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Abstract  

Essentially, teachers are saddled with the responsibility of bringing 
about desirable changes in learners’ behaviours, but the current 
experience leaves much to be desired in the sciences, biology in 
particular. Thus, the study sought to establish the effect of practical 
assisted instruction on biology achievement of senior secondary 
school students. The study adopted a randomized pre-test, post-test 
control group quasi experimental design. A sample of 150 students 
was used for the study. The only instrument for data collection was 
biology achievement test (BAT) with a reliability coefficient of .94. 
Three research hypotheses were tested at .05 level of significance 
using Analysis of Covariance (ANCOVA), and t-test. The results 
indicate that practical assisted instruction was more effective 
(F1,149=88.141,p<.05) in fostering learning than the traditional lecture 
method. However, interaction effect between instructional strategy 
and gender was not significant (F1,149=.657,p>.05). Recommendations 
were appropriately offered.  

 
Key words: Practical assisted instructional strategy, Biology achievement, 
instructional strategy, gender, minds-on, hands-on. 
 
 Science is a great enterprise which nations depend on, in order to advance 
technologically. Science education therefore, is receiving adequate attention because 
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of its significance and relevance to life and society (Chinwe & Chukelu, 2008). 
Science is the study of our environment through which people can develop both the 
mind of inquiry, discipline and logical power of thought. It has been identified as a 
veritable tool of solving socio-economic problem of mass unemployment, hunger, 
poverty, poor health facilities, rural-urban drift, population explosion, environmental 
degradation and a number of other problems besetting a developing country like 
Nigeria (Okoronka, 2004). 
 

Biology is an integral part of science that focuses on living things (plants and 
animals).  Biology as a branch of science and the prerequisite subject for many fields 
of learning, contributes immensely to the technological growth of the nation. This 
includes; medicine, forestry, nursing, agriculture, biotechnology and so on. The study 
of Biology in senior secondary school can equip students with useful concepts, 
principles and theories that will enable them face challenges before and after 
graduation (Nwagbo & Uzomaka, 2008) 
 
  According to Ogundipe (2006), a place where practical activities take place is 
known as the laboratory. That biologist work in the laboratory does not necessarily 
mean that practical can only be done in the laboratory. It only points to the fact that, 
the condition in the laboratory can be organised to make effective practical activities 
take place. Practical activities in Biology provide opportunities for students to learn 
Science by actually doing it. Nzewi (2008) asserted that practical activities can be 
regarded as a strategy that could be adopted to make teaching more real to the students 
as opposed to abstract or theoretical presentation of facts, principles and concepts of 
subject matters. Nzewi maintained that practical activities should engage the students 
in hands-on, mind-on activities, using varieties of instructional materials to drive the 
lesson home. Nwagbo (2008:41) stated that: “the use of practical activities (approach) 
to the teaching of biological concepts should therefore be a rule rather than an option 
to Biology teachers, if we hope to produce students that would be able to acquire 
necessary knowledge, skills and competence needed to meet the scientific and 
technological demands of the nation” 
 
 Studies on the methodology of Biology have shown that students learn more 
from Biology lesson when they are given the opportunity to learn through doing than 
when they are allowed to observe (Nwosu, 1991; Mandor, 2002; & Ibe, 2004). They 
enjoy measuring, manipulating apparati, classifying data, designing experiment, testing 
of hypotheses and making inferences. These mental processes can only be developed 
and acquired if the students are allowed to participate in practical activities. 
The laboratory activity is usually less formal than a conventional classroom, thus the 
practical activity class offers opportunities for productive, cooperative interactions 
among students and with the teacher that have the potential to promote learning. 
Successful teaching and learning of Biology depends partly on correct use of a 
teaching method whose activities target most learning senses. Though teachers with 
high morale, motivation, mastery of knowledge and capacity to facilitate learning are 
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important (Grauwe, 1999 & Zadra, 2000), correct use of an appropriate teaching 
method is critical to successful teaching and learning of Biology. Biology teachers 
rarely make attempt to take their students out of the classroom in addition to poor 
effort to run practical classes. Indeed their sole aim appears to cover the curriculum so 
that their students will achieve the highest grades possible in examinations, even by 
abandoning many of the practical classes if that should prove necessary (Justin, 2008) 
 
 Obiekwe (2008) reported that all is not well with Science instruction in 
Nigerian Secondary Schools, and noted that science teaching lay extreme emphasis on 
content and the use of ‘chalk and talk’ method which does not enhance teaching and 
learning. This negligence and ‘shy- away’ attitude from activity oriented-method of 
teaching has led to abstraction, which makes the students’ less active and more prone 
to rote memorization.  
  

