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Abstract
This study assessed the performance of students taught Biology using inquiry and
conventional methods in Senior Secondary schools in the Federal Capital Territory, Abuja.
Specifically, it assessed students taught Biology using the two methods and which of the
methods was better. The study was carried out using quasi-experimental research design.
The population of the study was the entire 23,422 SSII students drawn from the 56 senior
secondary schools in the Federal Capital Territory comprising of 12,350 boys and 11,072
girls studying the subject in the 2015/2016 academic session. A sample of 110 SSII students
from two (2) intact classes were purposively drawn for this study. The instrument titled
“Biology Inquiry and Demonstration Performance Test” (BIDPT) was used for data
collection. The instrument consisted of fifty (50) multiple-choice objective questions with four
(4) options. The instrument was validated by three experts from the Ahmadu Bello
University, Zaria. The reliability of the instrument was determined using test/re-test. The
scores of the pilot study were computed by using Pearson Product Moment Correlation
Coefficient (PPMCC) and a reliability coefficient of 0.85 was obtained. The data collected in
the study were analysed using mean and standard deviation while null hypothesis was tested
using independent t-test at 0.05 level of significance. The study concluded that, students tend
to learn concepts in Biology as well as skills and how to solve problems using practical
method and that Inquiry based learning require the student to do more than just report on a
topic. Recommendations were made to include that teachers should use guided inquiry in
teaching Biology more than unguided inquiry since the method has proved effective in
enhancing students’ performance in Biology. Ministry of Education and relevant academic
and professional bodies like Science Teachers Association of Nigeria (STAN) and Teachers
Registration Council of Nigeria (TRCN) should enlighten teachers on the use of inquiry
method of teaching Biology.
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Registration Council of Nigeria
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Biology is the science of life whose name is derived from the Greek words "bios"
(life) and "logos" (study). Bagley (2017), stated that biologists study the structure, function,
growth, origin, evolution and distribution of living organisms. Biology is also one of the
fields in the natural sciences that studies living things. Thus, the concept “Biology” is
concerned with the study of life and it is a branch of science that studies life using inquiry
and discovery methods. North Caroline Standard Course of Study (2004) in (Aniaku, 2012),
stated that since Biology involves inquiry and discovery, inquiryshould be the central theme
in Biology teaching and learning for students to experience the world of life around them and
to actually do Biology as opposed to learning Biology. Aniaku added that inquiry method is a
student learning method that encourages students to create personal knowledge by
questioning and use of investigation process.

According to Sola and Ojo (2007), inquiry teaching method is also a term used in
science teaching that refers to a way of questioning, seeking knowledge or information or
finding out about phenomena; it involves investigating data and arriving at a
conclusion.Inquiry helps students to learn and experience Biology first-hand, by taking on
the role of scientists. Opara (2011), averred that the students use inquiry process to develop
explanations from their observations (evidence) by integrating what they already know with
what they have learned. The author added that the students learn discrete Biology concepts as
well as skills and how to solve problems using practical approaches. In inquiry situation,
students learn not only concept but also self-direction, responsibility and social
communication. It also permits students to assimilate and accommodate information.

The researchers’ interaction with the Biology teachers in secondary schools in
theFederal Capital Territory, Abuja showed that many of them do not think of any teaching
method apart from the lecture method and reviewing past question papers as means of
imparting knowledge to their students.This, to the researchers, does not provide a good way
for student tolearn, most especially as observed by John (2009), who said that Biology is not
a subject that can be mastered by mere memorization of the basic rules. It requires total
involvement of the learners in the learning process, sound theoretical knowledge and
intensive practice in application of basic principles. It is as a result of these problems that the
researchers were prompted to carry out an investigation to assess the effects of Inquiry and
Demonstration methods on students’ performance in Biology.

