . 

	Chi-Square
	19.331a

	Df
	3

	Asymp. Sig.
	.000

	a. 0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 33.3.


Decision rule: 

There researcher therefore reject the null hypothesis there is no educational qualification and experience of chemistry teachers has any significant relationship with their test construction skill as the calculated value of 19.331 is greater than the critical value of 7.82  
Therefore the alternate hypothesis is accepted that there is educational qualification and experience of chemistry teachers has any significant relationship with their test construction skill 

TEST OF HYPOTHESIS TWO

Gender difference in teacher has no any significant relationship with their knowledge of test construction.

Table V

	gender difference in teacher has no any significant relationship with their knowledge of test construction 

	Response 
	Observed N
	Expected N
	Residual

	Yes
	73
	44.3
	28.7

	No
	33
	44.3
	-11.3

	Undecided
	27
	44.3
	-17.3

	Total
	133
	
	


	Test Statistics

	
	gender difference in teacher has no any significant relationship with their knowledge of test construction .



	Chi-Square
	28.211a

	Df
	2

	Asymp. Sig.
	 .000

	a. 0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 44.3.


Decision rule: 

There researcher therefore rejects the null hypothesis gender difference in teacher has no any significant relationship with their knowledge of test construction as the calculated value of 28.211 is greater than the critical value of 5.99 
Therefore the alternate hypothesis is accepted that state gender difference in teacher has any significant relationship with their knowledge of test construction  

CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 Introduction 


It is important to ascertain that the objective of this study was to ascertain construction procedure in chemistry objective test in senior secondary school. In the preceding chapter, the relevant data collected for this study were presented, critically analyzed and appropriate interpretation given. In this chapter, certain recommendations made which in the opinion of the researcher will be of benefits in addressing the challenges of construction procedure in chemistry objective test in senior secondary school.  Summary



This study was on construction procedure in chemistry objective test in senior secondary school. Four objectives were raised which included: To determine the level of competence of chemistry teachers as regards their knowledge and skills and constant utilization of sequential stages of test construction of teacher made achievement test, to find out if the teacher made tests constructed by the chemistry teachers in Edo Central Senatorial District of Edo State as a tool for assessing students’ level of achievement, possess the basic psychometric properties,  find out if gender difference in teacher has any significant relationship with their knowledge of test construction, to ascertain if the educational qualification and experience of chemistry teachers has any significant relationship with their test construction skills . In line with these objectives, two research hypotheses were formulated and two null hypotheses were posited. The total population for the study is 200 staff of selected secondary schools Edo Central Senatorial District in Edo state. The researcher used questionnaires as the instrument for the data collection. Descriptive Survey research design was adopted for this study. A total of 133 respondents made principals, vice principals administration, senior staff and junior staff were used for the study. The data collected were presented in tables and analyzed using simple percentages and frequencies 

Conclusion

The findings confirm that the use of chemistry practical’s is an effective method in improving students‟ performance in chemistry in secondary schools regardless of their gender. They also confirm that the nature, quality and frequency of chemistry practical’s in teaching and learning of chemistry boosts learner performance in chemistry. Use of chemistry practical’s enhances students‟ knowledge and understanding in a better way compared to none use of the chemistry practical’s. While it is important to encourage use of chemistry practical’s in the teaching and learning of chemistry, it is equally important to consider the nature, quality and frequency of the practical work. 

Recommendation

Based on the findings of this study, and their implications, the following recommendations are made.

 a. The teaching of chemistry in secondary school should be conducted in a manner that students will effectively understand and learn the concept taught. It should be practical as the use of improvised instructional materials has play greater role in students’ achievement.

 b. Teacher should try to improvise instructional materials and encourage students to do the same. This will gives students enough understanding of Biology concepts as the child’s local environment will be use to source for the materials. 

c. There should be cordial relationship between policy makers and schools for the provision of essential resource materials, like laboratory, glass wares, reagents, microscope, burner, etc.
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QUESTIONNAIRE 

INSTRUCTION

Please tick or fill in where necessary as the case may be. 

Section A

 Gender of respondent

A 
male

{  }

B 
female
{  }

Age distribution of respondents

15-20 {  }

21-30  {  }

31-40   {  }

41-50  {  }

51 and above { }

Marital status of respondents? 

married [   ]

single [   ] 

divorce [  ]

Educational qualification off respondents

SSCE/OND  {  }

HND/BSC    {  }

PGD/MSC    {  } 

PHD            {  }

Others……………………………….

How long have you been in secondary school? 

0-2 years   {  }

3-5 years   {  }

6-11 years  {  }

11 years and above……….

Position held by the respondent in secondary school

Principal  
{  }

Vice principal adm   

{  }

Senior staff  

{  }

Junior staff


{  }

How long have you been working in secondary school

0-2 years   {  }

3-5 years   {  }

6-11 years  {  }

11 years and above……….

SECTION B

Government of Nigeria is reforming educational sector?

Agrees


{  }

Strongly agreed

{  }

Disagreed 


{  }

Strongly disagreed
{  }

There is no construction procedure in chemistry objective test in secondary school? 

(a) Agrees



 {  }

(b) Strongly agreed

 {  }

(c) Disagreed               
 {  }

(d) Strongly disagreed

{  }

Chemistry teachers are not qualified

Agreed 


{  }

Strongly agreed 

{  }

Disagreed 


{  }

Strongly disagreed 
{  }

 Chemistry students are brilliant.

Agreed 


{  }

Strongly agreed 

{  }

Disagreed 


{  }

Strongly disagreed 
{  }

There is no significant relationship between chemistry teacher and student academic performance?

Agreed 


{  }

Strongly agreed 

{  }

Disagreed 


{  }

Strongly disagreed 
{  }

There is no objective test in chemistry

Agreed 


{  }

Strongly agreed 

{  }

Disagreed 


{  }

Strongly disagreed 
{  }

There is no procedure in chemistry

Agreed 


{  }

Strongly agreed 

{  }

Disagreed 


{  }

Strongly disagreed 
{  }

There is no practical chemistry in secondary school

Agreed 


{  }

Strongly agreed 

{  }

Disagreed 


{  }

Strongly disagreed 
{  }

 Chemistry students are performing in objective test than any other means of test

Agreed 


{  }

Strongly agreed 

{  }

Disagreed 


{  }

Strongly disagreed 
{  }

