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INTRODUCTION 
cience education is an indispensable tool for national 

development because of the important position it 

occupies in the development and growth of all nation. It 

is observed that the economic and political strength of a nation 

is always assessed in terms of her achievement in science and 

technology (Akinmade, 2012). 
  In Nigeria, curriculum changes were stimulated by individuals, 

professional bodies and institutions who called for changes in 

Nigeria educational system to reflect peculiar circumstances 

and what the nation required of an individual that is useful to 

his community. Such institutions and professional bodies 

according to Danladi (2003) include the Science Teachers 

Association of Nigeria (STAN) who developed the Nigeria 

Integrated Science Project. The Comparative Education Study 

and Adaptation Centre (CESAC) now NERDC who developed 

the Nigeria Secondary School Science Project (NSSP), and the 

Primary Education Improvement Program of the then Northern 

Nigeria in collaboration with Ahmadu Bello University, Zaria. 

Emphasis in these curriculum materials was placed on learning 

science through the process of science. This could be achieved 

through hands-on activity based teaching method which 

emphasizes the acquisition of science skills at the expense of 
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science concept.  Teachers cannot teach science effectively without employing the 

process of science, neither can students learn science effectively without employing 

process of science. (Akaonu,2006). 

Science is probably more difficult to define than we often imagine. Science is both content and 

methodology. While some see science as an objective investigation of empirical phenomena, 

others see it as a body of knowledge. But broadly speaking, science is a distinct methodology 

(Frankfort-Nachmias and Nachmias, 1996).   Science according to Ogunleye (2016) is a field of 

study that is concerned with producing a scientifically literate society, an organized body of 

knowledge and a search for meaning or explanation of events in nature. The acquisition of 

science process skills is a demand of the basic science core-curriculum hence, the need for all 

primary science pupils to acquire the skills to ensure the implementation of the curriculum 

(Chukwuemeka and Nwosu 2008). This is to prepare them for future activities and contribution 

to national development. Science process teaching approach will as well make the pupils to 

acquire the scientific skills.  According to Uyoata (2006) early exposure of primary school pupils 

to science would lay a solid foundation for scientific literacy and learning of science at the 

higher level of education. It is in line with these goals that Cirfat and Zumyi (2007) stressed that 

improving science education has to start at the grassroots. Thus, the philosophy ‘catch them 

young’ for science. The success or failure in primary science would more or less determine the 

success or failure of science education of a nation (Leghara and Okafor 2006). Stanley (2007) 

observed that the purpose of science teaching is to make pupils learn or understand what they 

are taught. In this direction, Nwoji (2007), pointed out that for the Nigerian child to understand 

performance in basic science and technology when exposed to science process teaching 

approach in Kaduna North Local Government Area. The instrument used was Basic 

Science and Technology Achievement Test (BSTAT) which was validated and with 

reliability coefficient of r = 0.75. The hypotheses stated were tested using t-test statistics 

at P≤ 0.05 level of significance. Major findings of the study revealed that there is 

significant difference in the academic performance among primary school pupils exposed 

to science process teaching approach and those exposed to conventional teaching 

method in favour of experimental group. It was recommended that effort should be 

made by all stakeholders to discourage gender stereotyping. In view of this therefore, 

the home, the school and the society at large should encourage females to participate 

fully in skill-based activities within and outside school, and also enabling environment 

should be provided based on culture and belief of the society as with as capacity 

development of the teachers for effective delivery of the method.   
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science concepts, the science curriculum must be part of the culture of the child. Therefore, 

the knowledge a child acquires in the process of “doing” is a product of the “activities” 

”context” and culture in which it is developed and used. Nwoji (2007) further stated that 

science is acknowledged as an important part of every child’s education, yet in many countries, 

including Nigeria, there is much evidence to suggest that primary science education is still in a 

parlous state, due to the way it is being taught. Therefore in this study, the effect of science 

process approach teaching method on primary school pupils’ academic achievement in basic 

science and technology was investigated.   

 

Objectives of the Study 

The objectives of the study are to: 

1. Determine the effectiveness of science process teaching approach on pupil’s academic 

performance in basic science and technology in Kaduna North Local Government Area.  

2. Investigate the effect of science process skills approach on male and female pupils’ 

academic performance in basic science and technology science when exposed to 

science process teaching approach in Kaduna North Local Government Area.   

