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Abstract

The study examined the influence of teacher characteristics on science teachers’ effectiveness in secondary schools in Ekiti State. The study adopted a descriptive survey research design. The population consisted of all the 1,563 teachers teaching science subjects (Biology, Chemistry and Physics) in all the 179 public senior secondary schools in Ekiti State of Nigeria. The sample for the study consisted of 315 science teachers selected using multi-stage sampling technique. One instrument titled: Teachers Self-Report Inventory (TSRI) was used for the study which was subjected to validation by experts in science education and tests and measurement. The reliability of the instrument used for the study was determined using Test-Retest Method which yielded reliability coefficient of 0.85 which was considered high enough for the study. Data collected were analysed using both descriptive and inferential statistics at 0.05 level of significance. The findings of the study showed that there was significant influence of subject specialization on science teachers’ effectiveness in secondary schools(Fcal=3.465; Ftable = 3.07)  and there was a significant multiple correlation between the predictor variables (lesson preparation(β = 0.146), lesson presentation(β = 0.052), teacher assessment skills(β = 0.230), teachers’ qualification (β = 0.433), classroom management skills, teaching experience(β = 0.041) and teacher gender(β = -0.025)) and science teachers’ effectiveness in secondary schools in Ekiti State. It was recommended that physics teachers should be advised to consider the nature of the subject and be more patient while teaching. Government should employ only qualified teachers to teach science subjects in secondary schools.
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Introduction 

The history of an effective teacher has been evolving since the past 100 years. An effective teacher in the past was: a good person; a role model who met community ideal for a good citizen, good parent, and good employee (Ajaja and Eravwoke, 2013). The same Ajaja and Eravwoke 2013) revealed that during this period, teachers were judged primarily on their goodness as people and only secondarily on their behaviour in the classroom. In the past three decades, a revolution in the definition of good teachers on the bases of community ideals has proved very unrealistic. Science teaching in Nigerian schools has been criticized because of the poor performance of Nigerian students in science subjects compared to their counterparts in other countries. This was one of the reasons why the Science Teachers Association of Nigeria (STAN) revealed that, in the area of Science, Technology, Engineering and Mathematics (STEM) teaching and learning, nations have continued to invest resources in order to find new and better ways to improve students’ learning outcomes in science subjects (Njoku, 2016).

In Nigeria, there are studies that show efforts at identifying factors responsible for poor performances in science. For instance, Adedeji (2016) identified poor preparation of teachers and inexperience as factors affecting science teachers’ effectiveness.  Also, Adu (2016) listed lack of motivation, attitude of students to learning, lack of teaching skills and competence by science teachers ad lack of opportunities for professional development for science teachers as factors contributing to teachers’ ineffectiveness. 

Ajaja and Eravwoke (2013) reported that teachers’ characteristics in science education are most widely studied under six headings which include personality, attitude, experience, aptitude/achievement, gender and training as measured by the certificate obtained. In addition, Ajaja and Eravwoke (2013) proved that all these characteristics have many other sub-characteristics under them. There is need to understand the roles that these characteristics play in teaching and learning because of the critical role science teachers play in the implementation of the science curriculum.

      Science teachers can have a major influence on the way students learn and develop interest in science. Teachers who have positive impact on students’ lives are those who have genuine interest in students, know their subject matter and possess detailed information about instructional processes and the way students learn and develop (Ajayi, 2001).


The researchers also observed that teacher’s knowledge of classroom interaction can motivate or discourage learner’s rate of regularity and punctuality in the class. Observation shows that teachers do not motivate learners are fond of entering the class without being recognized by the students which makes teaching and learning to take place under boring atmosphere. He reported further that such teachers only ask questions at the end of the lesson instead of using progressive evaluation to ask questions at the end of every unit of instruction. It is a known fact that learning takes place where student-teacher relationship is cordial and students seem to be active learners in an environment that is friendly. A science class in which progressive evaluation is used is observed to build a good teacher-student relationship that could motivate students towards learning and at the same time, increase science teachers’ effectiveness.


