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Pedagogical Competency on the part of a science teacher determines the quality of 

science education as it is the factor that helps the learner to understand science content 

effectively. The present study attempted to map and ascertain the level of pedagogical 

competency of science teachers in relation to their sex, age qualification and 

experience in odisha. It is found that very low percentages of science teachers (19.5 

%) have high level of Pedagogical competency whereas maximum percentages of 

teachers (42%) have low level of Pedagogical Competency in Science. It is also found 

that there lies significant difference in Pedagogical competency of science teachers in 

relation to their sex, age, qualification and teaching experience. It is also suggested 

that there is a drastic need of inservice teacher training program to improve the 

pedagogical competency of science teacher. 
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Introduction 

Teaching Science is one of the challenging tasks undertaken by the science teacher. 

With this respect the role of science teacher in the society is crucial as they are having 

the great responsibility to teach science in an effective way so that nation can get 

competent man power in the field of Science and Technology. To accomplish this 

challenging task, science teachers not only need to develop and implement 

appropriate Science pedagogy but also to demonstrate successful pedagogical 

competency in classrooms. Pedagogical competency of Science teachers determines 

how far he/she is able to teach science and achieve the objectives of science 

education. In this context the demand of constructing a tool to assess and map the 

pedagogical competency of science teacher has recently been felt for conducting 

research in the field of science teacher education. 

Conceptualization of Pedagogical Competency 

According to Wikipedia Pedagogy is the study of being a teacher or the process of 

teaching. Dictionary of Instructional Technology (1986) compiled by Henry Elington 

and Duncan Harries states that the word „Pedagogy‟ is “re emerging in educational 

circles as a term of educational science ,i.e.the study of classroom methodology and 

teaching techniques” .The Encyclopedia of Britanica” explain the meaning of 

pedagogy as “The science of teaching involving the study of human learning 

processes and the application of learning principles to the development of educational 

goals and curricular and to the teaching situations. It covers (i) Various components of 

teaching and schooling(ii) Major theories of learning. The International Encyclopedia 

of Teaching and Teacher Education(1978) edited by Michael J. Dunkin equates 

„Pedagogy „ with „Instruction.‟ The term generally refers to strategies of instruction, 

Abstract 
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or a style of instruction The dictionary meaning of pedagogy is the study of teaching 

methods (Oxford).Pedagogy is an art, practice or profession of teaching: systematized 

learning or instruction concerning principles and method of teaching.(Webster) The 

term generally refers to strategies of instruction, or a style of instruction. Pedagogy is 

also occasionally referred to as the correct use of instructive strategies. Pedagogy is 

the art and science of teaching (Dictionary of Education,1977). Science pedagogy 

refers to of how to teach science, approaches and strategies to teaching learning 

science, methods adopted, effective utilization of learning resources and teaching 

aids, the way the content delivered, what students learn as a result of pedagogical 

designing.  

Competency is the ability to do or take responsibility.(Race, 

2005).Competencies are, in essence, definitions of expected performance that, taken 

as a whole, should provide users with complete picture of the most valuable 

behaviors, values and tasks required for their organization‟s success. The competency 

is a statement which describes the integrated demonstration of a cluster of related 

knowledge, skills and attitudes that are observable and measurable, necessary to 

perform a job independently at a prescribed proficiency level.(Earnest 2001). 

According to Terrence Hoffmann (1999) “The term “competency” has not been 

clearly defined in the literature. Two main meanings of the term have been identified, 

one referring to the outputs, or results of training – that is, competent performance. 

The other definition referring to the inputs, or underlying attributes, required of a 

person to achieve competent performance. Each definition has been used to describe 

both individual and organisational competencies.”A competency is an underlying 

characteristic of a person which enables them to deliver superior performance in a 

given job, role or situation.(Marshall,1996).Essentially, competencies underlie the 

behaviours thought necessary to achieve a desired outcome. Competence means a 

skill and standard of performance whilst competency refers to behaviour by which it 

was achieved. It means describes what people do and competency describes how 

people do it. (Rowe 1995).A competency is something you can 

demonstrate.(Weightman,1994).It is considered as a generic knowledge, motive, trait, 

social role or skill of a person linked to superior performance on the job.(Hayes 

1979).Competency is the ability to transfer skills and knowledge to the new situation 

within the occupational area.  

