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INTRODUCTION 
ood is one of the basic needs of man.  It is defined as any 

nourishing substance that is eaten or taken into the body to 

sustain life, provide energy and promote growth. Foods are 

organic substances which are consumed for nutritional purposes 

(Rahman, 2007). Foods are of plant or animal origin and contain 

moisture, protein, lipid, carbohydrate, minerals, and other organic 

substances. Ramalingham (2013) opined that human get food from 

both crops and livestock and growing crops is a more efficient way of 

producing food.  Production of food, be it crops or livestock depend 

solely on acquisition of skills.  Berk (2013) agreed with the above 

statement that production of food is wholly dependent upon 

someone having the practical knowledge necessary for plant 

cultivation, harvesting and making available for processors and 

consumers. Foods undergo spoilage due to microbial, chemical, or 

physical actions. Nutritional values, color, texture, and edibility of 

foods are susceptible to spoilage Salatin (2013). Therefore, foods are 

required to be preserved to retain their quality for longer period of 

time. Food preservation is defined as the processes or techniques 

undertaken in order to maintain internal and external factors which  
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may cause food spoilage. On the other hand, in a society that is full of waste, food preservation is 

an important process (Bhat, Alias & Paliyath, 2012). Achufusi (2012) defined food preservation as a 

process of treating and handling food to stop or lower down spoilage, loss of quality, edibility or 

nutritional value and thus allow for longer storage. This simply allows food to undergo a change 

which increases its shelf life.  The world’s population is growing every day but food production 

which is the basic necessity of life is dwindling.  The past and recent administrations had been 

trying to launch several agricultural development programmes like Operation Feed the Nation 

(OFN) and the like, just to boost food production in the country but these have yielded minimal 

results.  The ultimate is to train the youths in our secondary schools to acquire these practical 

knowledge and skills early and practicalise them in future (Brian, 2002).  After all, one of the aims 

of science education as stated in the National Policy on Education (FRN, 2014) stressed that 

students are expected to acquire meaningful and relevant scientific knowledge in the classroom in 

order to apply same to everyday life matters so as to be self-reliant citizens of this great country.   
The principal objective of food preservation is to increase its shelf life retaining original nutritional 

values, color, texture, and flavor (Ratti, 2019). This fact underscores the inclusion of food 

preservation in the curriculum of senior secondary school science programmes and to be included 

in both the WAEC and NECO syllabus and examined by those reputable bodies. The inability of 

senior secondary school students to fully conceptualize the technicalities in food preservation has 

apparently resulted in their lack of interest and performance in both internal and external 

examination. Frightened by the fluctuating poor performance of students in biological science, 

individual science association such as Science Teachers Association of Nigeria (STAN), post 

graduate research in education faculties have worked tirelessly for almost two decades to deal 

decisively on students’ achievement in science by developing innovative teaching Approaches that 

would improve learning of science.  

guided the study and two research null hypotheses were tested at 0.05 level of significance. 

An instrument titled; Food Preservation Achievement Test (FOPAT). Split half reliability was 

used to determine the internal consistency of FOPAT, r = 0.81 was obtained as coefficient. 

Descriptive statistics of mean and standard deviation were used to answer the research 

questions while Analysis of Covariance (ANCOVA) was used to test the hypotheses. The finding 

of this study revealed that; a significant interaction effect between Approaches and gender on 

interest (F(2,163) = 3.771; p = 0.25 <  α = 0.05). No significant interaction effect between 

Approaches and gender on achievement (F(2,163) = 0.028; p = 0.972 > α = 0.05). Based on the 

findings of this study, it was recommended that: Teachers should be encouraged to use 

Traditional and Standard Scientific Approaches in the teaching of Food Preservation. 
 
