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Abstract 

The study Assessed the Readiness of Vocational Agricultural Science Teachers on Teaching Bioscience 

and Biotechnology in Secondary Schools in Gombe state, Nigeria. The study was guided by four 

research questions and null hypotheses The descriptive survey design was adopted for the study. The 

population of the study was 140 agricultural science teachers in Gombe state and the entire population 

was used for the study. The instrument for data collection was adopted achievement test and 

questionnaire. The instrument was validated by experts and pilot tested. A reliability coefficient of 0.84 

for achievement test and 0.78 for the attitudinal questionnaire were obtained.  The researchers 

personally collected the data assisted by 5 trained research assistants using direct contact method. The 

data collected were coded into Statistical Package of Social Science (SPSS, 23). The package was used 

to run mean scores and standard deviation for answering the research questions while Independent 

Sample t-test was employed in the test of the null hypotheses at 0.05 level of significance. The study 

disclosed that the pedagogical skills, knowledge and attitude for teaching bioscience and biotechnology 

of agricultural science teachers in Gombe state were partial. It was concluded that agricultural science 

teachers have partial attitude, skills and knowledge for teaching topics related to bioscience and 

biotechnology in agricultural science in government secondary schools in Gombe state. This may be 

one of the factors affecting the academic achievement of students in agricultural science. It was 

recommended among others that Gombe state ministry of education should exposed agricultural 

science teachers to training, workshop and seminars that will further equip them with the needed skills 

for effect teaching of bioscience and biotechnology in secondary schools in Gombe State. 
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Introduction  

Agricultural science is the branch of science 

which deals with growing of crops and rearing 

of domestic animals for the benefit of man and 

raw materials for the industries. According to r 

Harris and Fuller (2014), agricultural science 

deals with the production of crops and rearing 

of farm animals for the purpose of providing 

food, raw materials and shelter for human 

consumption. Agricultural science involves the 

processing, preservation, storage, marketing 

and distribution of the agricultural products. 

Fuller, Allaby and Stevens (2010) explained 

that agricultural science is the foundation of all 

sciences as far as sustenance of live is 

concerned. In the National Policy on 

Education, Agriculture is one of the vocational 

subjects offered `at secondary school level 

(Federal Government of Nigeria, 2013). The 

curriculum content of the subject at the 

secondary school level focuses on three (3) 

major areas: - Production (food production), 

Protection (agronomy and forestry), and 

Economics (agricultural economics and farm 

management). The overall objective of the 

revised curriculum is to provide students with 

adequate knowledge and skills that will enable 

them to discover their talents and enrich 

agricultural science education in Nigeria. 

(NERDC, 2012). Specifically, the objective of 

senior secondary agriculture education is to (i) 

stimulate and sustain student’s interest in 

agriculture; (ii) impact functional knowledge 

and practical skills in agriculture to students; 

(iii) prepare students for further studies in area 

of agriculture and (iv) prepare students for 
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profession in agriculture (NERDC, 2012). 

Willcox (2012) argued that the objectives of 

agricultural science are not only to produce 

professional and skilled manpower but, also to 

educate the rural community with the aim of 

ensuring complete transformation of 

agricultural production from the subsistence 

level to mechanized agriculture. The FGN 

(2013) stated that Agricultural science is 

responsible for the following (i) provision of 

food and fibre supply (ii) supply of raw 

materials, (iii) sources of income (iv) 

employment and development of rural areas.  

Bioscience is the forefront of agriculture 

science (Ndem, 2013). The author added that, 

Bioscience is the systematic study of principles 

and concepts applied to the functions and 

problems of living organisms. While 

biotechnology is any techniques which use 

living organisms, parts of living organisms or 

their products for commercial purposes. There 

is widespread agreement that a solid foundation 

as well as performance, in the course will 

enable students to become familiar with related 

subjects. By implication, the understanding and 

achievement in agricultural science is a 

foundation to students learning related subject 

areas. 

Despite the importance of agricultural science 

on career aspiration of students in sciences, 

studies indicated that the general performance 

of secondary school students in agricultural 

science is declining (Phipps, Osborne, Dyer & 

Ball, 2008). The low performance of students 

in agricultural science was also reported in The 

Chief Examiners Report of 2008-2012. 