A competency is a set of defined behaviors that provide a structured guide 

enabling the identification, evaluation and development of the behaviors in individual 

employees. It encompasses organizing and planning of work, innovating and coping 

with non-routine work/activities. Any individual‟s technical, behavioural or 

managerial tasks can be measured or counted relatively and that can be shown to 

differentiate between an effective and ineffective performer(s).Any personal trait, 

characteristic or skill which can be shown to be directly linked to effective or 

outstanding performance A competency, then, refers to the way that a state of 

competence can be demonstrated to the relevant community”. In such definitions the 

notion of competency is confined to the ability to perform a discrete task or “discrete 

workplace requirement”. The notion that tasks and workplace requirements can be 

discrete from knowledge, skills, values, attitudes and context, is problematic. A 

parallel evolution of a more complex view of competency from many researchers in 

the last decade recognizes a concept which incorporates “the ability to transfer skills 

and knowledge to new situations and environments” as well as the performance of 

tasks expected in the workplace. This “broader” concept can include among others: 

http://www.emeraldinsight.com/search.htm?ct=all&st1=Terrence+Hoffmann&fd1=aut
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the performance of tasks, the management of a series of tasks, the ability to respond to 

irregularities and contingencies, the capacity to deal with the complexities of the 

workplace including taking responsibility and working with others, the ability to put 

one‟s knowledge, skills and attitudes to new tasks and to new situations, not putting 

aside respect of others human beings or tolerance of other values (Naumesc, 2008). 

Pedagogical competency can be described as the ability and the will to 

regularly apply the attitude, knowledge and skills that promote the learning of the 

teacher‟s students. This shall take place in accordance with the goals that are being 

aimed at and the existing framework and presupposes continuous development of the 

teacher‟s own competence and course design.( Ryegard, A., Orisson ,T.,Apelgren, K., 

Eriksson, R. (2010)). Internationally teaching excellence is often used to describe 

what we call pedagogical competence (Skelton 2007, Kreber 2002). Therefore 

pedagogical competency of the science teacher is based on his/her behaviour while 

implementing science pedagogy and it describes the attributes of him/her. It consists 

mainly of underlying characteristics of a science teacher which result in effective and/ 

or superior performance in teaching. These competencies are transferable from one 

sphere to another. It can be measured in terms of science teacher‟s behaviour in 

teaching learning situation. This pedagogical competency is result oriented in terms of 

effective teaching and learning.  

Thus it is clear that Pedagogical competency of science teacher means ability 

and  capacity to apply as well as  use knowledge, skills, attitude effectively by 

adopting new circumstances for correct instructive strategies in science in a genuine 

teaching learning situation with perseverance. Pedagogical competency of science 

teacher should not be considered as only the ability to perform skills in a class. It is 

broader terms which not only include several teaching skills required for a science 

teacher but also some other factors constitute this wide fie 

Rationale of the Study 

Tulloch (1982) studied a factorial analytic study of secondary science teacher 

competencies, within growth, perceived as important by science teachers, supervisors 

and teacher educator. P.K.Rajameenakshi (1988) studied Factors Affecting Teaching 

Competency of B.Ed. Trainees in Teaching Physical Science and                                                                                                                                                                                                                                                                                                                                                                                   

found that training in the skill of demonstration and microteaching significantly 

increased teaching competency. Moqablah, N.Y., (1989) found that male teachers 

were more proficient than female teachers in practicing teaching competency in the 

area of knowledge of subject matter using rich activities and techniques as well as 

there was no difference between teacher‟s years of experience, subject matter taught, 

teacher‟s academic degree received and the proficiency of teaching competency in 

seven areas Thiagrajan et al. (1993) studied the relationship between teaching 

competency of secondary teachers as perceived by the students and student 

achievement in economics with reference to demographic variables and sex. Naseema 

and Ayishabi (1995) attempted to find out whether job satisfaction could predict 

perceived teaching competence of physical science teacher in secondary school of 

Kerala. Changet.al. (1998) studied the nature and assessment of teaching competency 