Keyword: Achievement, Food Preservation, Gender, Interest, Traditional and Standard 

Scientific Approaches 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2023 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL. 12 

33 ISSN: 2623-7861 

Ramalingham (2013) identified poor teaching approaches as one of the reasons for poor 

achievement and interest in food preservation in senior science secondary schools. According to 

Godfray (2010) learning the concepts in food preservation is hard because of lack of facilities, 

incorporation of technology, technical support, and necessary knowledge. According to Aina 

(2013), low achievement in science subjects have been associated with two factors which include 

quality and quantity of teaching facilities and techniques. It will be inappropriate to continue a 

particular method of teaching and learning which has not been helpful in promoting meaningful 

knowledge of food preservation. The use of innovative instructional approaches that will bring 

about meaningful knowledge of food preservation has become imperative. This therefore calls for 

a better teaching method that could help students be actively involved in their lessons in order to 

gain better understanding, experience and scientific knowledge. In recent times, innovative 

teaching Approaches advocated for effective learning and teaching of science include cooperative 

learning, problem solving, inquiry-based learning, constructivist methods and others.  In this 

research, the approaches that will be explored are Traditional and Standard Scientific (TSS). 
The Traditional Approach of Food Preservation; is the use of peculiar and creative of preservation 

of food, such as the familiar sun drying (to reduce water content), and storage in vinegar 

(preservation under acidic condition to avoid attack by microbes), Fermentation, Pickling, 

Canning, Smoking, Salting/Brining, Drying, Food additives etc (Agrahar-Murugkar & Jha, 2010; 

Fama, Gerschenson & Goyanes, 2009). Drying, Salting and Smoking will be explored in this study. 

Standard Scientific Approach of Food Preservation is the use of scientific process in preserving 

food which were developed in research laboratories for commercial applications, such technique 

are as follows: Vacumm Packaging, Pasteurization, Refrigeration and Irradiation etc (Prosapio, 

2017; Fellows, 2017; Ananou, 2017; Canovas, Altunaker & Mejia-Lorio, 2005). Pasteurization, Vacuum 

packaging and Refrigeration will be explored in this study. 

Psychologists believe that students are largely the result of two types of interest: short-term and 

long-term interest. Short-term interest is demonstrated when students hold information long 

enough for immediate use. Long-term interest is required in education for learning purposes. In 

learning, the best way of improving interest is to give attention to what is learned initially and how 

this learning is organized and to relate this to the kind of problem you are faced with. Relating this 

to teaching and learning, it means the act of remembering what has been taught in the classroom. 

Instructional Approaches such as Traditional and Standard Scientific Approaches (TSSA) could be 

found to aid academic achievement and interest of students in food preservation. 

The concept of gender has attracted the attention of many researchers (Ekon, 2013; Anagbogu & 

Ezeliora, 2007). Gender issue has been linked with achievement in academic tasks. Results of study 

in the area of gender disparity regarding academic achievement are not conclusive. Some studies 

show that male students perform better than females in physics, chemistry and biology (Olaofe, 

2005; Adeniyi, 2005), while others revealed that female students are better off than males. Studies 

on the use of Traditional Approach (TA) and Standard Scientific Approach (SSA) has shown that 

female students perform better than males when introduced to individualized TA and SSA while 

other researchers observed that gender has no influence on the performance of students when 

exposed to TA and SSA (Anagbogu & Ezeliora, 2007). The present study is an attempt to determine 

the moderating effect of students’ gender on learning outcome in food preservation, that is, 
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whether gender is an important variable in student’s achievement and interest when exposed to 

Traditional Approaches (TA) and Standard Scientific Approaches (SSA).  

In order to improve students’ achievement and arouse their interest, students have to be taught 

food preservation with hands-on experiences and different learning materials so as to enable them 

acquire the cognitive competence that they need to pass Biology. The present research focused 

on finding the Effects of Gender, Traditional and Standard Scientific Practical Approaches in Food 

Preservation Practical Approaches on Students’ Interest and Achievement in FCT, Abuja. 

 

RESEARCH QUESTIONS 

1. What are the interaction effects of teaching Approaches and gender on interest of 

students taught food preservation? 

2. What are the interaction effects of teaching Approaches and gender on achievement of 

students taught food preservation? 