The researchers observed that for the society to have interest in sending its wards to school, the school must have dedicated teachers that will show through effective teaching that the money collected from parents as school fees are justified. This is because parents and guardians spend huge sums of money yearly to finance their children’s or wards’ education. This might be the reason why Abubakar (2012) reported that parents and guardians see the education of their children and wards as a worthwhile investment for future social and economic security of their families. As a result of this, they usually expect accountability from the schools to which they pay huge school fees for the education of their children. If the school fails, then they may risk low patronage as parents may withdraw their children to better schools.  Hence, in order to account for the school fees collected and maintain appreciable number of students in their schools, the school management strive to provide effective teachers for effective teaching and learning to thrive. 


When teachers are not prepared, it would be difficult to have effective teaching. Observation of the researchers reveals that there are some teachers in the rural areas who engage more in farm work to the extent that, they hardly have time to prepare for class work and there are some others too in the urban areas, who engage themselves in buying and selling in the staffroom when they ought to be teaching.  

Based on the above, the researcher opined that secondary schools need to be ready to make provision for qualitative education through provision of effective teachers teaching science-based subjects. It was also observed that the attitude displayed by some teachers, showed that they were not prepared to teach. These include: coming late to school and leaving before the closing hours; not attending to lesson even while in school; inability to show a good mastery of the subject matter while teaching, and refusal to prepare lesson notes on the excuse that “there is no time”. All these are indices of lack of adequate preparation by such teachers.


Some non-professional teachers available in most of secondary schools are observed to have negative affect on the profession because they are not really teachers. Adieze as cited by Obele (2016) regarded them as ‘birds of passage’ since they are into teaching for a while.

Statement of the Problem

Science and technology are the major instruments for national development. Without effective teaching of science subjects in the secondary schools, it may become difficult for nations to achieve balanced development in terms of technological advancement. However, the current situation of science teaching and learning in Nigeria is a concern to the government and the society at large. Observation shows that some of the teachers are not effective. The goals of secondary school education are centered on cognitive, affective and psychomotor domains of learning. However, as a result of the teacher ineffectiveness it appears that those in secondary schools are no longer preparing their students through affective and psychomotor domains as emphasis is only placed on the cognitive domain.  The performance of students, especially in science subjects has not been encouraging over the years. This poor performance may suggest that science teachers are no longer effective.


Another problem observed by the researcher is the alarming rate at which students run away from the science classes peradventure because of the observed poor teacher relationship with the students. Some teachers are hostile to the point of discouraging students from offering science subject.  Many reasons can be adduced for this. Most of the teachers are not interested in the job because of their personal characteristics. Some of them could not manage their classes while some could not motivate learners towards learning science subjects. This might be the reason while most of the students prefer studying arts and social science subjects. 


Hence, this study assessed the influence of teacher characteristics on secondary school science teachers’ effectiveness in Ekiti State, Nigeria. 

Purpose of the study

The purpose of this study was to investigate teacher characteristics (such as, teacher qualification, teacher preparation, teacher presentation, classroom management and assessment skills, teaching experience, motivational skills and gender) and teachers’ effectiveness in Ekiti State, Nigeria. 
Research Questions

For the purpose of this research, the following research questions were raised:

1. Is there any influence of subject specialization on science teachers’ effectiveness in secondary schools in Ekiti State?

2. Do teacher characteristics (teacher qualification, classroom management, teaching experience, and teacher gender) contribute to science teachers’ effectiveness in secondary schools in Ekiti State?

Hypotheses

Based on the problem of this study, the following hypotheses were formulated:

1) There is no significant influence of subject specialization on science teachers’ effectiveness in secondary schools in Ekiti State.