in apprentice science teacher.  Singhal and Mohanty (1999) examined the effects of 

teacher and school type in teacher empowerment variables of competency, 

expectation and teaching orientation in tribal non-tribal and mixed   primary schools 

and the relation of these to the learning achievement of children. Joshi and Parija 
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(2000) undertook to find out the personality traits in B.Ed teachers and their 

relationship with teaching competency. Bhattacharya (2000) established that intrinsic 

motivation is essential for elevating level of teaching competence and improving 

attitude towards teaching profession primary teachers. Sidi, C., (2002) reported that 

the teaching competency of male and female teachers was not different and 

experienced teachers have higher teaching competency. Sujathamalini, J., (2002) 

found that there is no significant difference between the teaching competency of male 

and female teachers and there exist no significant difference between teaching 

competency of graduate and postgraduate student teachers. Nimreh, M.K.A., (2003) 

informed that from the teachers‟ point of view and head teachers‟ point of view, there 

were no significant difference in teacher possessed basic performance teaching 

competencies related to sex, experience, educational level and interaction among 

these variables.  Chahar, S.S., (2005) informed that there exists significant difference 

between general teaching competency of male and female science student teacher. 

Green et.al. (2003), found that the teachers were in general only fair in their 

demonstrated integrated science teaching competencies, they were relatively strongest 

in the environmental category of competencies and weakest in the teaching category. 

Pushpam and Sundarajan (2004) studied teaching competency of science teachers 

with reference to their subject of specialization, qualification, experience, age and sex.  

NCF (2005) also found out that teaching content knowledge is the most important for 

teachers. Lee, Brown, Luff and Emiliza Rodzeviciute (2006) concluded that high 

quality of pedagogical work depend on teacher‟s pedagogical competency. In addition 

to this the influence of socio demographic factors (teacher‟s qualification, experience, 

specialist, non-specialist, age, gender, type of school and place) was measured for the 

content and structure of secondary school teacher‟s pedagogical competency notion. 

Klaassen  (2006) studied Teacher‟s pedagogical competence and sensibility. Roehring 

(2007) reported that beginning teachers usually have limited or minimal pedagogic 

content knowledge, experienced teachers passes on integrated and developed 

understanding of teaching 

The above researches made researchers suspect the role of sex, age, qualification, 

teaching experience in affecting pedagogical competency of science tea 

Therefore, the investigator raised following research question: 

 

lies between pedagogical competency of 

secondary school science teacher in relation to their sex, age, qualification and 

teaching experience? 

 

Objectives of the Study 
1. To ascertain the pedagogical competency of science teachers 

2. . To compare the pedagogical competency of male and female teachers 

teaching science. 

3. . To compare the pedagogical competency of science teachers with different 

age groups. 

4.  To compare the pedagogical competency of science teachers having different 

qualification 

5. To compare the pedagogical competency of science teachers having different 

duration of teaching experience. 
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Hypotheses of the Study 

1.There is no significant difference between male and female science teachers 

with regard to their pedagogical competency. 

2. There is no significant difference in pedagogical competency of science 

teachers with respect to their age group. 

3.There is no significant difference in pedagogical competency of science 

teachers with respect to their qualification. 

4. There is no significant difference in pedagogical competency of science 

teachers with respect to their duration of teaching experience. 

Description of Self Developed Observation Schedule for Assessing of Pedagogical 

Competency of Science Teacher 

Self developed Observation Schedule is used for assessing pedagogical competency 

of science teacher at secondary level. This tool is based on five criteria such as i) 

attitude while teaching in the classroom ii) scientific approach to teach science iii) 

content knowledge iv) knowledge of teaching methods v) skills of teaching science.  

Again the author also listed indicators for each criterion for easy observation and 

recording.  

So the content validity of the tool is ensured by experts and science teachers. The tool 

is administered twice on 200 science teachers (both rural and urban) teaching at 

secondary level, Odisha. The reliability of the observation tool was estimated by using 

test-retest method by giving seven days gap. The reliability coefficient was calculated 

by taking scores of two tests. The reliability coefficient was found to be 0.824.  

