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ABSTRACT

The study investigated the cffect aof concept -mapping strategy and academic performance in
excretion among secondary schoof students in Katsing state, Nigeria. A fotal of forty three (43)
882 students from pwo public schools in Funtua Lducation Zone were randomly selected fiom a
Population of seven hundred and fifly nine (759) 852 science students using balloting technique.
This study adopied pre-lest, posi-test quasi-experimental-control gioup designs. Two groups
were formed: The Lxperimental and the Control group. The experimental group students were
taught Fxeretion unsing coneept-napping strategy while the eontrol group students were taught
the same concept using lecture method, The nstruments wused Sor data collection were Exeretion
Concept Performance Tes (ECPT). The instruments weye validated by both biology teachers
Lhe Reliability coefficient of ECPY (1).59) respectively. The results of the study revealed that
Students in experimenial group taught using concept- mapping strategy achieved significantly
higher than the subjects in the control group taught using lecture method and there was no
significant difference between male and female stidents” ability lo construct concept mapping. It
was recommended among ofhers that, concept mapping strategy has been shown to improve
academic performance Jor botl sexes; therefore teachers should be advised lo adopt the
approach in reaching, and that, concept mapping sirategy should be incorporated in Science
curricnla at Senior Secondary School level to encourage use of the strategy among scieice
teachers.
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CHAPTER ONE
THE PROBLEM
1.1 Introduction

The economic strength of a nation is always assessed in term of jts performance in
science and technology (Olarinoye, 2006). In view of this importance, the Federal
Government of Nigeria emphasized the teaching of science and technology in all
institutions ag contained in the national policy of education, Federal Republic of Nigeria
(FRN, 2013). The country educational policies and programs are being directed toward
science which includes biology. Biology is a science subject that deals with the study of
living organisms. It has been discovered that our day to day activities was mainly on

biology.

The term biology is coined from two Greek words, bios meaning life and logos meaning
the study. Hence biology can simply be defined as the study of life Michael (2012).
(Biology as a subject is made compulsory for all science students and it is pre-requisites
to many disciplines such as Medicine, Pharmacy, Nursing, Biochemistry and
Microbiology (Enjayewu, 2005). Science education provides a systematic understanding
of nature, which comprises plants and animals. Tt equally studies adaptation of organisms
to a specific function or environment. Consequeﬁtly, at senior secondary school level in
Nigeria, it is highly importance to give biology students foundation in biology education,
this is necessary because a sound foundation from 'the early stage, will lead to more
* effective learning in the years ahead, Therefore, to achieve these, Biology teachers must—

be acquainted with different methods or strategies of teaching, so that they will be able to




. teach different concepts in biology. There are different methods or strategies of teaching .
Biology by which a Biology teacher can use to teach many concepts of biology, some of
these methods are demonstration method, dxscovery method, experimental method,
excursion, field trip, EXpository approach, inquiry problem solving, participatory and host
of others (Michael, 2012). But most of the Biology teachers depend on lecture method, to
teach all concepts in biology. Adamu& Ahmad (2000) and Akibuilo (2004) viewed the
use of i Inappropriate teaching methods as a major case of student’s poor academic

performance in biology examinations.

Academic performance is defined as the extent to which a students teachers and
institution has achieved their short and long term educational goals. Cumulative GPA and
I .
comgletion of educational degrees such as highAschool and bachelor s degrees. Ac'adéh;:icf'(
performance is commonly measured through ex‘;xmination Or continuous assessments byt
there is no general agreement on how it is best evaluated or which aspects are most
important. According to Achino (2002), Academic performance is defined as the level of
individual growth in the scores obtained in a test wlhen compared with the scores of
others of the same level Academic Performance is the level of individuals(] growth in a
test when compared with the scores of others at the same leve] (Achino, 2002), The West
African Examination Council {WAEC) and National Examination Council (NECO)
lamented the poor students performance in public examinations (Oranu, 2012). Report

of June 2009 NECO examination showed that out of 1,1376,006 candldates only 24, 9%

44.17%, 30.4% and 37% obtained credit and above in Mathematics, Biology, Physics and