2) Teacher characteristics (teacher qualification, classroom management, teaching experience, and teachers’ gender) will not significantly contribute to science teachers’ effectiveness in secondary schools in Ekiti State

Methodology
The study adopted descriptive survey research. It was descriptive because the investigation was concerned with describing and interpreting current issues, existing conditions and attitudes between the independent variables (science teacher characteristics) and dependent variable (teacher effectiveness). As a survey it also enables a researcher to obtain the opinions of representative sample of target population so as to generalize on the entire population of the study. 

The target population consisted of all the 1,563 teachers teaching science subjects in all public senior secondary schools in Ekiti State of Nigeria. This consisted of 278 Biology, 614 Chemistry and 571 Physics teachers respectively. These are the teachers teaching the three science subjects in the 179 public secondary schools in Ekiti State. The sample for the study consisted of 315 science teachers selected using multi-stage sampling technique. The first stage involved the selection of 35 secondary schools from each of the three senatorial districts of Ekiti State using simple random sampling technique. This was followed by the selection of three science teachers from each of the selected 105 public secondary schools using purposive sampling technique. (For a teacher to be qualified for selection, he/she must be teaching the subject as at the time of carrying out the research work).  One instrument titled: Teachers Self-Report Inventory (TSRI) was used for the study. The instrument has three sections (A, B and C). Section A elicited bio-data information: (gender, length of service and subject thought) from respondents while section B was divided into four sub-headings:  a (preparation), b (presentation), c (assessing learners’ skills) and d (classroom management). It consisted of 38 items, soliciting information from teachers (self - rating) with “Yes” or “No” options. 
The instrument designed for the study was subjected to screening by experts in science education and tests and measurement. Based on their comments, the instrument was restructured, corrected and hence refined in order to meet the face, construct and content validity.
The reliability of the instrument used for the study was determined using Test-Retest Method. The instrument was administered twice on 50 science teachers who were not part of the sample within an interval of two weeks. The scores obtained were subjected to statistical analysis involving Pearson Product Moment Correlation at 0.05 level of significance. The instrument yielded reliability coefficient of 0.85 which was considered high enough for the study.
The researcher visited the sampled schools with the copies of the questionnaires. The heads of the Science Departments of the sampled schools were contacted through the principals of the schools who gave the researcher permission. The teachers were well informed about the purpose of the study and thereafter, copies of the questionnaire were administered on them with the help of six research assistants (two from each senatorial district). 

Data collected were analysed using both descriptive and inferential statistics.  Descriptive statistics such as mean and standard deviation were used to answer the research questions raised, while the two hypotheses generated were tested using inferential statistics. Hypothesis 1 was tested with Analysis of Variance (ANOVA) while hypothesis 2 was tested with the use of the Multiple Regression Analysis. All the hypotheses were tested at 0.05 level of significance.

Findings  and Discussion

Hypothesis 1: There is no significant influence of subject specialization on science teachers’ effectiveness in secondary schools in Ekiti State.


In testing this hypothesis, scores on science teachers ‘effectiveness in secondary schools in Ekiti State were computed using Items 1-38 in Section A of “Teachers Self-Report Inventory (TSRI)”. These scores were subjected to statistical analysis involving Analysis of Variance (ANOVA). The result is presented on table 1.
Table 1: ANOVA showing teachers ‘effectiveness in secondary schools in Ekiti State by teachers’ experience
	Source
	SS
	Df
	MS
	Fcal
	Ftable

	Between Groups
	8858.756
	2
	4429.378
	3.465
	3.07

	Within Groups
	111203.733
	87
	1278.204
	
	

	Total
	120062.489 
	89
	
	
	


*p<0.05 (Significant Result)


The result on table 1 reveals that Fcal(3.465) is greater than Ftable ( 3.07 ) at 0.05 level of significance. The null hypothesis is rejected. This implied that there was significant difference between subject specialization and science teachers’ effectiveness in secondary schools in Ekiti State.