Similarly, 2016 to 2018 report reveals that there 

was no improvement of candidates when 

compared to previous year according. Study 

conducted by Ige, Busari and Ojo (2016) 

revealed that most secondary school students 

lost marks in agricultural science as a result of 

lack of exposure in major science areas of the 

subject. The authors added that, students need 

to be adequately exposed to bioscience and 

biotechnology to have a good understanding of 

agricultural concepts and be able to guide 

against all the simple mistakes and errors 

committed during external examinations. Ikeoji 

et al., (2007) earlier reported that most 

agricultural science teachers find it difficult to 

integrate more science in their teaching.   The 

authors attributed the low performance of 

students in agricultural science to in ability of 

teachers to implement the bioscience and 

biotechnology curriculum contents.   

Scholars argued that the skills and 

competencies of teachers in science will 

improves the academic achievement of 

students in agricultural sciences (Bashir, 2019). 

The author added that, the effectiveness of 

teachers in sciences has the potentials of 

improving the academic achievement of 

students in Geography. Similarly, the study 

conducted by Samba and Lortim (2014) and 

Nnorom (2015) affirmed that attitude and 

knowledge of teachers in general science have 

the potentials of improving the academic 

attainment of students in biology. Recent study 

by Hussein (2016) revealed the competencies 

and knowledge of science teachers has the 

potentials of improving the students’ academic 

achievement in chemistry. The assertions of 

scholars prompted the researcher to assess the 

agricultural science teachers’ readiness for 

teaching bioscience and biotechnology in 

secondary schools in Gombe state, Nigeria. 

 

Statement of the Problem 

Empirical studies have shown that, despite the 

importance of agricultural science on career 

aspiration of students in sciences, studies 

indicated that the academic achievement of 

students in agricultural science at external 

examinations (West African School Certificate 

and National Examination Council) have been 

consistently low. The WASC Chief Examiner 

Report from 2009 to 2016 attributed the failure 

of agricultural science students to lack of ideas 

on how to approach bioscience. Likewise, 

NECO Chief Examiners Report of 2012, 2013, 

2014, 2015 and 2017 revealed that the major 

problem of agricultural science students was in 

bioscience or biotechnology. The study 

conducted by Ige, et al, (2014) attributed the 

low performance of students in agriculture to 

teachers’ factors. Specifically, the author 

ascribed the low performance of students in 

agricultural science to teachers been 

handicapped in pedagogical and content 

knowledge in basic science.  The authors added 

that, most agricultural science teachers hardly 
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integrate science pedagogical skills in their 

teaching. It therefore means that the skills, 

knowledge and attitude teachers towards 

teaching of bioscience and biotechnology was 

disheartening. Based on the forgoing there is 

need to assess the readiness of agricultural 

science teachers at secondary school level for 

teaching bioscience and biotechnology in 

Gombe State. The assertions of scholars 

prompted the researchers to assess the 

agricultural science teachers’ readiness for 

teaching prompted bioscience and 

biotechnology in Gombe State, specifically to 

determine the: (1) pedagogical readiness of 

agricultural science teachers for the reaching of 

bioscience and biotechnology; (2) content 

knowledge readiness of agricultural science 

teachers for the teaching of bioscience; (3) 

content knowledge readiness of agricultural 

science teachers for the teaching of 

biotechnology; and (4) attitudinal readiness of 

agricultural science teachers for teaching 

bioscience and biotechnology in secondary 

schools in Gombe State, Nigeria. 

 

Research Questions 

In line with the specific objectives, the 

following research questions were raised; 

1. What is the pedagogical readiness of 

agricultural science teachers for the 

reaching of bioscience and biotechnology in 

secondary schools in Gombe State? 

2. What is the content knowledge readiness of 

agricultural science teachers for the teaching 

of bioscience in secondary schools in 

Gombe State, Nigeria? 

3. What is the content knowledge readiness of 

agricultural science teachers for the teaching 

of biotechnology in secondary schools in 

Gombe State, Nigeria? 