Inquiry teaching method was chosen for this study due to its scientific nature, which
according to Sola and Ojo(2007)is student-centred and involved all scientific processes. In
Nigeria, the emphasis for student-centred learning and use of inquiry teaching method was
intensified with the introduction of Universal Basic Education (UBE) scheme in 2004 whose
aim was eliciting high cognitive process in student- (Federal Ministry of Education,
2008).Joseph Schwab was one of the key founders of the Inquiry-based Learning Model,
which relies upon the idea that individuals are able to learn by investigating scenarios and
problems, and through social experiences. This agrees with Dewey’s model where the
students are actively involved, and the teacher has a role as facilitator and guide (Barrow,
2006). Chayya (2013), describes two types of inquiry namely: stable (growing body of
knowledge) and fluid (invention of new conceptual structures that revolutionized Science).
Pappas (2014), also agreed with Waddy (2014), on the following four levels or forms of
inquiry commonly used in inquiry-based instruction:
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a. In Confirmation inquiry, learners are given a question, as well as a method, to which
the end result is already known. The goal is to confirm the results. This enables
learners to reinforce already established ideas, and to practice their investigative
skills;

b. In Structured inquiry, learners are given the question and the method of achieving the
result but the goal is to provide an explanation that is already supported by the
evidence gathered during and through the investigative process;

c. In Guided inquiry, learners are only given a question. The main goal is to design the
method of investigation and then test the question itself. This type of inquiry is not
typically as structured as the previously mentioned forms; and

d. In Open inquiry, learners must form their own questions, design investigative
methods, and then carry out the inquiry itself. They must present their results at the
end of the process.

In addition to the aforementioned four main types of inquiry methods, Victorian
Curriculum and Assessment Authority (2017), wrote on a fifth method called Coupled
inquiry, which combines a guided-inquiry investigation with an open-inquiry investigation.In
it, the teacher chooses an initial question to investigate as a guided inquiry and students then
build on the guided inquiry to develop an extension or linked investigation in a more student-
centred open inquiry approach.

Accordingly, Inquirypage (2010), the inquiry process consists of five stages that
include ask (it begins with the desire to discover); investigate (taking the curious impulse and
putting it into action); and create (the learner gathers information and begins to make
connections). Others are discuss (learners share their new ideas with others); and reflect (the
learner steps back, takes inventory, makes observations, and possibly makes new decisions).

The merits of inquiry method according to Aniaku (2012) include its effectivenessin
teaching Biology because it has much academic gains; increases students’ understanding of
science concepts, principles and facts; enhances students’ achievement and interest;
encourages active participation of students in the teaching and learning process; and enable
students to construct meaningful biological knowledge. However, some of its disadvantages
as pointed out by Waters (2012),aredifficult to manage in courses with large student
enrolment; requires significant amount of time that students must be in the laboratory; and
students can become easily frustrated.

Academic performance is referred to as the outcome of a teaching and learning
process or the extent to which a student, teacher or institution has achieved the set
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educational goals (Campbell 2006 in Aniaku 2012). Similarly, the author described
Academic Achievement as the scholastic standing of a student at a given moment, which
states individual’s intellectual abilities that can be measured by grades obtained from
examinations or continuous assessments (tests or quiz). In the course of the study, it was
observed that the science teachers used lecture/traditional method in teaching to enable them
cover the syllabus within the stipulated time, and this did not give room for proper
understanding of the subject. The Chief WAEC Examiner Report (West African Examination
Council, 2014), noted that the rush over the topics to cover could be responsible for the poor
performance in Biology. Identification of this problem is a first step in trying to look for a
way toremedy poor performance in Biology. Bryan (2007), posited that theit has been shown
that if the right approach or method is used in teaching Biology, then problem of poor
performance can be minimized.

However, the rate of failure of students in science subjects,particularlyBiology in the
secondary schools, has assumed a serious dimension.This is evident in the West African
Senior SchoolCertificate Examination results from 2011 to 2015 for the Federal Capital
Territory, Abuja public schools, which were 9.2%, 21.4%, 32.2%,17.7% and 30.2%
respectively. Similarly, NECO/SSCE results from 2011 to 2015for the Federal Capital
Territory public schools were 5.7%,23.4%, 39.0%, 36.9% and 58.7% respectively. According
to Ajaja (2011), the poor performances were occasionby the very poor state of resources for
teaching and learning Biology, and the unchallenging environment under which the business
of teaching Biology takes place. The state of the Biology laboratories in schools ranged from
their total absence to ill-equipped ones. The situation therefore, calls for a search for
alternative methods that will shunt the use of laboratories yet guaranteeing effective learning
by students.