Chemistry respectively (Mosadomi, 2010).
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The problem of poor academic performance in science subjects including biology has-. .
persisted over the years (Eguabor, 2001 ; Olalekfin& Jerome, 2006; and Enesi, 2007). This
obseivation has evoked much research effort aimed at evolving means of re-addressing
the situation. Akibuilo (2004) attributed the Poor academic performance in science
including Biology with Problems such as low morale of students, Poor Prepamt'ion’)q_f
teachers, overcrowded classroom, inadequacy of laboratory, Poor attitude of students‘to
work. Gross underfunding and inadequacy of rewards for excellence in science teaching
and learning. Hence, this study investigated the influence of the concept mapping,

academic performance and excretion in Biology.

The concept of excretion can be termed as the removal of waste Products i‘i‘om the body

of a living organism. The common excretory Products formed in the bodies of ani)m.e'L'ls
are water, carbon dioxide, mineral salts and nitrogen compounds such as urea, uric acid
and ammonium compounds. Excretion is the Process by which metabolic waste and other
non-uéeful materials are eliminated from an organism. In vertebrates this is primarily

carried out by the lungs, kidney and skin.

Concept mapping is an educational tool that is used to facilitate and demonstrate
students’ comprehension through the use of visuai mediﬁn (Bienstein). Concept mapping
are two or three dimensional spatial or graphical Hisplay_s that make use of labeled nodes
to represent relationship between pairs of Concepts  (Bamidele, Adetunji,
© Awodele&lIrinoye,2013). Concept maps have been found to be a useful classroom tools=— =
for observing nuances of meaning, helping students organize their thinking and
summarizing subjects of study (Canas, Hill, Granados & Perez, 2003). From an
’ educational perspective, a growing body ot; research indicates that the use of concept
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maps could facilitate meaningful learning (Canas, Hill, Craft, Suri, & Lott, 2004).

Concepts mapping teaching strategy have been found to enhance learning in the

~ following manners as:

i) scaffold for understanding

i1) for consolidation of educational experiences

i) toimprove affective conditions for learning

1v) as an aid or alternative to ftraditional writing and as a mediatiﬂg
representation(Canas, et al, 2003)

v) Concept Mappiné Serves as a strategy to help learners organize their cognitive

frameworks into more powerful integrated patterns (Kinchin, 2005)

Novak and Gowin noted that the act of mapping is a creative activity, in which the
learner must exert effort to clarify méanings, by identifying important concepts?'*'ﬂ‘
relationships, and structure within a specified domain of knowledge. The activity fosters
reflection on one’s knowledge and understanding, ‘providing a kind of feedback that helps
students monitor their learning and, perhaps with assistance of teachers or peers, focus
attenvion on learning needs. Concept mapping is activity oriented, whi-ch i-ﬁgrol;zes-

students to think reflectively when linking concepts together to give meaning.
1.1.1 Theoretical Framework

Concept mapping is a meta-cognitive learning strategy based -on the Ausubel-Novak-
Gow:n theory of meaningful learning (Ausubel, Novak, &Hanesian 1978; Novak
&Gowin, 1984). It has its origins in a research done at Cornell University with a view-to—<

studying changes in students’ understanding of science concepts over a 12-year span of




g

« schooling (Novak, 1990). The research group led by Novak worked with the idea that-
flew concept meanings were acquired through assimilation into existing Ppropositional
frameworks. This idea of hierarchical representation of concepts propositional
frameworks was eventually described as cogniltive mapping or concept mapping. Inquiry-
based strategy of instruction js a constructivist based approach to education zip'fi
according to Mayer (2004), it is supported by the work of learning' theorists and
psycliologists such as Jean Piaget, Jerome Bruner and since then it has gained a lot of
popularity. Martins &Oyebanji (2000) maintained thz;t inquiry based activities are
designed to enhance the development ‘of skills among the learners. The inquiry based
strategy is a child-centered activity orienited teaching method in which the teacher directs

© students through problem solving approach with the aim of discoveriné answers“to *

instructional topics at hand (Nwagbo 2001).