4. What is the attitudinal readiness of 

agricultural science teachers for teaching 

bioscience and biotechnology in secondary 

schools in Gombe State, Nigeria? 

 

Research Hypotheses 

The following research hypotheses were 

formulated and tested at 0.05 level of 

significance. 

H01 There is no significant difference between 

the mean responses of male and female 

agricultural science teachers on their 

pedagogical readiness for teaching 

bioscience and biotechnology in secondary 

schools in Gombe State. 

H02 There is no significant difference between 

the mean responses of male and female 

agricultural science teachers on their 

content knowledge readiness for teaching 

bioscience in secondary schools in Gombe 

state.   

H03 There is no significant difference between 

the mean responses of male and female 

agricultural science teachers on their 

content knowledge readiness for teaching 

of biotechnology in secondary schools in 

Gombe state. 

H04 There is no significant difference between 

the mean responses of male and female 

agricultural science teachers on their 

attitudinal readiness for teaching of 

biotechnology and biotechnology in 

secondary schools in Gombe state. 

 

Theoretical Framework 

The study was based on theoretical framework 

of  Lee S. Shulman’s 1986 work which states 

that those who understand, knowledge and 

teaching skills of teachers. Shulman (1986) 

argued that the effective teaching depends on 

the knowledge and skills of teachers. Shulman 

counters this and says that effective teachers 

overlap these two knowledge sets, making a set 

of knowledge about how to effectively teach 

their subject matter.  The framework has a close 

link with theoretical framework of TPACK 

model which was written in 2006 by Punya 

Mishra hich considered the Technological 

Pedagogical Content Knowledge (TPACK) as 

the major skills and knowledge for teaching and 

learning.  In Nigeria, the framework was 

emphasised by Adamu and Mukthar (2018) 

who maintained that effective teaching of 

vocational subjects depends on the three 

cardinal principles. The cardinal principles 

according to the authors are pedagogical skills, 

content knowledge and attitudes of the 

teachers. The theory is as seen in figure I. 

 

 

 

http://itp.wceruw.org/documents/Shulman_1986.pdf
http://itp.wceruw.org/documents/Shulman_1986.pdf
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According to the framework, teacher’s ability 

to impact the desired knowledge, skills, 

knowledge, and understanding to students’ 

dependents on their basic skills, knowledge and 

attitude. By implication, the framework shows 

that the ability of agricultural teachers to 

effectively teach bioscience and biotechnology 

depend the three cardinal principles of 

teaching. Adamu and Mukthar (2018) argued 

that the framework outlines that pedagogy 

deals with the method and strategies teachers 

adopt in how to impart that content to the 

learners. The content knowledge is concern 

with the knowledge of the teachers in the 

subject area while the attitude has to do with the 

behaviours and feeling of the teaching in the 

teaching profession. The impetus for the choice 

of the theory is because agricultural science is 

also vocational subject at secondary school 

level and the theory was used by previous 

researcher (Engida, 2015; Aqib, Mega & 

Pradnyo, 2018; ). 

 

Methodology 
A descriptive survey research design was used 

for the study. Descriptive research asks 

questions about the nature, incidence, or 

distribution of variables; it involves describing 

but not manipulating variables (Adamu & 

Kabir, 2019). Descriptive research design was 

considered appropriate because it enabled the 

researchers determined the knowledge level 

and attitudes of the sampled population; hence, 

the design was considered appropriate for the 

study. 

The population for the study was all the 140 

agricultural science teachers in Gombe State 

secondary schools. The researchers adopted 

Total Population Sample (TPS) where the 

entire population of 140 was used for the study. 

The decision was because the population was 

not large and can easily be handle. This was in 

line with the earlier submission of Auka, Bosire 

and Matern (2013) who suggested that if the 

population is not large, there is no need for 

sampling.  

The instrument for data collection was titled 

Agricultural Teachers Pedagogical, Content 

Knowledge and Attitudinal Readiness 

(ATPCKAR). The first instrument is 4 multiple 

choice achievement test adopted from 

Sanfoundry Global Education and Training 

(2020). The instrument was used to determine 

the Bioscience, Biotechnology and 

Pedagogical skills readiness of the teachers. 

