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Abstract

This study investigated the effects of group and individual laboratory activities on
students’ achievement in biology. The study was carried out in Nsukka L. G. A. of
Enugu State. Two research questions and three null hypotheses guided the study. A
quasi-experimental design (pretest-posttest non-equivalent control group) was used.
The sample size of the study comprised of sixty two (62) SS1 Biology students drawn
from the population of study. In composing the sample size, the researchers used
purposive sampling technique to select two schools and a simple random sampling
technique was used through balloting to select an intact SS I class for the study. Two
groups were used for this study. The instrument for data collection in this study was a
Biology Achievement Test (BAT). The BAT was validated and a reliability estimate of
0.81 was established, using Kuder-Richardson formula (K-R 21). Data was collected
from the field work and questions were analyzed using mean, standard deviation and
Analysis of Covariance (ANCOVA) to test the hypotheses at 0.05 level of significance.
The results revealed that students taught biology using group laboratory activity
performed better than those taught using individual laboratory activity. Male students
had higher mean achievement score than the female. In line with the findings of the
study, the educational implications were stated and recommendations made, which
include among others that biology teachers should use group laboratory activity in
teaching biology practical.
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Introduction

Biology is a branch of science that deals with the study of living things, which includes
human-beings. Biology is defined as the study of structure, function, heredity and evolution
of living organisms (Micheal, 2012). Biology has many branches which include; zoology,
botany, ecology, genetics, morphology, anatomy, physiology, histology, microbiology,
evolution, cell biology to mention but a few. Many societal issues are biology-based such as
biodiversity, genetically modified organisms, reproductive technologies, prolongation of life,
food production, tourism industry (biological gardens) and processing industries; all of these
issues have involved improvements that meet human needs. The knowledge of biology helps
in checking environmental degradation such as desertification, erosion, water hyacinth, land,
air and water pollution and all these are infused in the biology curriculum.

The Biology curriculum was adapted and revised by Comparative Education Study and
Adaptation Center (CESAC) in 1985. The cardinal objectives of this curriculum as derived
from the National Policy on Education are to prepare students to acquire: adequate laboratory
and field skills in biology, meaningful and relevant knowledge in Biology, ability to apply
scientific knowledge to everyday life in matter of personal and community health and
agriculture, reasonable and functional scientific attitudes. In order to achieve these objectives,
the curriculum emphasizes on teaching methods such as field studies, guided discovery,
laboratory techniques to enable students achieve the stated objectives. Despite the importance
of the Biology curriculum and its great emphasis on teaching for meaningful understanding
of concepts, students” achievement in the Biology as remained low.

Achievement can be referred to as the extent to which a student, teacher or institution has
achieved their short or long-term educational goals. Students’ achievement is usually
measured by the outcome of external examinations such as the West African Senior School
Certificate Examination (WASSCE). The result of students as revealed by West African
Examination Council (WAEC) shows a decline in students’ achievement in biology. The
WAEC Chief Examiner’s Report (2018) stated that the performance of candidates in Biology
was slightly poorer than the previous year with a raw mean score of 30 and standard deviation
of 9 when compared to a raw mean score of 31 and standard deviation of 11.92 in 2017. This
may be attributed to the poor teaching method such as lecture and demonstration used in
biology laboratory because they do not give room for active learning but only help intellectual
passivity and weariness of the learners. To this effect, the WAEC Chief Examiner suggested
that teachers should attend seminars and workshops so as to help in improving their teaching
methods.

Teaching methods such as lecture and demonstrations used by secondary school teachers
without involving students have been found to contribute to poor achievement in biology.
The persistent use of conventional method makes students passive rather than active learners.
It does not promote insightful learning and long term retention of any abstract concepts in
biology and emphasizes learning through the teacher’s guidance at all times (Gambari, Yaki,
Gana & Ughovwa, 2014). According to Ugwu (2019), the aspects of biology which students
tind difficult in WASSCE are practical questions and this indicates that students lack basic
practical principles such as observation, measuring and interpretation of the specimens
provided for the examination. Enebechi (2009) stated that some biology teachers fail to
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conduct biology practical along-side every topic treated during lessons, until a few days to
examination when they will use WASSCE specimens to conduct practical for their students.
Eze (2011) inferred that practical work is a unique strategy of teaching and learning of biology
because it enables science students to observe and manipulate materials to demonstrate
certain aspects of the subject matter, which have been learnt in the class through lectures,
discussion and textbooks. Researchers like Okoli (2006) indicated that many science teachers
prefer the lecture method of teaching in which the teacher presents a spoken discourse on a
particular subject and shy away from activity oriented teaching methods which is student-
centered such as the discovery method, investigative and laboratory method.