Thus, this research sought to investigate the performance of students taught Biology
using inquiry method and those taught using conventional method in public secondary
schools in Federal Capital Territory, Abuja.In view of the identified problem, the research
question:“What is the performance of students taught Biology using Inquiry and
conventional methods in public Secondary Schools in Federal Capital Territory, Abuja?”
guided the study. In addition, the hypothesis formulated and tested in this research at 0.05
level of significance was“There is no significant difference in the performance of students
taught Biology using inquiry and those taught using conventional methods in public
Secondary Schools in Federal Capital Territory, Abuja.”
Methodology

This study assessed the performance of students taught Biology using inquiry and
conventional methods in public Secondary Schools in Federal Capital Territory, Abuja.
Specifically, it assessed which among the students taught Biology using the two methods
performed academically better. The study was also carried out using a quasi-experimental
research design. The population of the study was the entire 23,422 SSII students drawn from
the 56 Senior Secondary Schools in the Federal Capital Territory comprising of 12,350 boys
and 11,072 girls studying the subject in the 2015/2016 academic session. A sample size of
one hundred and ten (110) SSII students from two intact classes were purposively selected
for the study. Fifty-seven (57) students made up of twenty-two (22) males and thirty-five
(35) females from intact class formed the experimental group for inquiry method at
Government Secondary School (GSS) Wuse Zone 3. On the other hand, fifty-three (53)
students consisting of twenty-five (25) males and twenty-eight (28) females from intact class
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formed the control group for inquiry method taught at Government Secondary School (GSS)
Hajj Camp, Gwagwalada Area Council, Abuja.
Instrumentation

The instrument used for data collection on the performance of students taught
Biologythrough Inquiry and Demonstration methods waspost-test. The instrument consisted
of fifty (50) multiplechoice objective questions with four (4) options or answers to pick from.
The reliability of the instrument was determined using test/re-test. The scores of the pilot
study were computed using Pearson Product Moment Correlation Coefficient (PPMCC) and
a reliability coefficient of 0.849 was obtained. The data collected from the study were
analyzed using mean and standard deviation while the hypothesis was tested using
independent t-test at 0.05 level of significance.

In administering inquiry method in the treatment package, the steps followed were:

Step 1: the teacher introduced the lesson using confirmation inquiry and asked the students
some prior knowledge questions. The teacher made the students to perform some activities
such as simple breathing exercise.

Step 2: the teacher asked the students to write down their observations and read them out.

Step 3:the teacher asked questions on key concepts in the topic using structured inquiry
method. The teacher also defined the key concepts and encouraged the students think
critically to relate what they already know in their previous lessons (prior knowledge) to the
new concepts.

Step 4: the teacher performed experiments pertaining to the topic using guided inquiry. In
each Biology practical class, the teacher divided the students into six groupsto perform the
experiments.

Step 5: the teacher used guided inquiry and asked the students to perform the experiments on
their own. The students were directed to focus on the processes or steps of the experiments
and not only the outcome. Guided inquiry method facilitated the teaching of specific skills.

Step 6: the students made well labelled diagram of their observations. They wrote down
functions of some of the displayed parts of experiment. The teacher instructed the students to
submit their note/drawing books for marking.

Step 7: the teacher summarized the lesson and then gave the students assignments.

In administering the conventional method in the treatment package, the following steps were
taken:

Step 1: the teacher introduced the topic of the day to the students.

Step 2: the teacher explained the topic to the students and wrote the explanations on the
chalkboard.
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Step 3: the students copied the notes written and the diagrams drawn on the chalkboard.

Step 4: the teacher summarised the lesson and gave the students assignments.
The teaching of the students using the treatment package lasted for ten (10) weeks. A pre-
test, which consisted of fifty (50)Biology multiple-choice objective tests, was given to the
students before any treatment was administered. The Biology tests were designed to measure
the performance of the students in the study. At the end of the treatment to the groups, which
lasted for ten weeks, a post-test was administered to the students. In the post-test, the Biology
objective test was rearranged to avoid possibility of guessing the answers to the questions.
Each question carried 2 marks making a total of 100 marks.

Data Presentation and Analysis

Research Question:What is the performance of students taught Biology using inquiry and
those taught using conventional method in Secondary Schools in the Federal Capital
Territory, Abuja?

To answer the research question, the pre-test and post-test administered on students
were analyzed using mean and standard deviation as summarizedin Table 1:
Table 1: Performance of students taught Biology using Inquiry and Conventional

methods in Secondary Schools in Federal Capital Territory, Abuja
Pre-test Scores Post-test Scores

Method N Mean SD Mean SD

Inquiry 57 33.35 11.47 42.42 11.78
Conventional 53 26.98 7.76 24.79 6.27

Table 1 revealed the performance of students taught Biology using inquiry method
and those taught using conventional method in public Senior Secondary Schools in Federal
Capital Territory, Abuja. Themean scores shows that students taught Biology using inquiry
method had a better performance in their pre- and post-tests. For instance, the mean score of
students in inquiry method increased from 33.35 to 42.42 with corresponding standard
deviation of 11.47 and 11.78, while the mean score of students in conventional method
decreased from 26.98 to 24.79 with standard deviation of 7.76 and 6.27 respectively. These
shows that the students’ mean score difference is 6.37 and 17.62 in pre- and post-tests
respectively. The standard deviation at each level indicates that students’ performance varied
widely from each other.