The attitudinal readiness instrument was 

questionnaire adopted from Boone and Hughes 

(2006). The instrument was 10 items 

questionnaire structured in 4-points rating 

structured questionnaire of strongly agree 4-

Pedagogy skills 

Content Knowledge 

Effective Teaching  

Attitude  

https://www.researchgate.net/profile/Temechegn_Engida
https://www.researchgate.net/scientific-contributions/2137522767_M_A_Aqib
https://www.researchgate.net/profile/Mega_Budiarto
https://www.researchgate.net/profile/Pradnyo_Wijayanti
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points, agree 3 points, disagree 2 points, and 

strongly disagree 1 point.  

In order to ensure that the instrument, measures 

correctly the subject matter of this study, the 

questionnaire items were given to three experts 

from Abubakar Tafawa Balewa University 

Bauchi for content and construct validity. The 

experts vetted the instrument and considered it 

appropriate for the study. In order to establish 

the reliability of the instrument, twenty (20) 

copies of questionnaire were distributed to 

agricultural science teachers in Bauchi state 

who were not part of the subjects. Iroegbu 

(2013) suggested that for a sample of up to 100 

and above, 10% subjects are sufficient for a 

pilot study. The data collected from pilot study 

were coded into Statistical Package of Social 

Science (SPSS, 23). The package was used to 

run split-half reliability test for the achievement 

test and Cronbach’s alpha for attitudinal test. 

The instrument gave reliability coefficient of 

0.84 for achievement test and 0.78 for the 

attitudinal test. The instrument was found to be 

valid based on suggestion of Uzosike (2008) 

who opined that the average value of an 

instrument should not be less than 0.60. The 

result of the reliability co-efficient therefore, 

indicated that the instrument was reliable. 

Direct contact was used for the data collection. 

At each school, discussion was held with the 

teachers that participate in the study. Those 

who sought for more explanations on some 

statements were given necessary attention. Five 

trained agricultural science teachers were co-

opted to assist in data collection. Direct 

approach was considered suitable because it 

affords the researchers higher percentage 

returns of filled questionnaire in each of the 

selected schools. Two days were given to the 

respondents to complete the questionnaire. 

Data collected were coded into Statistical 

Package of Social Science. The package was 

used to run descriptive statistics of mean and 

standard deviation to answer the research 

questions The attitudinal scale was measure 

based on the interval scale of 1.00 to 1.49 low; 

1.50 to 2.49 partial; 2.50 to 3.49 high and 3.50 

to 4.00 very high. The pedagogical skills and 

content knowledge were measured based on the 

Sanfoundry Global Education and Training 

(2020) guide as seen in Table 1 

 

Table 1: Research Question Decision rule 

Interval scale Remark  

1.00 - 39 Highly not ready 

40.0 - 49 Not ready 

50.0 - 59 Partial ready 

60 - 69 Ready 

70  and above Highly ready 

The hypotheses were tested using independent 

sample t-test at 0.05 level of significance. In the 

analysis, if calculated value is less than table 

value or (P ≤ α,) the null hypothesis was 

accepted and if the calculated value of any of 

the null hypothesis is greater than the table 

value or the (P ≥   α,) the null hypothesis was 

not retained. 

 

Results  

The results of the research questions are as 

presented in Table 2 to 5.  

Research Question One: What is the 

pedagogical readiness of agricultural science 

teachers for the teaching of bioscience and 

biotechnology in secondary schools in Gombe 

state? 
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Table 2: Descriptive statistics of pedagogical readiness of agricultural science teachers for the  

    teaching of bioscience and biotechnology in secondary schools in Gombe state 

The result in Table 2, indicates that the 

pedagogical readiness of agricultural science 

teachers for the teaching of bioscience in 

secondary schools is (M = 52.81, SD = 4.461). 

This indicates that the pedagogical readiness of 

agricultural science teachers for teaching 

bioscience and biotechnology in secondary 

schools in Gombe state was partial.  

 

Research Question Two: What is the content 

knowledge readiness of agricultural science 

teachers for the teaching of bioscience in 

secondary schools in Gombe state? 