Laboratory method involves activities that are carried out in the laboratory which provide
students the opportunities of becoming more knowledgeable with science practical skills,
which includes observation, identification, classifying, hypothesizing, predicting, measuring
and experimenting. Nzewi (2008) asserted that laboratory activities can be regarded as a
strategy that could be adopted to make the task of teaching more real to the students as
opposed to abstract or theoretical presentation of facts, principles and concepts of subject
matter. According to Nworgu (2009), laboratory activities provide a way not only for
developing varieties of different practical skills but also developing favourable attitudes,
interest, pleasure, enthusiasm, imitation, imagination and cooperation among students.
Researchers (Babajide, 2010; Cengiz, 2010) have found out that students encounter some
problems in laboratory works, such as lack of acquisition of desirable skills (poor observation
of specimens, poor identification of specimens, drawing of specimens and poor recording or
reporting of practical works). These problems make it difficult for students to understand
laboratory activities and theoretical knowledge acquired during classroom teaching and
learning processes. In view of the above mentioned problems faced by students in the
laboratories, if the practical activities will be reorganized in a proper manner, it will promote
good teaching and learning processes. This can be achieved when the teacher uses proper
strategies during laboratory activities. Group and individual laboratory activities maintain an
active role and consistent pace of interaction amongst students throughout the laboratory
practical period so that students learn what they expect from their teachers.

A group laboratory activity is a mode of interaction that exists in the laboratory, where
learners work together in groups to accomplish a certain goal. In group activities, cooperative
type of interaction is used in which the learners help one another in an academic activity, in
small groups formed in laboratories to accomplish a task. The method helps the learner to
gain more self-confidence and develop their communication, problem- solving and critical
thinking abilities and students actively participate in the learning processes (Gardner &
Gillies, 2006). Students in group interact with one another, share ideas, and seek additional
information and decisions about their findings (Kolawale, 2008). It could also help students
to acquire practical skills, spirit of socialization, leadership and conflict resolution skills that
are basic to productive working teams. Therefore, group laboratory activity is a teaching and
learning method in which students of different levels of learning ability are grouped, to work
cooperatively in small teams, to carry out laboratory practical works in which each member
of a team is expected to contribute to the success of the group without reservation.

Individual laboratory work involves only a student and the materials during the process of
practical work in the laboratory. Individual laboratory work is unlike the group laboratory
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work which deals with the students working cooperatively with one another. Nonetheless,
the learner can seek help from the classmates wherever there is ambiguity or need for
clarification. Kagan (2004) and Johnson and Johnson (1999) were of the view that group and
individual learning could enhance students” academic achievement in sciences. This study
seeks to find possible effect of group and individual laboratory activities on students’
academic achievement in biology. It could be possible to investigate the gender dimension of
using the two modes of laboratory activities on male and female students” achievement in
Biology.

Gender refers to the roles and responsibilities of men and women that are created in families,
societies and cultures. The concept of gender is the expectations held about the characteristics,
attitudes and likely behaviour of both men and women (masculinity and femininity) in the
society (Ezeh, 2013). There is a general belief among Nigerians that boys are superior to girls
in terms of physical build-up, intelligence and reasoning. According to Okeke (2007), gender
and gender stereotyping have brought discrimination in academic achievement which is a
matter of great concern to educationists. The school knowingly or unknowingly creates gap
in gender activities. For example, grouping of subjects in schools encourages stereotyping in
the choice of subjects. The grouping of Food and Nutrition/Technical Drawing, Physics/Home
management compels the females to choose Food and Nutrition and Home management
while the males go for Technical Drawing and Physics. Some studies on gender and
performance have shown that boys perform better than girls in science related task. Examples
include studies by Zirim (2006); Okwo and Otubar (2007) that indicated that science
achievement depends on gender while other studies conducted by Nzewi (2010), Okoh,
Iwuozor and Obioma (2011), and Ogunleye and Babajide (2011) showed that gender is
insignificant in science achievement. Since the findings about gender are inconclusive, the
researchers are interested in investigating the effect of group and individual laboratory
activities on students” achievement in biology.

