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Abstract 

This study investigated, using pretest-posttest control group quasi- 
experimental research design, the academic achievement of students with pre-
practical knowledge and those students without pre-practical knowledge of 
the biology concept taught in biology theory lesson class using Biology 
Assessment Test (BAT) items. The population of the study was 3,252 Senior 
School Three (SS3) students from twelve Secondary Schools in Delta State 
Capital Territory (DSCT). Six Secondary Schools were randomly assigned to 
each of the experimental and control groups. The sample of the study were 
405 and 408 SS3 students for experimental and Control groups, respectively. 
The experimental group received the treatmentcose4 ppractcal work of the 
biology concept, eOio1cdle!ñteAMto be taught in the biology theory lesson 
class. Data, collected, from biology assessment test (BAT) was analyzed with 
Z-test. It was observed that the experimental group had higher Mean 
Academic Score (MAS) then the control group. The Z-test showed significant 
difference in favour of experimental group that had the treatment. 
Implications of the findings and recommendations were made to improve 
teaching and learning of science in secondary schools. 
 
The inadequacy of science laboratory and equipment and, in some cases, their 

complete absence in Nigerian schools and colleges have negatively affected the 
teaching and learning of science (Igbojinwaekwu, 2004). A1so, Oriaifo (1996) noted 
that many schools and colleges in Nigeria lack laboratories those that have, lack the 
required facilities or apparatus. These lack of well-equipped science laboratories tend to 
deny students the chances/opportunities of offering science in the Senior School 
Certificate Examination. In the same vein, Aghenta (2001) agreed that materials needed 
for quality learning in Nigerian schools are acutely in short supply at all levels; school 
buildings are inadequate, old and dilapidating; classrooms and laboratories are 
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inadequate and ill equipped; chemicals, tools, books, teaching aids, etc are terribly 
inadequate. Aghenta added that, these materials are the ingredients for promoting 
quality education, but unfortunately, they are hardly available to the teachers. This is a 
serious disadvantage to the science students. 
  

According to Shulman and Tamir (1973) in Urevbu (1990), laboratory/practical 
work has played a central role in all the new science curricula; it is the most distinctive 
feature of science instruction. Urevbu (1990) insisted that laboratory/ practice work 
consists of a range of activities, from true experimental investigation to confirmatory 
exercises and skill learning. He concluded that laboratory/practical work is 
indispensible because: 
i.  science is experimental, 
ii.  Laboratory is a place where one learns most readily what questions can be asked 

fruitfully and how they must be put, 
iii.  It is where one learns why science insists on precise measurement, accurate 

observations, conciseness and clarity in communication and 
iv.  It is helpful in bridging the gap between abstract ideas and realities. 
 

Mathew (1972) in Igbojinwaekwu (2011), posited that experimentation is a 
characteristic of science and so, no meaningful scientific learning will take place 
without it. 
 Ahlgren (1969), Mackay (1970), Kphigst (1971) and Pella and Sherman (1969) 
have shown in their various studies that laboratory is an indispensable or unavoidable 
tool that enhances students interest in the learning of science. Mackay (1970) agreed 
that interest lost in physical science lesson by students could be easily regained by the 
presentation of materials that would catch their interest through experimentation in the 
laboratory. Feyerabend (1978) reported that students are more at home and understand 
science when laboratory/practical work is done on previously taught science topics. He 
added that students believe in seeing whatever thing that is mentioned in science class. 
This is supported by All-hajji (1983) who reported in his study that students show more 
positive attitude toward science laboratory work than the theoretical instruction. Also, 
Engelhard (1991) in Igbojinwaekwu (2004) and Barnett (1974) in their researches 
found that students show more positive attitude towards biology laboratory work than 
the classroom lessons. 
  

Feyerabend (1978) reported that science students are thrown into confusion 
when science is taught as abstract subject. Supporting Feyerabend, Okebukola (1984) 
reported that the drift of students from science to social science or arts is due to the dull 
and complete theoretical nature of science lessons in Nigerian schools as a result of 
lack of facilities in the laboratory. He further asserted that the present situation had 
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deprived the intending science students the opportunity of having a first-hand 
experience of what and how science looks like. 
  

Many secondary schools in Nigeria organize the first practical class for their 
students one week to the commencement of the Senior School Certificate Practical 
Examination (Igbojinwaekwu, 2004). What the teachers do is to expose the items in the 
practical instruction paper to students just to enable them pass the examination. The 
students do not perform the practical in the examination hail; what they do is just too 
regurgitate what they were taught in the practical class for the examiners to assess. This 
is not the objective of learning or teaching science. The result of this approach of 
teaching science is a dismal performance of students in core science subjects as 
witnessed in 2011 May/June and November/ December Senior School Certificate 
Examination conducted by West African Examination Council (WAEC) and National 
Examination Council (NECO) of Nigeria. 
 