 

Table 3: Descriptive statistics of content knowledge readiness of agricultural science teachers 

for the teaching of bioscience in secondary schools in Gombe state 

The result in Table 3, reveals that the mean 

score of agricultural science teachers on 

content knowledge readiness for the teaching of 

bioscience in secondary schools in Gombe state 

was (M = 51.66, SD = 6.404). The result 

indicates that the content knowledge readiness 

for teaching bioscience among agricultural 

science teachers in Gombe state was partial. 

Gombe state. 

 

Research Question Three: What is the content 

knowledge readiness of agricultural science 

teachers for the teaching of biotechnology in 

secondary schools in Gombe state? 

 

Table 4: Mean scores of content knowledge readiness of agricultural science teachers for the 

teaching of biotechnology in secondary schools in Gombe state 

The result in Table 4, shows that the mean score 

of agricultural science teachers on content 

knowledge readiness for the teaching of 

biotechnology in secondary schools in Gombe 

state was (M = 54.72, SD = 4.985). The result 

indicated that the readiness of agricultural 

science teachers for teaching biotechnology in 

secondary schools in Gombe state was partial.  

 

Research Question Four: What is the 

attitudinal readiness of agricultural science 

teachers for the teaching of bioscience and 

biotechnology in secondary schools in Gombe 

state? 

 

 

 

 

 

 

 

 

 

 

 

 

Variable  N  Mean Std. Dev Remark 

Pedagogical Readiness 132  52.81 8.461 Partial ready 

Variable N  Mean Std. Dev Remark  

Content Knowledge Readiness 132  54.72 4.985 Partial ready  

Variable N  Mean Std. Dev Remark 

Content Knowledge Readiness 132  51.66 6.404 Partial ready  
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Table 5: Descriptive statistics of attitudinal readiness of agricultural science teachers for the 

teaching of bioscience in secondary schools in Gombe state 

S/N Items Statement mean Std. Dev Remark  

1.  I support the teaching of secondary schools students 

about bioscience and biotechnology 

2.60 0.76 Partial ready 

2.  I believe that Local, State, and Federal money should be 

used to enhance the teaching of biotechnology 

2.78 0.89 Partial ready 

3.  I support genetic engineering of feed crops 2.12 0.86 Partial ready 

4.  I support biotechnology for environmental purposes 1.92 0.72 Partial ready 

5.  I support the use of biotechnology for the human 

medicine 

2.61 1.01 Partial ready 

6.  I support genetic engineering for food crops 2.23 0.94 Partial ready 

7.  Bioscience and Biotechnology should be taught by 

Agricultural science teachers 

1.65 0.82 Partial ready 

8.  I support the genetic engineering and cloning of animals 2.23 0.87 Partial ready 

9.  Cloning living organisms is not morally wrong 1.44 0.61 Partial ready 

10.  Genetically modified foods have adverse side-effects on 

the human system 

2.10 0.81 Partial ready 

Grand mean 2.17  Partial ready 

Source: Fieldwork, 2020 

 

The result in Table 5, reveals that the means 

response of agricultural science teachers’ 

attitudinal readiness for the teaching of 

bioscience and biotechnology in secondary 

schools in Gombe state is (M = 2.49, SD = 

.676). This result suggests that agricultural 

science teachers’ attitudinal readiness for 

teaching of bioscience and biotechnology in 

secondary schools in Gombe state was partial.  

 

Hypotheses Testing 

The results of research hypotheses were as 

presented in Tables 6 to 9 

 

Research Hypothesis One: There is no 

significant difference between the mean 

responses of male and female agricultural 

science teachers on their pedagogical readiness 

for teaching of bioscience in secondary schools 

in Gombe state. 

 

Table 6: Independent samples t-test of male and female agricultural science teachers on 

pedagogical readiness for teaching of bioscience in secondary schools in Gombe state 

 

The outcome of the independent-samples t-test 

in table 6 indicates that there is no existence of 

a statistically significant difference between the 

mean responses of male (M = 24.35, SD = 

5.102) and female (M = 25.58, SD = 3.175) 

agricultural science teachers on their 

pedagogical readiness for teaching of 

bioscience in secondary schools in Gombe 

state, t (30) = .752, p = .458. Hypothesis one 

was therefore retained. This finding suggested 

that the male and female agricultural science 

teachers have similar score in their pedagogical 

readiness for teaching of bioscience in 

secondary schools in Gombe state. The 

hypothesis was retained. 