Statement of Problem

In Nigeria, students” achievement in secondary school biology has not been encouraging. The
existence of gender gap in student participation in biology related activities is equally evident.
So many factors can be attributed to students” poor achievement in biology practical; they
include teachers’ use of poor teaching methods, lack of adequate laboratory facilities, poor
organization of laboratory activities, lack of commitment to laboratory work by both teachers
and students, partial or total absence of biology laboratory, lack of qualified biology teachers
and mode of laboratory activities that are used by teachers in biology laboratories. The
inappropriate instructional approaches used by secondary school biology teachers, tend to
raise doubts about the possibility of realizing the objectives of biology curriculum in Nigerian
secondary schools as stated in the National Policy on Education (Federal Ministry of
Education, 2013). The problem of this study stated in question form is: would the use of group
and individual laboratory activity improve students” achievement in biology?

Purpose of the Study

The main purpose of this study is to investigate the effects of group and individual laboratory
activities on students” achievement in biology. Specifically, the study will determine the:
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1.  Effects of group and individual laboratory activities on students’ achievement in
biology.
2. Influence of gender on the mean achievement scores of students in biology.
3. Interaction effect of mode of instruction and gender on students” mean achievement
score in biology.
Research Questions
The following research questions guided the study
1. What are the effects of group and individual laboratory activities on students” mean
achievement scores in biology?
2. What is the influence of gender on the mean achievement scores of students in
biology?

Hypotheses
The following null hypotheses were tested at 0.05 level of significance
1. There is no significant difference in the mean achievement scores of students taught
biology using group laboratory activities and those taught using individual laboratory
activities.
2. There is no significant influence of gender on students” achievement scores in biology.
3. There is no significant interaction effect of mode of instruction and gender on students’
mean achievement scores in biology.

Method

A Quasi-experimental design (pretest-posttest non-equivalent control group) was adopted for
the study. This research design was considered appropriate for the study because intact
classes were used to avoid disruption of normal class lessons. The treatment variables are
group and individual laboratory activities. The area of the study was Nsukka Local
Government Area of Enugu State. It has 31 public secondary schools in which Biology and
other sciences are taught. The population of this study comprised of all 2,595 Senior Secondary
1 (SS1) biology students in Nsukka L. G. A. in 2018/2019 session. This was obtained from Post
Primary School Management Board (PPSMB), 2019 in Nsukka Educational Zone. The sample
size for the study was sixty two (62) SS1 Biology students drawn from two public schools. In
composing the sample size, the researchers used purposive sampling technique to select two
schools out of the 31 public secondary schools. The choice of purposive sampling technique
was because the researchers sampled the schools that have similar characteristics such as well
equipped laboratories and qualified biology teachers. A simple random sampling technique
was used through balloting to select an intact SS I class for the study from each school. The
instrument for data collection was Biology Achievement Test (BAT). The BAT is made up of
two sections; section A is where the students filled in their personal information like names,
age, gender and class while the section B comprised of the 30 BAT items. The 30 items had 4-
options multiple choice test based on senior secondary school one (S551) Biology curriculum
(Animal nutrition; food substances), each item carrying 1 mark. The BAT was subjected to
validation and also Trial tested. An internal consistency reliability index of 0.81 was
determined using Kuder-Richardson formula (K-R 21).

Experimental Procedure
The researcher conducted training for the research assistants. The Biology Achievement Test
(BAT) instrument was administered to the students as a pre-test so as to ascertain the initial
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knowledge of the students before the experiment. The lesson was taught by research assistants
using the lesson plan provided by the researchers. The experiment lasted for two weeks, after
which the classroom teacher administered the (BAT) again to the students as the post-test.
Both pre-test and post-test scores were collected, marked and scored. The data was recorded
and collated for analysis. The collected data was analyzed using mean and standard deviation
in answering the research questions, while Analysis of Covariance (ANCOVA) was used to
test the hypotheses at 0.05% level of Significance.