 

Research Questions 

The study attempts to answer the following questions: 

1. What is the effect of science process teaching approach on the pupils’ academic 

performance and those exposed to the conventional teaching method in basic science and 

technology?  

2. What is the effect of exposing male and female pupils’ to science process teaching 

approach on academic achievement in basic science and technology science?  

 

Null Hypotheses 

Based on the research questions stated, the following hypotheses were formulated.    

Ho1: There is no significant difference in the academic performance of primary school pupils 

exposed to the science process teaching approach and those exposed to conventional 

teaching method.    

Ho2:  There is no significant difference in the academic performance between male and female 

pupils when exposed to science process teaching approach in basic science and technology.  

 

Material and Methodology 

In this study, quasi-experimental-control group design involving pre and post-test was 

employed. The research design involved two intact classes as suggested by Akuezuilo (1993). 

There are two groups involved in the study, in which one group was assigned as experimental 

and they were taught using science process teaching approach method of instruction. The 

second group was the control group and exposed to the conventional method of instruction. 
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A pre-test was administered to the groups before the treatment, for determining the 

homogeneity of the ability level of the two groups. After the treatment, both the experimental 

and the control groups were administered with a post-test that is Basic Science and Technology 

AchievementTest (BSTAT).   

 

The illustration of the design is presented in figure 1.  

                     C             O1              X0             O2 

                     E             O1             X1              O2 

 

Figure1:Research Design Illustrations.  

Where:  

C = Control group.   

E = Experimental group.  

O1 = Pre-test (Academic achievement, science process approach) O2 = Posttest (Academic 

achievement, science process approach).  

X0 = Conventional method of instruction.  

X1 = Science process teaching approach method (Treatment).  

The population of the study comprises all the primary schools in Kaduna North Local 

Government, Kaduna state. The study population is six nine thousand four hundred and eighty 

(69,480) pupils.  

 

TABLE 1: LIST OF KADUNA NORTH LOCAL GOVERNMENT PUBLIC PRIMARY SCHOOL  

S/NO NAME OF SCHOOLS 

1 ACS CANT “A” PRIMARY SCHOOL 

2 ACS CANT “B” PRIMARY SCHOOL 

3 ACS DALLET BARRACKS PRIMARY SCHOOL 

4 ACS N/C  “C” PRIMARY SCHOOL 

5 ACS N/C  “D” PRIMARY SCHOOL 

6 ACS NAF PRIMARY SCHOOL 

7 DEMONSTRATION KAWO PRIMARY SCHOOL 

8 LGEA H/BANKI PRIMARY SCHOOL 

9 LGEA ABAKPA PRIMARY SCHOOL 

10 LGEA ABS PRIMARY SCHOOL 

11 LGEA ALI DOGO PRIMARY SCHOOL 

12 LGEA BADARAWA I PRIMARY SCHOOL 

13 LGEA BADARAWA II PRIMARY SCHOOL 

14 LGEA CONSTITUTION ROADPRIMARY SCHOOL 

15 LGEA GIRLS PRIMARY SCHOOL 
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16 LGEA GWARI ROAD PRIMARY SCHOOL 

17 LGEA I/TAIWO ROAD PRIMARY SCHOOL 

18 LGEA JAFARU ESTATE PRIMARY SCHOOL 

19 LGEA KABALA COSTAIN  PRIMARY SCHOOL 

20 LGEA KASTINA ROAD PRIMARY SCHOOL 

21 LGEA KAWO PRIMARY SCHOOL 

22 LGEA KIGO PRIMARY SCHOOL 

23 LGEA LAGOS STREET PRIMARY SCHOOL 

24 LGEA MAGAJIN GARI PRIMARY SCHOOL 

25 LGEA MAIDUGURI ROAD PRIMARY SCHOOL 

26 LGEA MALALI PRIMARY SCHOOL 

27 LGEA MURI ROAD PRIMARY SCHOOL 

28 LGEA R/GUZA PRIMARY SCHOOL 

29 LGEA SABON GARI PRIMARY SCHOOL 

30 LGEA SULTAN BELLO PRIMARY SCHOOL 

31 LGEA UNGWAR DOSA PRIMARY SCHOOL 

32 LGEA UNGWAR GWARI PRIMARY SCHOOL 

33 LGEA UNGWAR KUDU PRIMARY SCHOOL 

34 LGEA UNGWAR RIMI PRIMARY SCHOOL 

35 LGEA UNGWAR SARKI PRIMARY SCHOOL 

36 LGEA UNGWAR KANAWA PRIMARY SCHOOL 

37 LGEA YUSUF DANTSOHO PRIMARY SCHOOL 

38 MODEL UNGWAR RIMI PRIMARY SCHOOL 

39 NOMADIC PRIMARY SCHOOL 

40 RESEARCH KAWO PRIMARY SCHOOL 

(Field Survey, 2019) 