Statement of the Problem 

Ndu, Asun and Ainna (1991) described science as dynamic, active and ever 
expanding; that science is a process or method of finding out or discovering our world; 
through the effort made in finding out, new knowledge is acquired and man, therefore, 
gain the skill of describing with increasing accuracy the things which happen or exist in 
our environment. Graham (1985) opined that science is a knowledge based on  
observation and testing of facts in an ordered system acting as a base for new 
knowledge and a guide to ways for getting it; such knowledge covering any  special 
field. Conant (1951) in Urevbu (1990) defined science as an interconnected series of 
concepts and conceptual schemes that have developed as a result of experimentation 
and observation and are fruitful for further experimentation and observation. 
  

Despite the importance of experimentation or practical work in science 
teaching and learning as observed in the descriptions and definitions of science, little or 
no emphasis is given on the teaching of practical during science lesson. This must be 
probably why students record dismal performance or mass failure in pure science 
subjects at Senior School Certificate level in Nigeria. This research is, therefore, to 
expose the efficacy of practical work in the understanding of science to science 
teachers, in particular and various levels of government, at large. The statement of 
problem is therefore stated thus: what is the effect of pre-practical experience of 
students on academic performance in Senior School biology theory instruction in Delta 
State Capital Territory (DSCT)? 
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Null Hypothesis 
One null hypothesis was stated and tested to guide this study. 

Ho1: Students exposed to practical work before biology theory instruction on what was 
done in practical class would not achieve differently from their counterparts exposed to 
only biology theory instruction. 
 
Methodology 

This study used pretest-posttest control group quasi-experimental research 
design. This was because the study used intact classes where complete randomization 
was not possible. 
 The population of the study comprised 3,252 Senior School Three (SS3) 
students from twelve Senior Secondary Schools in DSCT. Six Senior Secondary 
Schools were randomly assigned to either experimental or control group. The 
populations of the experimental and control groups were 1,620 and 1,932 SS3 Students, 
respectively. The samples consisted of 405 and 408 SS3 students in experimental and 
control groups, respectively. These samples were obtained through a proportionate 
random sampling technique. 
  

The instrument, Biology Achievement Test (BAT) was used to collect data. 
The instrument was researcher-made. BAT consisted of two sections, captioned A and 
B. Section A demanded for the personal data of the students, while section B comprised 
a set of 30 multiple choice biology test items on the concept of skeletal system of 
dicotyledonous plants that was taught to the students. The test items were carefully 
selected from past WAEC objective question papers. Two biology educators and one 
expert in test development of University of Benin validated the BAT based on 
relevance and coverage of units of work. The instrument was further subjected to 
traditional item analysis, which consisted of determination of item difficulty coefficient 
and discriminating power. The reliability coefficient of the BAT was 0.91. This was 
obtained through test-retest approach using Pearson product moment correlation 
coefficient ( r ). 

 
Before the commencement of 2011/2012 academic session, the researcher 

visited the principals of the six schools in the experimental group and arranged for 
biology practicals on the transverse section of a dicotyledonous stem of water leaf 
plant. The practical section lasted for two weeks. The practical work was based on the 
pre-written lesson notes. In addition, the teachers in the six schools were given one 
week biology practical training before they were certified good enough to teach the 
students the needed practical biology. Further, the twelve biology teachers who had the 
same qualification (B.Sc.(Ed)) and the same number years of experience also 
underwent one week training in biology theory lessons delivery on the concept of 
skeletal system in dicotyledonous plants before they were also certified to be competent 
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enough to teach the students. Uniform lesson notes were prepared by the researcher for 
the teachers based on the concepts of the skeletal system of dicotyledonous plant. The 
teachers were instructed to adhere strictly to the lesson notes prepared by the 
researcher. 
  

The BAT was used to pretest students in both experimental and control groups 
before any treatment was given to the experimental group. The Mean Achievement 
Scores (MAS) and Standard Deviation (SD) of the pre tested students in both the 
experimental and control groups were computed and compared using Z-test in a 2-
tailed test at 0.05 level of significance, in order, to know their academic standing. 
Thereafter, the students in the experimental group were exposed to a two-week 
practical instruction on the concept of the skeletal system of dicotyledonous plant based 
on the researcher pre-written lesson note. After the practical instruction, students in 
both groups were exposed to biology theory lesson class for three weeks based on the 
pre-written lesson notes of the researcher. At the end of the lessons, the researcher 
posttested the students in both groups. The MAS and SD of students’ scores in both 
groups were computed and compared using z-test in a 2-tailed test at 0.05 level of 
significance.   