Results
Research Question 1: What are the effects of group and individual achievement on students’

mean achievement scores in biology?

Table 1: Mean and Standard Deviation of Students Achievement in Biology

Laboratory Activities Pre-test Post-test Mean
Gain
Mean SD Mean SD
Individual lab activities
(Experimental group 1) 30 13.27 3.81 23.13 3.88 9.87
Group lab  activities
(Experimental group 2 ) 32 16.56 4.85 27.22 2.52 10.66

The data in table 1 revealed that the mean gain score for students taught with individual
laboratory activities was 9.87 while that of students taught with group laboratory activities
was 10.66. This shows that students taught biology using group laboratory activities
performed better than those taught using individual laboratory activities. The post-test mean
scores of 23.13 and 27.22 with standard deviation of 3.88 and 2.52 where recorded for
individual and group laboratory activities respectively. The results of the finding show that
the achievement score of students that worked individually was lower than that of their
counterparts who worked in groups.

Research Question 2: What is the influence of gender on the mean achievement scores of
students in Biology?

Table 2: Mean and Standard Deviation of male and female students’ achievement in

Biology
Gender N Pre-test Post-test Mean
gain
Mean SD Mean SD
Male 27 14.89 4.34 25.44 3.27 10.55
Female 35 15.03 492 25.09 4.24 10.06

The data in table 2 revealed that the mean gain score for male students was 10.55 while that
of the female students was 10.06. The post-test mean score for male students was 25.44 with a
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standard deviation of 3.27 while the female students obtained a post- test mean score of 25.09
with a standard deviation of 4.24. The result therefore shows that male students had a higher
mean achievement score than their female counterparts.

Hypotheses
The three hypotheses were tested using the Analysis of Covariance. Summary of the analysis

for the three null hypotheses were shown in Table 3.

Table 3: Summary of ANCOVA of students” achievement scores

Type III Sum of Mean Partial Eta
Source Squares Df Square F Sig. Squared
Corrected Model 313.7292 4 78.432 7.739 .000 .352
Intercept 2672.398 1 2672.398  263.704 .000 822
Pretest 10.797 1 10.797 1.065 306 .018
Group 165.997 1 165.997 16.380  .000 223
Gender 2.604 1 2.604 257 614 .004
Group * Gender  44.806 1 44.806 4.421 .040 072
Error 577.642 57  10.134
Total 40395.000 62
Corrected Total  891.371 61

a. RSquared =.352 (Adjusted R Squared = .306)

Hypothesis 1: There is no significant difference in the mean achievement scores of students
taught Biology using group and those taught using individual laboratory work.

The data in table 3 shows that, there is a significant main effect of method on students’
achievement in Biology F (1, 57) =16.380 P<.000. The null hypothesis was therefore rejected
since the probability value of 0.000 is less than the level of significance set at 0.05.Therefore
there is a significant difference in the achievement mean scores of students taught in groups
than those taught individually.

Hypothesis 2: There is no significant influence of gender on student’s achievement scores in
Biology.

The data in table 3 shows that there is no significant difference on the influence of gender on
student’s achievement in Biology F (1,57) = .257, P> .614. Since the probability value is greater
than the level of significance set at 0.05, the null hypothesis was not rejected. This means that
there is no significant difference in the achievement mean scores of male and female.

Hypothesis 3: there is no significant interaction effect of mode of instruction and gender on
students mean achievement score in Biology.

The data in table 3 revealed that there is a significant interaction effect of mode of laboratory
activities and gender on students’ mean achievement score in Biology F(1,57) = 4.421, P<.040.
The null hypothesis was rejected because the significance is below 0.05, indicating that there
is significant interaction effect of mode of laboratory activities and gender on students” mean
achievement score in Biology.
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Summary of major findings
The following are the findings of this study
1. Students taught Biology using group laboratory activities performed better than those
taught using individual laboratory activities.
2. The male students had a higher mean achievement score than the female students when
taught using group and individual laboratory activities.
3. There is a significant interaction effect of mode of laboratory activities and gender on
students’ mean achievement score in Biology.