Administration and Scoring of Observation Schedule 

The observation schedule is useful for assessing pedagogical competency of science 

teacher. The person having knowledge and understanding on science teaching can use 

it for recording pedagogical competency on basis of indicators (observable behavior 

of teacher) during teaching. One needs to observe the full period from beginning to 

end of the class and record observation by this schedule by marking on scale points. 

It‟s a five point scale stated as 1, 2, 3, 4, 5 corresponding to Very poor, Poor, Good, 

Very Good and Excellent. The scale 1 represents lowest and 5 represent highest 

performance. The observation schedule can be scored by adding scale value on 

different indicator that will indicate level of pedagogical competency. The table-1 

presents details of scoring of tool. 
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Table - 1: Maximum score against each aspect of observation schedule 

Sl. 

No 

Aspects No. of 

indicators 

Minimum 

score 

Maximum 

scores 

1. Attitude towards teaching Science in 

classroom  

6 6 30 

2. Scientific Approach to teach science 6 6 30 

3. Content knowledge in science 5 5 25 

4. Knowledge of science teaching methods 7 7 35 

5. Skills of Teaching Science 12 12 60 

 Total 36 36 180 

 

Interpretation of Observation Schedule 

The observation schedule can be interpreted on the basis of percentage of score 

obtained by the teachers. The table-3 gives detail idea about process of interpretation. 

These score range and percentage of score was developed on basis of administration 

on 200 science teachers. 

Table-2 Score Range and Level of Pedagogical Competency 

Percentage of score Score range Remark Level of Pedagogical Competency   

Less than 20 Less than 36 Very poor Low Pedagogical Competency   

20-39 36-71 Poor   

40-59 72-107 Good Average Pedagogical Competency   

60-89 108-161 Very good   

90 & above Above 162 Excellent High Pedagogical Competency   

 

Sample and Data Collection 

 

The study involved 200 secondary school science teachers. Out of these 200 teachers, 

100 are male and 100 are female. This sample selected by using stratified random 

sampling method taking sex as strata. This sample is selected from coastal region of 

Odisha (Undivided Balasore, Cuttuck and Puri District). The sample for study 

consists of 200 secondary school science teachers. Out of 200teachers, 100 are male 

and 100are female. Again 115 science teachers have B.Sc. B.Ed. qualification 

whereas 85 teachers have M.sc. B. Ed qualification. Again 53 teachers are below the 

age of 35, 65 are between the age of 36 – 45 and 82 have above the age of 45. Also, 

44 are having less than 10, 70 are having 10 to 20 and 86 are having more than 20 

years of teaching experience. 

The collected data were scrutinized under each category of variable such as 

sex, age, qualification and teaching experience. Sex variable is categorized in two 

category such as (i) male and (ii) female. Age variable is classified as (i) below 35 

year (ii) Between 35 to 45 year and teachers having (iii) above 45 year of age. 

Similarly qualification variables is grouped under two category such as teachers 

having (i)B.Sc. , B.Ed, qualification and those having (ii)M.Sc. B.Ed, qualification. 

The last variable teaching experience is categorized in three category such as teachers 

having (i)less than 10 years, (ii) 10 to 20 years and (iii) above 20 years of teaching 
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experience . Then chisqare test is administered to find out whether there exists 

significant difference between different groups of each variable with respect to the 

pedagogical competency of science teacher. Further the hypotheses were tested.  

Analysis and Interpretation 

1. Analysis of Pedagogical Competency of Science Teachers:  

The observation schedule was administered among 200 secondary school science 

teachers.. By analyzing the data it is found that high percentages i.e. 42%of teachers 

have low pedagogical competency (PC), 38.5 %teachers have average PC and only 

19.5% teachers have high PC level. Among the total science teachers having low PC 

20.5% are male and 21.5% are female whereas 12.5% have age below 35 year, 15% 

have age between 35 to 45 and 14.5 % have above 45year age. In addition to this30% 

teachers are with B.Sc, B.Ed degree and  12 %  are with M.Sc B.Ed, degree have 

shown low content knowledge in science. Also 12% teachers having teaching 

experience below 10 year , 7.5% teachers having 10 to 20 years of teaching 

experience and 22.5% of teachers having teaching experience above 20 years have 

shown low PC in science. Similarly 18.5% male and 20 % of female have average PC 

in science. Also among all average PC showing teachers, 5% of teachers have below 

35 year of age, 12.5 % have between 35 to 45 year of age and 21% teachers have 

above 45 year of age whereas 23 %of teachers have B.Sc. B.Ed. qualification and 

15.5 % have M.Sc. B.Ed. degree. In addition to this 6% teachers having teaching 

experience below 10 year , 15% teachers having 10 to 20 years of teaching experience 

and 17.5% of teachers having teaching experience above 20 years also contribute 

average science PC.Further 11 % male and 8.5 % of female have high PC in science. 