 

HYPOTHESES 

HO1:  There is no significant interaction effect between teaching approaches and gender on 

interest of students taught food preservation.  

HO2:  There is no significant interaction effect between teaching approaches and gender on 

achievement of students taught food preservation.  

 

METHODOLOGY 

Quasi experimental research was used for this study. The population of this study comprises of 

2,879 SS II Science students from 77 senior secondary schools in FCT, Abuja for 2021/2022 academic 

session. Multi stage random sampling technique was used to draw the sample of 170 (85 males and 

85 females) students for the study. An instrument titled; Food Preservation Achievement Test 

(FOPAT). Split half reliability was used to determine the internal consistency of FOPAT, r = 0.81 was 

obtained as coefficient. Descriptive statistics of mean and standard deviation were used to answer 

the research questions while Analysis of Covariance (ANCOVA) was used to test the hypotheses. 

 

DATA ANALYSIS 

Research Question One 

What are the interaction effects of teaching Approaches and gender on interest of students taught 

food preservation? 

 

Table 1 

Mean Interest Scores and Standard Deviations on the Interaction Effects of Approaches and 

Gender 

Group Gender PreInterest PostInterest 

Traditional Male Mean 50.27 51.94 

N 33 33 

Std. Deviation 6.733 4.879 

Female Mean 52.00 53.28 
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N 25 25 

Std. Deviation 5.888 3.691 

Scientific Male Mean 54.09 58.06 

N 32 32 

Std. Deviation 4.603 9.308 

Female Mean 51.73 53.18 

N 22 22 

Std. Deviation 4.842 6.107 

Conventional Male Mean 50.80 53.67 

N 30 30 

Std. Deviation 4.788 5.128 

Female Mean 49.75 51.71 

N 28 28 

Std. Deviation 5.562 5.234 

 

Table 1 reveals the interaction effect on the mean interest scores of male and female students 

exposed to Traditional and Standard Scientific Approaches and conventional method. The 

interaction of Traditional Approach and gender produced a pre-interest score of 50.27 and a post-

interest score of 51.94 for the male students and a pre-interest score of 52.00 and a post-test score 

of 29.04 for female students, for Standard Scientific Approach and gender produced a pre-interest 

test score of 54.09 and post-interest score of 58.06 for male and a pre-interest score of 51.73 and 

a post-interest score of 53.18 for female students, for conventional method and gender produced 

a pre-interest score of 50.80 and a post-interest score of 53.67 for male students and a pre-interest 

score of 49.75 and a post-interest score of 51.71. The Standard Deviations were at variance 

indicating non sustainability. 

 

Hypothesis One 

HO1: There is no significant interaction effect between teaching Approaches and gender on 

interest of students taught food preservation. 

The data for testing this hypothesis is presented in Table 2. 

 

Table 2 

ANCOVA Result on the Interaction Effect Between Approaches and Gender on Interest 

Source Type III Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

Corrected 

Model 

850.438a 6 141.740 3.824 .001 .123 

Intercept 5943.420 1 5943.420 160.340 .000 .496 

PreInterest 18.439 1 18.439 .497 .482 .003 

Group 334.417 2 167.208 4.511 .012 .052 

Gender 144.540 1 144.540 3.899 .050 .023 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
FEB., 2023 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL. 12 

36 ISSN: 2623-7861 

Group * 

Gender 

279.541 2 139.770 3.771 .025 .044 

Error 6042.009 163 37.068    

Total 497442.000 170     

Corrected 

Total 

6892.447 169     

 

Table 2 reveals that the F(2, 163) = 3.771 was obtained with an exact associate probability value of 0.25 

(F(2,163) = 3.771; P = 0.25 < α = 0.05). Since the associate probability (0.25) is less than 0.05 set as level 

of significance, the null hypothesis was rejected. This implies that there was a significant 

interaction effect between Approaches and gender on interest. 

The plot of the interaction effect between Approaches and gender on interest is presented in 

Figure 1. 

 

 

 
Fig. 1. Interaction effect between Approaches and gender on interest 
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Research Question Two 

What are the interaction effects between Approaches and gender on achievement? 