 

In sampling of the three schools out of the all public primary schools in Kaduna North Local 

Government Area, Kaduna state, stratified random sampling technique was employed. The 

sampled schools are; LGEA Unguwan Kudu Primary School, LGEA UnguwanRimi Primary School 

and LGEA Yusuf Dantsoho Primary School.  

The topic selected is in the New 9- Year Basic Education curriculum, Basic Science and 

Technology for Primaries 3-6, theme 2:. The text book used is Longman Primary Science, pupils’ 

book 6, by Asun P., Bajah S.T., Ndu F.O.C., Oguntonade C.B., Youdeowei A. (1999). The topics 

have a number of Science process skills relevant to the purpose of this study. These topics will 

be taught using science process teaching approach and conventional methods of instruction.   
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For the purpose of this study, instrument i.e. Basic Science and Technology Achievement Test 

(BSTAT) was pilot tested using class three pupils of LGEA U/Gwari Primary School, Kaduna 

state.     

To determine the reliability of the instrument, a test-retest method was employed. The first 

test was given to the pupils of different school which are not part of this study. After two weeks 

interval, the second test was administered, in line with Tuckman (2015) recommendation of the 

use of two weeks interval for the test retest procedure. Pearson Product-Moment Correlation 

Coefficient was used to analyze the reliability of the instrument (r), which was obtained as 

r=0.75. 

 A pre-test was administered; the classes selected in the four schools were presented with the 

test instrument. After marking, the result was analyzed using ANOVA and Post hoc Scheffe’s 

test at P ≤ 0.05.The analysis indicated that the result of LGEA Unguwan Kudu Primary School 

and LGEA Unguwan Rimi Primary School shows the least F-ratio of 0.3 in BSTAT. The selection 

of these schools is in line with NOUN (2004), where it is mentioned that “as the differences 

between the mean squares increases, the F-ratio increases, hence the classes in the two 

schools above show no significant difference in ability level and are selected as control and 

experimental groups respectively.  In the treatment administration, the researcher did all the 

teachings of both the experimental and control groups. The teaching was done in six weeks 

that is eighteen (18) periods was used in teaching both the experimental and control groups 

using science process approach and lecture method respectively. There are three periods 

allocated to primary science per week and each period is of thirty five minutes because of the 

age level of the pupils which is average of eleven years. After six weeks of teaching the 

experimental and the control group by the researcher, before administering the tests, the 

researcher presented the test item i.e. BSTSAT  to the teachers, who were teaching them basic 

science and technology for scrutiny of the test item. The teachers after scrutiny certified that 

the item was suitable. The researcher engaged research assistants who have being orientated 

to help and administer the test, same day, same time in the two different schools under study. 

After the post-test administration, the scripts were marked BSTAT over fifteen marks 

according to the marking scheme.Data were analysed, the mean scores and standard deviation 

were obtained to determine their performances. Hypotheses were tested; the significance 

difference in academic performance of the pupils in the test was determinined using t-test. The 

level of significance was P≤ 0.05 for retaining or rejecting the null hypotheses.   

 

Testing of Hypotheses 

The two stated null hypotheses formulated are tested as shown below:  

H01:  There is no significant difference in the academic performance of primary school 

pupils exposed to Science Process teaching approach and those taught with 

conventional teaching method in Basic Science and Technology. 
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Paired t-test was used to test null hypothesis one (1). The hypothesis was to determine 

the significant difference in the academic performance of primary school pupils exposed 

to Science Process teaching approach and those taught with conventional teaching 

method in Basic Science and Technology. Number of students in the experimental and 

control groups was 20 each with degree of freedom 38. The results of the finding are 

presented in table 2. 