Okoli (2006) indicated that many science teachers prefer the traditional 
expository method of teaching that is, a teaching technique in which one person, the 
teacher, presents a spoken discourse on a particular subject and shy away from 
activity-oriented teaching method which is student centered (Such as; inquiry method, 
discovery method, investigatory laboratory approach). Nwagbo (2006) observed that 
such teacher-centered approach which places the teacher as the sole possessor of 
knowledge and the students as passive recipients of knowledge may not enhance 
achievement or promote positive attitude to Biology. 
The poor achievement of students’ in Science especially in Biology has continued to 
be a major concern to all and particularly those in the main stream of Science 
education (Okebukola, 1984; Ibehagha-Jonathan, 1986; Obemeata, 1995; Ariyo, 
2006). 
 

The usefulness of Science can be seen in how it has been made compulsory in 
both primary and secondary school curricula, it is expected that students would do well 
in it. In contrast, the senior secondary school certificate results in Sciences, Biology in 
particular are no longer encouraging in the country. 
 
 Statistical evidence indicated that the number of students with grades A1 to C6 
was 23.25% in 2001, 38.25% in 2003, 30.83% in 2005, 50.22% in 2006, 33.42% in 
2007 and 26.64% in 2010 (WAEC Chief Examiners’Report  cited in Bamiro, 2011).  
 
  Many scholars (Aramide, 1985; Schimid & Telaro, 1990; Otuka & Eniayeju, 
1992; Wahced & Lucas, 1992; WAEC Chief Examiners’ Report, 2000, 2004 & 2005; 
all cited in Sangodoyin, 2007) had attributed the sources of students’ poor achievement 
in biology to the following: 
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The highly conceptual nature of Biology which makes it difficult to 
understand. Shortage of qualified and pedagogically trained Biology 
teachers, lack of interest in the subject on the part of the students and 
inadequate practical works. Inadequate number of learning facilities 
in schools as against consistent increase in the number of students. 
Poor grammatical expression, poor spelling and technical terms, and 
giving one word answer. Candidates depend on rote memory rather 
than understanding biological concept to reason out solution.   

 
Research on the effects of students’ gender on academic achievement, so far are 
inconclusive. Some findings indicated that gender can influence students’ achievement 
especially in Science-oriented subjects, while other findings showed that gender factor 
had no impact on the students’ performance. Okpala and Onocha (1998), Ige (2001), 
Raimi and Adeoye (2002) reported that male students have higher level of 
achievement in Science, technology and mathematics (STM) than their female 
counterparts. Okebukola (1992) found a mixed result for gender achievement with 
girls performing better than boys in some problems. Akinsola (1995) and Olagunju 
(1998) reported that gender did not have any significant effect on achievement scores. 
  
 The issue of gender and gender stereotyping permeate every aspect of human 
endeavour. Okeke (2007) observed that the consequences of gender stereotyping cut 
across social, economic, political and educational development, especially in the areas 
of Science and technology. 
 
 Several studies have been conducted with diverse strategies and, approaches 
suggested, yet, no remarkable improvement in students” performance was found. 
 
Statement of the Problem 

The performance of students in senior secondary Biology in Nigeria has 
remained consistently poor. In fact, a survey of the performance of candidates in 
Biology in Nigeria over the years reveals a discernible decline. The decline is noticed 
in spite of the various reforms and interventions from the government. 

 
This phenomenon has remained a source of concern to Science educators and 

educational experts. It is possible that these various improved instructional materials 
and strategies have failed to improve the performance of candidates in Biology 
because they are expensive and are therefore not usually implemented. It is also 
possible that even where these materials and methods are used, they still fail to yield 
results because students are not usually told before the lesson what they are expected 
to learn. 