 

Research Hypothesis Two: There is no 

significant difference between the mean 

responses of male and female agricultural 

science teachers on their content knowledge 

Levene's Test for Equality of Variances 

Variable   Groups  N F Sig. T Mean SD Sig. (2-tailed) 

Pedagogical  Male 83 1.243 .274 .752 24.35 5.102 .458 

Readiness Female  49    25.58 3.175  
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readiness for teaching of bioscience in 

secondary schools in Gombe state 

 

Table 7: Independent samples t-test of male and female agricultural science teachers on content 

knowledge readiness for teaching of bioscience in secondary schools in Gombe state 

 

The outcome of the independent-samples t-test 

in table 6 indicates that there was no statistical 

significant difference between the mean 

responses of male (M = 24.15, SD = 3.990) and 

female (M = 25.50, SD = 1.977) agricultural 

science teachers on their content knowledge 

readiness for teaching of bioscience in 

secondary schools in Gombe state, t (30) = 

1.089, p = .285. This finding suggested that the 

male and female agricultural science teachers 

did not differed significantly in their content 

knowledge readiness for teaching of bioscience 

in secondary schools in Gombe state. The 

hypothesis two was retained. 

 

Research Hypothesis Three: There is no 

significant difference between the mean 

responses of male and female agricultural 

science teachers on their content knowledge 

readiness for teaching of biotechnology in 

secondary schools in Gombe state. 

 

Table 8: Independent samples t-test of male and female agricultural science teachers on content 

knowledge readiness for teaching of biotechnology in secondary schools in Gombe state 

 

The statistical evidence of independent-

samples t-test presented in table 8 indicates that 

there is no statistically significant difference in 

the mean responses of male (M = 24.75, SD = 

3.210) and female (M = 27.33, SD = 1.557) 

agricultural science teachers on their content 

knowledge readiness for teaching of 

biotechnology in secondary schools in Gombe 

state, t (30) = 1.598, p = .140. Hypothesis three 

was therefore retained. This finding suggested 

the male and female agricultural science 

teachers did not differ significantly in their 

content knowledge readiness for teaching of 

biotechnology in secondary schools in Gombe 

state.   

 

Research Hypothesis Four: There is no 

significant difference between the mean 

responses of male and female agricultural 

science teachers on their attitudinal readiness 

for teaching of bioscience in secondary schools 

in Gombe state 

 

Table 9: Independent samples t-test of male and female agricultural science teachers on 

attitudinal readiness for teaching of bioscience in secondary schools in Gombe state 

Levene's Test for Equality of Variances 

Variable    Groups  N F Sig. T Mean SD Sig. (2-tailed) 

Attitudinal  Male 83 2.915 .098 .473 3.64 .478 .640 

Readiness Female  49    3.52 .941  

 

 

Levene's Test for Equality of Variances 

Variable    Groups  N F Sig. T Mean SD Sig. (2-tailed) 

Content  Male 83 4.080 .520 1.089 24.15 3.990 .285 

knowledge Female  49    25.50 1.977  

Levene's Test for Equality of Variances 

Variable    Groups  N F Sig. T Mean SD Sig. (2-tailed) 

Content  Male 83 4.027 .280 1.598 24.75 3.210 .140 

knowledge Female  49    27.33 1.557  
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The statistical evidence presented the 

independent-samples t-test in table 9 indicates 

that there is no statistically significant 

difference in the mean responses of male (M = 

3.64, SD = .478) and female (M = 3.52, SD = 

.941) agricultural science teachers on their 

attitudinal readiness for teaching of bioscience 

in secondary schools in Gombe state, t (30) = 

.473, p = .640. Hypothesis 4 is, therefore, 

retained. This finding suggested that the male 

and female agricultural science teachers have 

similar opinion in their attitudinal readiness for 

teaching of bioscience in secondary schools in 

Gombe state. 