In order to locate the source of significant difference among the groups, Scheffe Posthoc test was carried out. The result is presented on Table 2.

Table 2: Scheffe Posthoc analysis of science teachers’ effectiveness in secondary schools in Ekiti State by subject specialization

	Subject taught
	Chemistry
	Biology
	Physics
	N
	Mean

	Chemistry
	
	
	
	30
	121.27

	Biology
	
	*
	
	30
	132.27

	Physics
	
	
	
	30
	108.00


*p<0.05

Table 2 shows that there was significant difference between effectiveness of Biology and Physics teachers at 0.05 level of significance. Biology teachers had the highest mean score of 132.27 on teaching effectiveness, followed by Chemistry teachers with a mean score of 121.27 while Physics teachers had the least mean score of 108.00.
Hypothesis 2

Teacher characteristics (Lesson preparation, Lesson presentation, Teacher assessment skills, teacher qualification, classroom management, teaching experience, and teacher gender) will not significantly contribute to science teachers’ effectiveness in secondary schools in Ekiti State.


In testing the hypothesis, scores on teacher characteristics and science teachers ‘effectiveness in secondary schools in Ekiti State were computed. These scores were subsequently subjected to statistical analysis involving Multiple Regression at 0.05 level. The result is presented on table 3.
Table 3: Multiple Regression Analysis showing the contributions of teacher characteristics to science teachers ‘effectiveness in secondary schools

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	
	(Constant)
	5.074
	12.614
	
	.402
	.689

	
	Lesson preparation
	1.157
	.661
	.146
	1.749
	.084

	
	Teacher Qualification
	1.075
	.429
	.433
	2.506
	.014

	
	Teacher Assessment Skills
	1.021
	1.006
	.230
	1.015
	.313

	
	Class management skills
	.553
	.791
	.135
	.700
	.486

	
	Teacher Gender
	-1.779
	3.273
	-.025
	-.543
	.588

	
	Teaching Experience
	-1.821
	2.103
	-.041
	-.866
	.389

	
	Lesion Presentation 
	4.018
	3.735
	.052
	1.076
	.285

	Multiple R= 0.912, Multiple R2=0.831, Adjusted R2= 0.817, F7,82=57.616


*p<0.05 (Significant Result), Dependent Variable: science teachers ‘effectiveness
The following regression can be derived from Table 9.

Y = a + b1X1 + b2X2+ b3X3+ b4X4+ b5X5+ b6X6+ b7X7

Where

Y
=            Teacher Effectiveness

X1
=
Lesson preparation

X2
=
Teacher Qualification

X3
=
Teacher Assessment Skills

X4
=
Class management skills

X5
=
Teacher Gender

X6
=
Teaching Experience

X7
=
Lesson Presentation

bi
= 
(i=1-7) Regression Weight Coefficients

a
=
Constant (other variables other than X1-X7)

The multiple regression relationship between the dependent and independent variables can therefore be given as follow:

Y = 5.074 + 1.157X1 +1.075X2+1.021X3+.553X4-1.779X5 -1.821X6+4.018X7

Table 3 shows that teacher characteristics (lesson preparation, teachers’ qualification, teacher assessment skills, classroom management, teacher gender, teaching experience and lesson presentation) significantly contributed to science teachers’ effectiveness in secondary schools in Ekiti State (F7,82=57.616p<0.05). The null hypothesis is rejected. This implied that teacher characteristics (lesson preparation, teachers’ qualification, teacher assessment skills, classroom management, teachers’ gender, teaching experience and lesson presentation) significantly contributed to science teachers’ effectiveness in secondary schools in Ekiti State.