   
Analysis and Presentation of Results 
The analysis of data and results in this study are summarized in tables 1, 2 and 3. 
 
Table 1: Mean Achievement Scores of Students With and Without  Pre-Practical 
Experience in Biology Thoery Lesson 
 
Group  posttest MAS  Pretested MAS  MAS Gain 

 Experimental      75.0          54.8        20.2 
 Control      62.0          53.4                   8.6 
 

Data in table 1 show that students with pre-practical experience (experimental 
group) achieved better (MAS = 75.0) than those students without the pre-practical 
experience (control group) (MAS= 62.0) in the biology theory instruction. Also, 
students in the experimental group had higher MAS gain of 20.2 than students in the 
control group with MAS gain of 8.6. 
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Table 2: Z-Test of Pretested MAS for Experimental and Control Groups in 
Biology Theory Instruction 
 

Group  N Pretested MAS     SD   df Zcal Zcrit P 
 

Experimental   405          54.8                  9.5     
                     811     1.73      1.96     <0.05 
Control              408       53.4                   9.4 

 
Data in table 2 show Zcal< Zcrit at 0.05 level of significance at 811 df in a 2-

tailed test. This indicates that the difference in pretested MAS between the 
experimental and control groups is not significant. The implication is that the 
experimental and control groups are comparable. 
 
Hypothesis Testing 
    The null hypothesis, Ho1: Students exposed to practical work before biology theory 
instruction on what was done in practical class would not achieve differently from their 
counterparts exposed to only biology theory instruction, was tested as shown in table 3. 
 
Table 3: Z-test Pretested MAS for Experimental and Control Groups in Biology 
Theory Instruction 
  
Group    N Pretested MAS     SD    df  Zcal      Zcrit                  P 

 
Experimental   405          75.0                9.2     
                   811     7.99      1.96     <0.05 
Control              408       62.0                 9.1 

 
The result in table 3 shows that the Zcal (7.99) > Zcrit (1.96) at 0.05 level of 

significance and 811 df in a 2-tailed test. The null hypothesis is, therefore, rejected.  
This implies that there is a significant difference in MAS between the 

experimental and control groups in favour of the experimental group. 
 
Discussion 
 The finding in this study showed that pre-practical experience before biology 
theory instruction enhanced better understanding of biology concepts than mere 
theoretical teaching. This finding agrees with Mathew (1972) in Igbojinwaekwu (2011) 
who reported that experimentation is a 
Characteristic feature of science and so, no meaningful scientific learning will take 
place without it. Still in alignment with the finding of this work are the findings of 
Ahlgren (1969), Mackay (1970), Kphigst (1971) and Pella and Sherman (1969), who in 
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their various studies revealed that laboratory is an indispensable or unavoidable tool 
that enhances students’ interest in the learning of science. The finding in this study 
further supports Mackay (1970) who asserted that interest lost in science theory lesson 
by students could be easily regained through experimentation in the laboratory. In the 
same vein, Feyerabend (1978) opined that students are more at home when they see the 
specimens to be discussed in science class before the actual theory lesson on the 
specimens, and that students understand science better when practical work is done 
before science lesson is carried out in the classroom. He added that science students are 
thrown into confusion when science is taught as abstract. Also in alignment with the 
finding in this study are Al-Hajji (1983), Engelhard (1991) in Igbojinwaekwu (2004), 
Barnett (1974), Urevbu (1990) and Oriaifo (1996). Al-Hajji (1983), Engelhard (1991) 
in Igbojinwaekwu (2004) and Barnett (1974) in their studies observed that students 
show more positive attitude towards science laboratory work than theoretical 
instruction. Urevbu (1990) stated that science practical work is indispensible because it 
is where one learns why science insists on precise measurement, accurate observations, 
conciseness and clarity in observation. In addition, he asserted that science practical is 
helpful in bridging the gap between abstract ideas and realities. Oriaifo (1996) stated 
that lack of well-equipped science laboratories in secondary schools tend to deny 
students the chances of offering and passing science in the Senior School Certificate 
Examination. 
 
Conclusion 

The students with pre-practical knowledge of the biology concept taught in 
biology theory lesson had higher academic achievement in BAT than those students 
without pre-practical knowledge of the biology concept taught in biology theory lesson. 
The implication of the finding is that practical work should be done before science 
theory lessons. 
 
Recommendations 
It is, therefore, recommended that 
1. Adequate practical work should be done in science subjects to arouse the 

interest of students in all science subjects, 
2. Practical work should be taken at least once in a week, 
3. The laboratories should be adequately equipped in order to help the students 

bridge the gap between abstract ideas and realities and 
4. Seminars/workshops should be organized for all categories of science teachers 

to enable them get used to practical work and thereafter, become competent 
science teachers. 
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