 

Table 3 

Mean Achievement Scores and Standard Deviations on the Interaction Effects of Approaches and 

Gender  

Group Gender PreTest PostTest 

Traditional Male Mean 21.15 25.82 

N 33 33 

Std. Deviation 2.502 1.424 

Female Mean 22.12 26.32 

N 25 25 

Std. Deviation 3.539 1.376 

Scientific Male Mean 21.19 24.53 

N 32 32 

Std. Deviation 3.402 2.048 

Female Mean 22.05 25.09 

N 22 22 

Std. Deviation 3.302 1.444 

Conventional Male Mean 18.20 24.67 

N 30 30 

Std. Deviation 3.827 2.324 

Female Mean 17.79 24.86 

N 28 28 

Std. Deviation 3.745 1.177 

 

 

Table 3 reveals the interaction effect on the mean achievement scores of male and female students 

exposed to Traditional and Standard Scientific Approaches and conventional method. The 

interaction of Traditional Approach and gender produced a pre-test score of 21.15 and a post-test 

score of 25.82 for the male students and a pre-test score of 22.12 and a post-test score of 26.32 for 

female students, for Standard Scientific Approach and gender produced a pre-test score of 21.19 

and a post-test score of 24.53 for male and a pre-test score of 22.05 and a post-test score of 25.09 

for female students, for conventional method and gender produced a pre-test score of 18.20 and 

a post-test score of 24.67 for male students and a pre-test score of 17.79 and a post-test score of 

24.86. The Standard Deviations were at variance indicating non sustainability. 

 

Hypothesis Two 

HO2: There is no significant interaction effect between teaching Approaches and gender on 

achievement of students taught food preservation. 

The data for testing this hypothesis is presented in Table 4. 
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Table 4 

ANCOVA Result on the Interaction Effect Between Approaches and Gender on Achievement 

Source Type III Sum of 

Squares 

df Mean 

Square 

F Sig. Partial Eta 

Squared 

Corrected 

Model 

128.900a 6 21.483 8.344 .000 .235 

Intercept 2066.536 1 2066.536 802.597 .000 .831 

PreTest 58.537 1 58.537 22.734 .000 .122 

Group 42.957 2 21.478 8.342 .000 .093 

Gender 4.639 1 4.639 1.802 .181 .011 

Group * 

Gender 

.144 2 .072 .028 .972 .000 

Error 419.694 163 2.575    

Total 108455.000 170     

Corrected 

Total 

548.594 169     

 

Table 4 reveals that the F(2, 163) = 0.028 was obtained with an exact associate probability value of 

0.972 (F(2,163) = 0.028; P = 0.972 > α = 0.05). Since the associate probability (0.972) is greater than 

0.05 set as level of significance, the null hypothesis was not rejected. This implies that there was 

no significant interaction effect between Approaches and gender on achievement. 

The findings showed a significant interaction effect between Approaches and gender on interest. 

But no significant interaction effect was found to exist between Approaches and gender on 

achievement. This finding shows a reduction in gender gap due to the teachers’ effort in presenting 

well-designed tasks to the students which in turn challenged the female students to give their best 

thus reducing the gender gap. This finding is in disagreement with the findings of Karandikar and 

Shinde (2020), Ekon and Ihejiamaizu (2018) and Adebisi, Babayeju and Gbadebo (2016) who found 

out that gender has no significant effect on students’ achievement when exposed to hands-on, 

minds-on activity methods (practical) during food preservation. 

 

CONCLUSION 

The interaction effect between Approaches and gender on interest was significantly different. 

These results imply that the teaching approaches employed by Biology teachers in teaching food 

preservation might have been partly responsible for the persistent under-achievement of students 

since teachers use the conventional methods most of the times.  

 

RECOMMENDATIONS 

Based on the findings of this study, it was recommended that: 

1. Teachers should be encouraged to use Traditional and Standard Scientific Approaches in 

the teaching of Food Preservation. 
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