Null Hypothesis: There is no significant difference in the performance of students taught
Biology using inquiry method and those taught using conventional method in Secondary
Schools in Federal Capital Territory, Abuja.

The post-test administered on students was marked, scored and analyzed using
independent sample t-testas summarizedin Table 2 below:
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Table 2: Summary of Independent sample t-test on the performance of students
taught Biology using inquiry method and those taught using conventional
method in Secondary Schools in Federal Capital Territory, Abuja

Method N Mean SD t-cal df  t-crit P-value Decision

Inquiry 57 42.42 11.78
9.68 108 0.05 1.96 .000 Rejected

Conventional 53 24.79 6.27

Table 2 shows that the students taught Biology using inquiry method had a mean
score of 42.42 with the standard deviation of 11.78, while the students taught Biology using
conventional method hada mean score of 24.79 with standard deviation of 6.27.The t-
calculated of 9.68 is greater than the t-critical of 1.96, while the p-value is .000 (P<0.005).
The null-hypothesis, which states that there is no significant difference in the performance of
students taught Biology using inquiry method and those taught using conventional methods
in Secondary Schools in Federal Capital Territory, Abuja was therefore rejected. Thus, the
result suggests that students taught Biology using inquiry method performed academically far
better compared to those taught using conventional method in Secondary Schools in Federal
Capital Territory, Abuja.

The findings based on the research question showed that the academic performance of
students taught Biology using inquiry method was better than that of those taught using
conventional methodin public Secondary Schools in Federal Capital Territory, Abuja. The
students taught through inquiry method had a mean score of 42.42 with a corresponding
standard deviation of 11.78 while students taught using conventional method had a mean
score of 24.79 with standard deviation of 6.27. Similarly, students taught Biology using
inquiry method had a higher mean score of 42.42 compared to the students taught
Biologythroughconventional method whohad a mean score of 24.79.

Based on thenull hypothesis,the findings showed that the t-calculated value of 9.68
was greater than the t-critical of 1.96, while the p-value was less than 0.05 level of
significance. Hence, the null-hypothesis which states that “there is no significant difference
in the performance of students taught Biology using inquiry method and those taught using
conventional methods in Secondary Schools in Federal Capital Territory, Abuja” was
rejected. This result therefore suggests that students taught Biology using inquiry method
performed academically far better as opposed to those taught using conventional method in
Secondary Schools in Federal Capital Territory, Abuja. This confirms the findings of the
research conducted by Ugwuadu (2010),Ogunbiyi (2012), Aniaku (2012), and Hashim,
Ababkr and Eljack (2015),which revealed thatstudents taught with guided inquiry outperform
those taught throughconventional method. It also reveals that guided inquiry has been proved
to be more effective than conventionalmethod in enhancing students’ academic performance
in Biology.

Conclusion
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The study concluded that inquiry method enable studentsto go beyond the simple
memorization of facts and regurgitation of information into the realm of creating new and
deeper understanding through identification and subsequent application of solutions to a
specific topic. This is evident by the findingsofthis study, which showed that students taught
Biology using inquiry method performed academically far better compared to those taught
using conventional method in public Senior Secondary Schools in the Federal Capital
Territory, Abuja.

Recommendations
Based on the findings from this study, the following are recommended:

 Teachers should use guided inquiry in teaching Biology more than unguided inquiry
since the method has proved to be effective in enhancing students’ academic
performance in Biology.

 Teachers should also use inquiry method in teaching Biology since it will help to
achieve the national curriculum objectives, which are designed to promote students
inquiry spirit and construction of a life-long knowledge needed for national
development.

 The Federal Ministry of Education (FME) and the relevant academic and professional
bodies like Science Teachers Association of Nigeria (STAN) and Teachers
Registration Council of Nigeria (TRCN) should enlighten teachers on the use of
inquiry method through organized in-service trainings, workshops and seminars.
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