 
Thus, this study sought to determine the effects of practical assisted 

instructional strategy on students’ achievement, in Biology. 
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Research Hypotheses 
The following null hypotheses were tested at .05 level of significance. 
HO1: There is no significant main effect of instructional strategy on achievement in 
Biology.  
HO2: There is no significant interaction effect of gender and instructional strategy on 
students” achievement in Biology. 
HO3: There is no significant difference in the Biology achievement of male and female 
students using the practical assisted instructional strategy. 
 
Methodology 
 The research design for this study is randomized pre-test, post-test control 
group quasi experimental design. The same achievement test was administered to 
participants in the two groups before the treatment, as pre-test. Practical assisted 
instructional strategy was employed for the first group which is the experimental group 
while lecture method was used in the second group which is the control group. At the 
end of the three weeks of treatment, the initial test was re-administered to the two 
groups, as post-test. 
 
 The population for this study comprises all Senior Secondary School One 
(SSS1) Biology students in Ado-Odo Ota Local Government Area of Ogun State, 
Nigeria. A total of one hundred and fifty (N=150) Senior Secondary School one 
(SSS1) students distributed in two groups of treatment and control constituted the 
sample for the study. Two schools were randomly selected and from each, seventy five 
students were selected using systematic random sampling technique in which case 
selection was done at every count of five using the class registers across the three 
departments (science, commercial and arts). 
 
 The instrument used for data collection was Biology Achievement Test (BAT) 
developed by the researcher based on the topics that were taught: Animal Nutrition, 
Plant Nutrition, Plants and Animal Classification, all of which were topics listed in 
SSS1 biology curriculum. A two-way grid involving process objectives in one axis and 
content in the other axis was developed. 150 items were generated covering the 
following topics: plant classification 7%, animal classification 30%, plant nutrition 
30%, classes of food 25%, and food test 8%. Distribution of question items across 
levels of cognition is as follows: knowledge (35%), comprehension (45%), application 
15% and analysis (5%). 
 

The research instrument tagged Biology Achievement Test (BAT) was 
generated from the West African Examination Council (WAEC) biology past 
questions. Despite using standardized questions from this examination body, the 
selected items were given to experienced Biology teachesr to critique. Thereafter, the 
instrument was given to three experts: one in educational evaluation and two in 
biology to review in terms of grammar, structure and adequacy of items. 
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 The final draft of the pool of test items was administered to a parallel sample 
of three-hundred (300) students for which the test was designed.  Test items were 
subjected to item analysis to determine the discrimination level and difficulty index. 
The best items with positive discriminating indices and difficulty indices within the 
range of 40 to 60 were selected, while the poor items were discarded. The final version 
of BAT consists of sixty (60) question items.   
 
 Before going to the field, the final version of BAT was administered to thirty-
five (35) non participating students but of the same cultural background and also 
offering Biology as a subject. This was done to determine the consistency of the items. 
Kuder-Richardson 20 was used to determine the reliability of the instrument. The co-
efficient of reliability was found to be .94, which means the instrument was found to 
be useful and consistent for the purpose for which it was prepared.  
   
 Data collection involved pre-test, treatment and post-test. The procedure lasted 
for a period of three weeks. Three periods of 40 minutes each making a total of 120 
minutes were allocated to the subject per week. The pre-test was administered in the 
first class. The treatment was application of practical teaching method. This involved 
exposing participants to practical or laboratory exercises, use of specimens and 
materials to concretize learning with their environment, the teacher and students 
themselves as complement. The control group was taught using alternative traditional 
lecture method. Lesson plans for both the treatment and control group was the same in 
terms of contents, instructional objectives, length of time for teaching and mode of 
evaluation, except for presentation. 
 
 At the expiration of 3 weeks of nine periods of teaching, the researcher 
administered the post-test which actually was the same test initially administered as 
pre-test but this second time, the items were reshuffled. Both the pre-test and post-test 
for the two groups were scored using dichotomous response format of 1 and 0 for right 
and wrong options respectively. 
 