Histcrically, the early paths of science instruction followed the philosophy of exercising
student's minds through rote memotization of information. During the l§60‘s however,
research done by Jean Piaget and Jerome Bruner, as well as others, began to change this
approach of thinking about science instruction, These newly developed philosophies of
learning styles and learning environments supported “the assumption that "learners
actively construct individual world views based on personal observations and
experiences, and that learner‘s respond to instruction in terms of pre-existing intuitive

persgectives (Andi, 2010). The theory of creativity begins with the creative process, and;_

according to Wakili (2007), agreeing in total with the creative process is the process of
becoming aware of problem deficiencies, gaps in knowledge, missing element

disharmonies, bringing in new relationship and formulating hypotheses Wakili (2007)

5 !
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maimzained that science and creativity are sensitive to reducing gaps in knowle&ge,
deficiencies, missing elements, identifying difficulties and search for sohutions to
* . problems. They also asserted that creativity is related to many aspects of 'science when.__
confronted with unfamiliar events inoluding generating relevant and uniqug questions,
identifying possible explanations, testing such ideas and predicting probable effects.
Scierce should therefore produce students who are experienced in understanding the
world and also generating novel scientific ideas which require a lot of creativity. The
importance of students’ learnillg to put their latent skills to optimal use is self—evident‘as
education inculcates decision-making abilities. Learning of different subjects may not
yield similar results as there are many faétorslthat affect students ‘achievement but
teaching methods almost have same effect on students learning. Teaching of biolgy is
facinz dilemma for teachers as well as students. Biology curricula should inculcate

* creat:ve thinking, critical analysis and theo'ry in students ‘ o

It was on this premise that the theory of meaningful learning by (Ausubel, Novak,
&Hanesian 1978; Novak &Gowin, 1984) on concept mapping and the constructivist
theory on inquiry strategy that this study employed to find out the academic achievement

and creativity of in Senior Secondary students in biology in Funtua zonal education,
1.2 Statement of the Problem

Teachers put limitations upon themselves and their students by adhering to traditional
methads of teaching Biology. Smith, et al. (2001). Thus, the question of how student’s

academic performance in Biology can be improved still a pedagogical problem.
. |

Similarly, researchers such as lakpini (2006) emphasized that teachers shy away from




activity based of teaching and rely on methods such as lecture method that are esey but
most often inadequate and inappropriate. This makes students to achieve poorly in
secondary school subjects especially Biology which may eventually affects the students

overall the performance. i Sl y

Similarly, Abdulhamid (2012) supgested that teaching with the traditional lectyre
methad, encourages students to most often think at the lower middle levels of cognition.
Therefore, that gave way for the résearcher to investigate the effect of concept mapping
on the academic performance of senior secondary school Biology students in Funtua

Education Zone, Katsina state.
1.3 Objectives of the Study
This study has the following objectives; to determine:

i. The effect of concept mapping strategy on biology studentsT academic performance in

excretion.
ii. Gender difference in academic performance when taught using concept mapping.
1.4 Research Questions

This study was guided by the following research questidns:

. A
1. Waat is the difference between academic performance mean scores of biology students=«
taught excretion using concept mapping strategy and those taught excretion using lecture

method?




2. What is the difference between the academic performance mean scores of male and

female students exposed to concept mapping strategy?

1.5 Null Hypotheses

The following hypotheses were formulated to answer the research questions at 0.05level

of significance:

HOy: There is no significant difference between the mean performance scores of Biology
students taught the concept excretion using concept mapping and those taught the using

lecture method.

HO,: There is no significant difference between the mean performance scores of male and

female Biology students taught the concept of excretion using concept mapping.
1.6  Significance of the Study
The findings of this study would hatefully be useful in the following ways; A

The findings of the study would facilitate the improvement of science teachihg
and learning of biology in secondary school, by using suitable teaching method that
require students to brain storm. Text book publishers may find the study useful to design

activities that involve.

The use of concept mapping to aid meaningful learning among students. Curriculum=-+

planrers may incorporate the use of concept mapping teaching strategy in biclogy

curriculum,




-

The findings would assist the science teachers to know the effect of concept mapping

3 5 1 E

strategy on student’s academic performance thereby adopting the method. Fellow
researchers and professional bodies such as STAN may use outcome of the study to

replicate it in the other study areas, improve on it or adapt it for similar studies. This

study would add new information to the existing literature in biology.

i) Curriculum planners may incorporate the use of concept mapping teachiﬁé
strategy in biology curriculum, :

ii} lText book publishers may find the study useful to design activities that
involve,

i) Fellow researchers and professional bodies such as STAN may use outcome

! of the study to replicate it in the other study areas, improve on it'or adapt itfor.

similar studies.