 

Table 2: T-test Analysis of difference in the academic performance of Primary school 

pupils taught with Science Process teaching approach and those taught with 

conventional teaching method. 

Groups  N Mean SD DF t-cal. Decision  

Experimental group  

 

20 31.8 5.34  

38 

 

2.533 

 

Significant. 

Control group 20 20.2 4.49    

     p= 2.021 at 0.05  

 

From table 2 , it was observed that the mean scores of experimental group was 31.8 with 

the standard deviation of 5.34 while mean scores of control group was 20.2 with the 

standard deviation of 4.49 and the degree of freedom stood at 38. It was revealed that t-

value (2.021) at 0.05 level of significance is lesser than the t-calculated (2.533). The 

difference observed was therefore significant. Thus, the null hypothesis, which stated 

that there is no significant difference in the academic performance of primary school 

pupils exposed to Science Process teaching approach and those taught with conventional 

teaching method in Basic Science and Technology, was rejected. This finding shows that 

pupils taught Basic Science and Technology using Science Process teaching approach 

perform better and attain higher academic performance than pupils taught the same 

subject using conventional teaching method in primary schools.  

 

H02:  There is no significant difference in the academic performance of male and 

female pupils when exposed to Science Process teaching approach in Basic 

Science and Technology. 

 

Paired t-test was used to test null hypothesis two (2). The hypothesis was to determine 

the significant difference in the academic performance of male and female pupils when 

exposed to Science Process teaching approach in Basic Science and Technology. Number 

of students in the experimental and control groups was 20 each with degree of 38. The 

results of the finding are presented in table 3:   
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Table 3: T-test Analysis of difference in the academic performance of male and female  

pupils taught with Science Process teaching approach. 

Groups  N Mean SD DF t-cal. Decision  

Male 

 

20 22.9 4.79  

38 

 

2.421 

 

Significant. 

Female 20 18.7 4.32    

     p= 2.021 at 0.05  

 

From table 3, it was observed that the mean scores of male pupils was 22.9 with the 

standard deviation of 4.79 while mean scores of female pupils was 18.7 with the standard 

deviation of 4.32 and the degree of freedom stood at 38. It was revealed that t-value 

(2.021) at 0.05 level of significance is lesser than the t-calculated (2.421). The difference 

observed was therefore significant. Therefore the null hypothesis, which stated that there 

is no significant difference in the academic performance of male and female pupils when 

exposed to Science Process teaching approach in Basic Science and Technology, is 

rejected. This finding shows that male pupils perform better and score higher mean than 

the female pupils when taught Basic Science and Technology using Science Process 

teaching method in primary schools.  

 

Discussion of Findings 

The study was conducted to determine the effects of Science Process teaching method 

approach on primary school pupils’ academic performance in Basic Science and 

Technology. In order to realize this, four objectives and four null hypotheses were stated 

and tested at 0.05 level of significance. It was deduced from the research work that there 

is significant difference in the academic performance of pupils taught Basic Science and 

Technology using Science Process teaching approach and those exposed to Conventional 

teaching method. This finding is in line with the submission of Ifegbo (2012), which argues 

that science process teaching method will increase the academic performance of primary 

science pupils by improving their critical and creative thinking, hence better 

communication of scientific and technology literacy as compared to conventional 

teaching methods. Chebii et al., 2012 posit that students who used science process skills 

(experimenting, observation and inferences) achieved significant higher mean scores 

than those students who used the conventional teaching methods. 

The study also revealed that male pupils perform better and have higher academic 

performance in Basic Science and Technology than the female pupils when taught using 

Science Process teaching method in primary schools. This is contrary to the findings of 

Eze et al., 2021 which reveals there was no significant difference in the mean achievement 

and retention scores of male and female student taught basic electricity. Hence gender 

variation in students performance requires further research and evaluation.  
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Conclusion 

Pupils are exposed to science process approach performed better academically than those 

exposed to conventional method of teaching in basic science and technology.  Male pupils 

exposed to science process teaching approach performed better than female pupil exposed to 

the same treatment. Hence science process approach of teaching is not gender friendly in 

academic performance.  

 

Recommendations 

Based on the findings of this study, the following recommendations were made:    

1. That effort should be made by all stakeholders to discourage gender stereotyping. In 

view of this therefore, the home, the school and the society at large should encourage 

females to participate fully in skill-based activities within and outside school.   