Also among all high content knowledge performing teachers 9% of teachers have 

below 35 year of age, 5% have between 35 to 45 year of age and 5.5 % teachers have 

above 45 year of age whereas 4.5%of teachers have B.Sc. B.Ed. qualification and 15 

% have M.Sc. B.Ed. degree. In addition to this 1.5% teachers having teaching 

experience below 10 year , 12.5% teachers having 10 to 20 years of teaching 

experience and 5.5 % of teachers having teaching experience above 20 years also put 

in high PC in science . 
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Table 3: Showing the Percentage and Significance of Difference among different 

Category of Science Teachers with respect to their Pedagogical Competency 

 

Variable 

 

Category 

 

N Pedagogical Competency in % df χ2 Value Table  χ2 

Value at 

0.05 

Table χ2 

Value at 

0.01 

N Low Average High 

       Sex Male 100 20.5 18.5 11 2 20.7** 5.991 9.210 

Female 100 21.5 20 8.5 

 

 

 

 

       Age 

Below 35 53 12.5 5 9 2 8.03* 5.991 9.210 

Between 35 to 
45 

65 15 12.5 5 

Between 35 to 

45 

65 15 12.5 5 2 15.90** 5.991 9.210 

Above 45 82 14.4 21 5.5 

Below 35 53 12.5 5 9 2 13.78** 5.991 9.210 
Above 45 82 14.5 21 5.5 

Qualification B.Sc, B.Ed. 115 30 23 4.5 2 26.17** 5.991 9.210 

 M.Sc., B.Ed 85 12 15.5 15 

 

 

 

Teaching Experience 

≤10 year 39 12 6 1.5 2 19.84** 5.991 9.210 

10to 20 year 70 7.5 15 12.5 
10to 20 year 70 7.5 15 12.5 2 18.36** 5.991 9.210 
≥20 year 91 22.5 17.5 5.5 

≤10 year 39 12 6 1.5 2 1.66 NS 5.991 9.210 

≥20 year 91 22.5 17.5 5.5 

 

**Significant at 0.01level, *Significant at 0.05 level and NS: Not Significant. 

df: degree of freedom 

 

 

Fig 1: Level of Pedagogical Competency of Science Teachers 
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2. Pedagogical Competency of Male and Female Science Teachers 

Hypothesis 1: There is no significant difference between male and female science 

teachers with regard to their pedagogical competency. The calculated χ2 value is 

found to be 20.7 which is greater than tabulated value at both 0.01 and 0.05 level. So 

Null Hypothesis is rejected at 0.01 and 0.05. 

 Fig 2: 

Percentage of Male and Female Science Teachers with Different Level of 

Pedagogical   Competency 

3. Pedagogical Competency of  Science Teachers with different Age Groups 

Hypothesis 2:. There is no significant difference in pedagogical competency 

of science teachers with respect to their age groups. This hypothesis can be divided 

into three sub hypotheses 

 

Fig 3: Percentage of Science Teachers having different Age Groups with 

Different Level of Pedagogical   Competency 
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greater than tabulated value at 0.05 level but not significant at 0.01 level. Thus Null 