 

Discussion of the Findings 

The result of research question one shows that 

the pedagogical readiness of agricultural 

science teachers towards teaching of bioscience 

and biotechnology was partial. The test of the 

null hypothesis one further affirmed that both 

male and female teachers have the same 

readiness towards teaching of bioscience and 

biotechnology. The result of the study 

disagreed with that of Glover (2001) who 

opined that, the recent advances pedagogical 

skills in teaching genetics and other related 

science subjects have opened up a range of 

potential new applications of modern 

biotechnology. The author added that, the 

pedagogical approach enabled teachers to 

manipulate genetic material and transfer genes 

between organisms in order to promote desired 

traits and suppress unwanted ones, propagate 

disease-free planting material in the laboratory, 

and support traditional breeding techniques. 

This role has been acknowledged since its 

commercial introduction in 1996 (Thompson & 

Balschweid, 1999). The author stressed that, 

the for teaching biotechnology has the potential 

to play a large role in more rapidly advancing 

agricultural productivity in developing 

countries while protecting the environment for 

future generations.  

The finding of research question two indicated 

that the content knowledge of teaching 

bioscience among agricultural science teachers 

was partial. The finding agreed with the result 

of the null hypothesis two that there is no 

statistical significant difference between the 

mean responses of male and female agricultural 

science teachers on their content knowledge 

readiness for teaching of bioscience in 

secondary schools in Gombe state. The result 

of the study disagreed with the submission of 

Ozir and Igbokwe (2007) whom reported that 

the agricultural teachers were provided with 

skills and knowledge needed for teaching food 

and fibre production is particularly grim. The 

problem of food insecurity in most developing 

societies has remained intractable using the 

conventional teaching method (Ozor and 

Igbokwe, 2007). The author added that teacher 

should develop positive attitude towards 

teaching of bioscience and biotechnology. 

The result of research question three and test of 

corresponding null hypothesis three furher 

suggested that the content knowledge readiness 

for teaching biotechnology among agricultural 

science teachers in Gombe state was partial. 

The result was contrary to the earlier report of 

Merye and Mclnery (1984), who opined that 

the knowledge of teachers in Bioscience 

provides them with basic foundation for 

teaching of biotechnology. The authors 

contended that the basic knowledge of the 

science, particularly of genetic and 

Microbiology provide them with knowledge of 

teaching of biotechnology. Harlander and 

Gamer (1986) argued that the knowledge of 

microbiology has provide the teachers with 

knowledge of teaching food processing 

industries and post-harvest technology. The 

tools of biotechnology built on the basis of 

understanding derived from science such as 

genetic, microbiology, and biochemistry, 

complement the traditional method of 

agricultural production (Rajasekerans, 1989). 

The author added that agricultural science 

teachers’ knowledge in bioscience and 

biotechnology have the potentials of 

encouraging learning and improving learning 

outcome. 

The finding of research question four which 

was further affirmed by test of research 

hypothesis four shows that agricultural science 

teachers’ attitudinal readiness for teaching of 

bioscience in secondary schools in Gombe state 

was partial. The finding of the study was in 

contrast with that of Penn (2003) who reported 

that agricultural science teachers have positive 

attitude towards teaching of every aspects of 
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agricultural science at secondary schools.  Ozor 

and Igbokwe (2007) reported that that 

agricultural science teachers have positive 

attitude towards teaching of bioscience and 

biotechnology. Similarly, the study conducted 

by Ndem (2013) disclosed that the attitude of 

agricultural science teachers in teaching has the 

potentials of encouraging learning and improve 

student-teacher, student-student interaction 

with resource materials.  

 

Conclusion  

The study disclosed that agricultural science 

teachers’ pedagogical skills, content 

knowledge and attitude for teaching bioscience 

and biotechnology in secondary schools in 

Gombe state was partial. These will have 

negative effect on the teaching of agricultural 

science in secondary schools in Gombe state. 

Consequently, it will go a long way to affect the 

academic achievement of students in the 

subject in both internal and external 

examinations. 

 

Recommendations 

Based on the findings, the study recommended 

that: Agricultural science curriculum planners 

should integrate general science teaching 

method that will enable teachers to develop 

positive attitude towards teaching bioscience 

and biotechnology in the state. 
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