Discussion
Discussion of the findings of the study is presented under the following sub-headings:
1. Effects of group and individual laboratory activities on students” achievement in Biology
2. Influence of gender on the mean achievement scores of male and female students
3. The interaction effect of gender and mode of laboratory activities on students” mean
achievement score in Biology.

Effects of Group and Individual Laboratory Activities on Students’ Achievement in
Biology

The result from this finding revealed that students in groups performed better than those
taught individually. This is because, the students working in groups were required to
construct knowledge by cooperating with their colleagues and sharing ideas to construct
knowledge, which made them to perform better than their colleagues who were taught using
Individual laboratory activities. When students work in groups they construct knowledge,
analyze and discuss their findings among themselves while those working individually have
to construct knowledge by themselves. This finding agreed with some researchers such as of
Suleyman (2011), Cengiz (2010) and Afolabi & Akinyemi (2009) who found out that, students
who work cooperatively perform better than those who worked individually. Therefore,
group laboratory activities were superior individual laboratory activities in enhancing
achievement of students in biology.

Influence of Gender on the Mean Achievement Scores of Male and Female Students
Result of the study on the influence of gender on the mean achievement scores of the students
in biology showed that male students performed better than female students in both group
and individual laboratory activities. This could be because of the different socialization
processes of male and female in which the males are expected to explore their environment
while the female are to conform or maintain their existing environment. The result of this
study supports the findings of Cengiz (2010) and Suleyman (2011) who found out in their
respective studies that male students perform better than their female counterpart in science
subjects. Therefore, the male students performed better than the female students probably
because of their outstanding eagerness to learn towards science related subjects.

The Interaction Effects of Gender and the Mode of Laboratory Activities on Students Mean
Achievement Score in Biology

On interaction effect of laboratory activities and gender on mean achievement score, the
finding of this study showed that there was a significant interaction effect of laboratory
activities and gender on students’ mean achievement scores in biology. This is because the
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difference in their performance was significant. The performance of the male students was
higher than that of female. The difference in the performance of male students and the female
students could be as a result of the emotional state of the learners during teaching, nature of
instructions delivered to the students, which enabled both the male and female students to be
actively involved during the teaching and learning process but the females shy away from
taking the lead during group practicals. The difference in the score of male students and the
female student could also be as a result of the student’s determination to learn because both
male and female students had equal opportunity to participate actively, but the male students
were more determined to learn than the female students. Though the female students made
considerably good effort based on their results.

Conclusion
From the results obtained in the study on the effects of group and individual laboratory
activities on students’ achievement in biology, it was found out that:

1. Students taught Biology using group laboratory activity performed better than those
taught biology using individual laboratory activity.

2. Male students performed better than their female student in Biology achievement test,
the mean achievement score of male shows that there is a slight significant difference in
their performance

3. There was a significant interaction effect of mode of laboratory activities and gender on
students’ mean achievement score in Biology.

Educational Implications of the Findings

The findings of this study have implications for education particularly in teaching Biology
Practical in secondary schools. The implications of this study are based on development of
more active instructional approach for teaching biology practical. The study revealed that
group laboratory activity was more effective in improving students” achievement in biology
than individual laboratory activity. This result implies that the current instructional method
used in teaching might have been partly responsible for student’s poor performance in
biology. The findings of this study equally have implication for biology teachers because it
showed that biology teachers may have been using methods that are not favourable to
students” understanding of the subject. Therefore, they need to move from using teacher-
centred to student-centred teaching methods. Furthermore, the findings of the study showed
that male students performed better than female student in laboratory activities. The
implication of this finding is that most instructional method used in teaching biology does
take care of gender difference in students. Therefore gender has to be considered during
instructional delivery so that both male and female students will have equal opportunity to
learn.

Recommendations
Based on the findings and their implications, the following recommendations are made:
1. Biology teachers should be trained on how best to involve students in group laboratory
activities during biology practical in order to improve students” achievement in Biology.
This could be achieved through seminars and workshops for Biology teachers in
secondary schools.
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2. In view of the fact that group laboratory activity was more effective in improving
student’s achievement in Biology practical than individual laboratory activity, the
Ministries of Education should ensure that textbook authors should include group
laboratory activity in the instructional methods for secondary schools biology practical.
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