The table revealed that there was a significant positive multiple correlation between the predictor variables (lesson preparation, teacher qualification, teacher assessment skills, classroom management, and lesson presentation) and science teachers’ effectiveness in secondary schools in Ekiti State (R=0.912, p<0.05). This implied that all these predictor variables are factors that can exert influence on science teachers’ effectiveness in secondary schools in Ekiti State. The value of the coefficient of determination (R2=0.831) indicated that all the predictor variables jointly accounted for 83.1% (R2 X 100) of the total variance in science teachers’ effectiveness in secondary schools in Ekiti State while the remaining 16.9% unexplained variation is largely due to other variables that can account for science teachers’ effectiveness in secondary schools in Ekiti State.


The regression result on the table revealed that the most important predictor variable that contributed to the total variance in science teachers’ effectiveness in secondary schools in Ekiti State is teacher qualification (β = 0.433). This was closely followed by teacher assessment skills (β = 0.230), lesson preparation (β = 0.146), class management skills (β = 0.135), lesson presentation (β = 0.052) and teaching experience (β = 0.041).  The variable with the least contribution to science teachers’ effectiveness in secondary schools in Ekiti State is teacher gender (β = -0.025). The calculated F-ratio (57.616) was significant at 0.05 level of significance. This implied that the predictor variables jointly provided a significant explanation for the variation in the science teachers’ effectiveness in secondary schools in Ekiti State.

Discussion

The findings revealed that there was significant influence of subject specialization on science teachers’ effectiveness in secondary schools in Ekiti State. Biology (132.27) teachers were found to be the most effective, followed by Chemistry teachers (121.27), while Physics teachers (108.00) were found to be the least effective. This might be as a result of the nature of Biology, because it relates to human nature and its content does not contain much calculation. This is in line with the report of Oladunni, Faloye, Adu and Ogunlade (2014) that there was a significant difference in teacher effectiveness according to teaching Subjects.

The study revealed that teacher characteristics (teacher qualification, classroom management, teaching experience and teachers’ gender) significantly contributed to science teacher effectiveness in secondary schools in Ekiti State. Furthermore, the regression result revealed that the most important predictor variable that contributed to the total variance in science teacher effectiveness in secondary schools in Ekiti State was teacher qualification. This again agreed with the finding of Trowbridge and Bybee (1996) and Ajaja and Eravwoke, (2013). However, Druva and Anderson (1983) did not report any correlation between certificate possessed by science teachers and teachers’ classroom behaviour, but they reported a positive relationship between a number of educational courses taken and classroom behaviours which  implied that the certificate types which on their own do not significantly influence classroom behaviour but the varying course contents taken before the certificates are awarded to determine the nature of classroom behaviours exhibited. This report also supported Adeyemi and Adu (2012) which revealed that qualifications of teachers have relative contributions to student outcomes and Adu and Ade-Ajayi’s (2015) research on teacher variables and school effectiveness in Ekiti State confirmed that teacher qualification was a good predicator of student performance. The report was in contrary to the view of Chelo (2010) that to create a warm environment and a relationship with students that would enhance learning, the responsibilities of effective teachers are to have lesson clarity, instructional variety, teacher task orientation, engagement in the learning process and student success rate which can be achieved through lesson preparation. Other variables that significantly contributed to science teacher effectiveness are classroom management, teaching experience and teachers’ gender which agreed with the findings of Ibe, Nworgu and Anyaegbunam (2016) who worked on influence of teachers’ characteristics on academic achievement of secondary school Biology students that teacher gender, teaching experience, qualifications, interpersonal relationship with students and knowledge of subject matter influenced students‟ achievement.

Conclusion
In view of the findings from this study, it can be concluded that subject specialization, lesson preparation, lesson presentation, teacher assessment skills, teacher qualification, classroom management skills, teaching experience and teacher gender are very critical in determining science teacher effectiveness in secondary schools in Ekiti State.

Recommendations
Based on the findings of this study, it was recommended that physics teachers should be advised to consider the nature of the subject and be more patient while teaching. Government should employ only qualified teachers to teach science subjects in secondary schools. Teacher should improve on their assessment skills and should always prepare for before going for their lessons. 
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