Results 
Hypotheses Testing 
HO1: There is no significant main effect of instructional strategy on achievement in 
Biology. This hypothesis was tested using ANCOVA statistical tool as shown in table 
2. 
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Table 2: ANCOVA Showing 2-Way Interaction Involving Instructional Strategy 
and Gender 

Source 
Type III Sum of 

Squares df Mean Square F Sig. 
Partial Eta 

Squared 

Corrected Model 8953.696a 4 2238.424 38.497 .000 .515 

Intercept 9750.377 1 9750.377 167.688 .000 .536 

Pretest 69.721 1 69.721 1.199 .275 .008 

Gender 99.278 1 99.278 1.707 .193 .012 

Method 5125.007 1 5125.007 88.141 .000 .378 

gender * method 38.215 1 38.215 .657 .419 .005 

Error 8431.137 145 58.146    

Total 207133.000 150     

Corrected Total 17384.833 149     

 
From Table 2, it can be seen that instructional strategy has significant main effect on 
achievement in Biology. (F1,149=88.141p<.05). It follows therefore that achievement in 
Biology was associated with the instructional strategy used by teacher. Table 3 
confirms this. 
 
Table 3:  Mean and Standard Deviation of Practical Assisted Teaching Strategy 
and Conventional Lecture Method 

Method Mean Standard Deviation 
Practical 42.708a 6.24 
Lecture 28.324a 8.80 

 
The result is in favour of the experimental group (students taught with 

practical instructional strategy) with higher mean (42.71) and lower standard deviation 
(6.24) compared to mean of 28.32 with high standard deviation unit of 8.80 for the 
control group (students taught with lecture method).  
 
Ho2: There is no significant interaction effect of gender and instructional strategy on 
students’ achievement in Biology. The hypothesis was tested using ANCOVA as 
shown in Table 2. 
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Table 2 reveals that the interaction effect on gender and instructional strategy 
was not significant (F1,149= .657, P> .05). This implies that students’ achievement in 
Biology is not affected by student gender and instructional strategy combined together.  
Ho3: There is no significant difference in the biology achievement of male and female 
students using practical instructional strategy. This hypothesis was tested using the t-
test statistical tool as shown in Table 4.  
 
Table 4: t-test Analysis Showing the Difference between the Achievement of Male 
and Female Students Taught Using Practical Instructional Strategy 
Gender N  Mean SD t df Sig 
     
Male 

       
39 

      
45.56 

        
6.668 

 
        
0.491 

 
 
 73 

 
      
0.625 

     
Female 

       
36 

       
42.86 

        
5.733 

 
From Table 4, it can be seen that gender has no significant effect on achievement in 
Biology (t value = .491, p> .05). Hence, there is no statistically significant difference 
between the Biology achievement of male and female students taught with practical 
assisted teaching strategy.  
 
Discussion of Results 

The students in the experimental group had higher mean in the post test score 
compared to their control group counterparts. This shows that instructional strategy 
helped the students to learn the biology topics better. The active involvement of 
students in practical activities had given rise to improved learning as indicated on 
Table 4.  This result was comparable to Ibe (2004), Nwagbo (2008), Nzewi 2008 all of 
whom indicated that active participation of the students gave rise to more effective 
learning. 
 

In the case of gender, the findings of the study revealed that male students had 
a higher mean score than their female counterparts in the Biology Achievement Test, 
although the difference was not significant.  This result agrees with the findings of 
Akinsola (1995) and Olagunju (1998) who found no significant difference in the 
biology achievement of male and female students in science subjects. 
 

The findings also revealed that there was no significant interaction between 
instructional strategy and gender in respect of achievement in Biology. It implies that 
gender combined with instructional strategy do not significantly contribute to variance 
in students achievement in Biology. This result is in agreement with the findings of Ibe 
(2004). 
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Recommendations 
In view of the findings and implications for classroom instruction, the 

following recommendations were put forward:  
1.  Teachers should encourage students to develop interest in practical activities 

by engaging them in practical and providing instructional materials that will 
challenge them to be actively involved during practical lessons. 

2.  Government should provide well equipped laboratories and materials to 
schools.  

3. Ministry of Education and professional organizations like STAN should 
organize workshops, seminars and conferences for Biology teachers 
periodically and regularly in the area of mind- on, hands - on. 

4.  Administrators should enforce implementation of practical classes for the 
sciences on weekly basis. 

5. Sufficient time for practical class should be accommodated on the time table. 
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