2. Also enabling environment should be provided based on culture and believe of the 

society. No matter how effective certain method of teaching is, it may not yield the 

required result if the teachers are not properly and adequately equipped with the 

technical-know-how regarding the use of the method.  

3. Government concerned with the responsibilities of managing the affairs of primary 

schools  

should design special training programs for basic science and technology teachers so 

as to keep them abreast with the current development in methodology of teaching and 

new innovation such as SAPA that are being invented by educational researchers.  

 

References 
Akalonu, G.C. (2006). Using an Instructional Approach to Break the Gender Barrier in Science, Technology and 

Mathematics Education. Science Teachers’ Association of Nigeria Gender and Science Technology and 
Mathematics Series 1 pp 38-45.  

Akinmade C.T.O. (2012) Development Basic and Integrated Science Process Skills in Elementary and Secondary 
School Students. In Akpan E.O. (Ed) Towards   Creative Science Teaching and Learning in West African 
Secondary Schools(54-64), Cape Coast Catholic Mission Press.   

Akuezuilo, E.O. (1993). Research Methodology and Statistics. Nuel Cent (Nig) Publishing Company.  
Asun, P., Bajah, S.T., Ndu, T.O., Oguntonade, C.B. and Youndewei, A. (1999). Basic Science and Technology book 6, 

Lagos: Longman Nigeria Plc. 
Chebii, R; Wachanga, S. and Kiboss, J. (2012). Effect of Science Process Skills Mastery Learning Approach on 

Students’ Acquisition of elected Chemistry Practical Skills in Schools. Creative Education, 3(8):1291-1296. 
Cirfat, A.B. and Zumyi, C. (2007). Evaluating STM Instruction in Primary School: Implication for the Teacher. 

Proceedings of the 50thAnniversary Conference of Science Teachers’ Association of Nigeria 241-242. 
Danladi, S. (2003) Effects of Science Process on Students’ Performance in Chemistry. A  Study of SSII in Gumel 

Educational Zone  Jigawa State.  Unpublished M. Sc. (Ed) thesis University of Jos, Jos Plateau State.  
Eze, T.I; Onwusuru, I.M and Ginigeme, O.O.(2021). Gender-relative Effect of Project-Based Learning Method on 

Academic Achievement AND retention of Technical College Students in Basic Electricity. NAU Journal of 
Technology and Vocational Education, 6(1): 85 – 93. 

Frankford-Nachmias, C. and Nachmias, D. (1996). Research Methods in Social Sciences (5th edition). London: Hodder 
Education.  

Ifegbo, P. C. (2012). Strategies for developing learning skills in primary in Nigeria schools. Journal of Educational and 
Social Research. 2(8): 71-78. 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
MAY, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJERLS 

EDUCATIONAL RSEARCH & LIBRARY SCI. VOL.9 

242 
ISSN: 1942-6754 

Leghara, B.N. and Okafor, C.V. (2006). Status of Resources for teaching and learning of Primary Science in Anambra 
State. Proceeding of the 50thAnniversary Conference. Science Teachers’ Association of Nigeria 246.  

National Open University of Nigeria (2004). Foundations of Science Education.  Lagos:  Macmillan Nigeria Publishers 
Limited.  

Nwoji, D.J.R. (2007). Evaluating the Use of Learning Resources for Primary Science Education: Implication for the 
Learners. Proceeding of the 50th Anniversary Conference. Science Teachers’ Association of Nigeria 246.  

Ogunleye A.O. (2016) Level of Acquisition of Process Skills among some Physics Students: An Implication for Science. 
Journal of Science Teachers Association of Nigeria (STAN) 31 (1&2)39-46  

Stanley, M. (2007). Effects of Outdoor and Indoor Laboratory Experience on Secondary School Students’ Academic 
Performance and Retention in   Ecology. Unpublished M.Ed. Thesis, ABU Zaria.        

Tuckman, B.W. (2015). Measurement Educational: Fundamental of Testing.  New-york: Harcourt Brace Jovanovich, 
Inc.  

Uyoata, U.E. (2006). Instructional Strategies and Retention of Science Concepts among Primary School Pupils. 
Journal of Educational Studies, 12(1):190-198. 

 

 

  