Hypothesis is rejected at 0.05 level 

Hypothesis 2.2: There is no significant difference in Pedagogical Competency of 

group of Science teachers having age between 35 to 45 and that of having above 

45: It is found from the data that the The calculated χ2 value is found to be 15.09 

which is greater than tabulated value at 0.05 and 0.01 level. Thus Null Hypothesis is 

rejected at 0.05 and 0.01level 

Hypothesis 2.3: There is no significant difference in Pedagogical Competency of 

group of Science teachers having age below 35  and that of having above 45: It is 

found from the data that the calculated χ2 value is found to be 13.78 which is greater 

than tabulated value at 0.05 and 0.01 level. Thus Null Hypothesis is rejected at 0.05 

and 0.01 level 

4. Pedagogical Competency of Science Teachers with different Qualifications 

Hypothesis 3: There is no significant difference in pedagogical competency of 

science teachers with respect to their qualifications. From the data it is found that 

calculated χ2 value is found to be 26.17 which is greater than tabulated value at 0.05 

and 0.01 level. Thus Null Hypothesis is rejected at 0.05 and 0.01level 

 

 

Fig 4:  Percentage of Science Teachers having different Qualification with 

Different Level of Pedagogical   Competency 

5. Pedagogical Competency of Science Teachers with different Teaching 

Experience 
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Hypothesis 4.2: There is no significant difference in Pedagogical Competency of 

group of Science teachers having teaching experience of having between  10 to 20 

years and above 20 years: : It is found from the data that the  calculated χ2 value is 

found to be 18.36 which is greater than tabulated value at 0.05 and 0.01 level. Thus 

Null Hypothesis is rejected at both 0.05 and 0.01level 

Hypothesis 4.3: There is no significant difference in Pedagogical Competency of 

group of Science teachers having teaching experience of having below 10 years 

and above 20 years: : It is found from the data that the  calculated χ2 value is found 

to  be 1.66 which is less than tabulated value at 0.05 and 0.01 level. Thus Null 

Hypothesis is accepted at both 0.05 and 0.01level. 

 

Fig 5:   Percentage of Science Teachers having different Years of 

Teaching Experience with Different Level of Pedagogical   Competency 

Findings 

Findings of the study objective wise are as follows: 

1.It is found that maximum percentage of  science teachers have low pedagogical 

Competency(42%), average p percentages (38.5 %) teachers have average PC and 

minimum percentage  (19.5%) of  teachers have high PC level. 

2. (i) There exists significant difference in Pedagogical Competency (PC) of science 

teachers with respect to their sex.  

(ii)Maximum percentage of male science teachers has high PC than female teachers 

3. (i) There exists significant difference in PC of science teachers with respect to their 
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(ii) Teaching having age between 35 to 45 have maximum percentage of low PC 

where as teachers having less than 35 years have maximum percentage of high PC in 

science. 

0

5

10

15

20

25

30

35

40

45

50

Below 10
Year

Between 10
to 20 Year

Above 20
Year

High PC

Average PC

Low PC



International Educational E-Journal, {Quarterly}, ISSN 2277-2456, Volume-I, Issue-IV, July-Aug-Sept 2012 
 

 
 

w w w . o i i r j . o r g                      I S S N 2 2 7 7 - 2 4 5 6  

 

 
 

Page 43 

4. (i) There exists significant difference in PC of science teachers with respect to their 

qualification. 

(ii) Teachers having qualification M.Sc., M.Ed. have higher PC than those having 

qualification B.Sc., B.Ed. 

5. (i)There exists significant difference in PC of science teachers with respect to their 

teaching experience. 

(ii) Teachers having more than 20 years of science teaching experience have 

maximum percentage of low level of PC where as teachers having teaching 

experience between 10 to 20 years have maximum percentage of high PC. 

Conclusion 

The findings of present study can be used to identify the Pedagogical Competency of 

secondary school science teachers in relation to their sex, age, qualification and 

experience to set guidelines for professional development. The educational 

administrators can organize some in-service programs to boost science subject 

specific pedagogical competency among secondary school teachers. The educational 

authority can consider Pedagogical competency as criteria for requirement of 

secondary school science teachers. Pedagogical Competency on the part of the science 

teacher is really needed to make students understand about the content. As it is found 

that maximum percentage of science teachers have low pedagogical competency in 

science, it denotes a threat to maintaining the standard of the science education in 

current days. Therefore it is a serious challenge for the whole education system to 

take some effective steps to eradicate this drastic problematic situation in science 

education by providing appropriate pre service and in-service training programs to 

science teachers that could strengthen their pedagogical competency. 
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