) The findings would assist the science teachers to know the effect of concept
mapping strategy on student’s academic performance thereby adopting the
method. F i85

V) The use of concept mapping to aid meaningful learning among students.
15/ Scope of the Study

This research investigated the effect of concept mapping teaching and academic
performance in excretion among secondary school biology students in Funtua zonal
education Katsina state, Nigeria. The research was delimited to all the 14 public__

secondary schools in Funtua education zone. The choice of public school was made

because the schools cemprise of students with average academic performance, average




age and financial status which makes them viable for the study. The study comprised
seventy six SS2 students with average age of 16years. The choice of seven1ty six students
selected was viable for the study and is in line with the central limit theorem. The SS2
students were also selected purposively for the study, because the concept of éx(:r'etion;in

852 curriculum. The selected concepts taught were how plants excrete and how animals

excrete. The hierarchical type of concept mapping was used in this study.

10




CHAPTER TWO
REVIEW OF RELATED LITERATURE
2.1 Introduction

This study investigated the effect of concept mapping and academic performance amoﬁ-g
secondary school biology students in Funtua education zone Katsina state, Nigeria. 'fhe
purpose of this chapter was to review the studies that were related to the research and is
presented with the following sub-headings: Biology as a Science Subject in Secondary
School. Academic performance in biology gender and academic performance in

. secondary school. : ‘ e
Overview of Similar Studies Implications of Literature Reviewed on the Present Study.

2.1.1 Biology as a Science Subject in Secondary School

2.2 Historical Background of Concept Mapping : — . e
2.3 Types of Concept Mapping .

2 4 Uses of Concept Mapping in Teaching and Learning of science

2.5 The concept of excretion

2.6 Science Teaching Methods

2.6.1Concept Mapping Teaching Strategy

2.7 Lecture Method of Teaching Science : |

2.8 Academic Performance in Bilology at Secondary School

2.9 Implication of literature reviewed on present study

2.1  Biology as a Science Subject in Secondary School

11




Ogunleye (2000) observed that scie:nce is a dynamic human activity concerned with

understanding the workings of our world: This understanding helps man fo know more.

about the universe, Biology is one of the Scignce subjects taught in Nigeria Secondary

Schools. s

The term Biology is coined from t\;m Greek words- bios meaning life and logos meaning
the study. Hence biology can simply be defined as tﬁe study of life. Michae;l (”20_172)-.
Biolagy as a subject is made compulsory for all science students and it is pre-requisites.to
many disciplines such as Medicine, Pharmacy, Nursing, Biochemistry, Microbiology,
Scierce education provides a systematic understanding of nature, which comprises plants

and animals,

Biology as a science subject is taught to student from SSI to SS3. Biology is an_

important science subject that occupies a prominent place in the school science
curriculum. The biology syllabus covers the .plants, animals. The teaching methods
employed for the teaching and learning qf biology at the Senior Secondary School level
has little or no positive effect on the Students0 academic performance in Biology: This is
because majority of science teachers still teach students using the lecture method (Enés;,
2007). .Science educators such as Danjuma (2005)71‘ep0}13d that about 80%-90% of fhc

scientific information or principles students received from their teachers are through

lecture method.

A number of activity-oriented instructional strategies have been advocated for by

Secondary School Science Students (Eniayeju, 2001). In other word, Students are

12

" curriculum designers and Science educators to help itprove on the failure rate among




required to pass biology at credit level in order to‘qualify for admission into any tertiary

institutions to study pure or science-education programs.

2.2 Historical Background of Concept Mapping \
The technique of concept mapping was first deve]opéd in the 19608 and IQTGE'ByL_;
American educator and research scientist Joseph D, Novak ( 1930) while at Cornell
University, in Ithaca, New York. During tﬁis time, Novak, a professor of education and
biological sciences, developed an effective way to strengt-hen the process for his studerits
performing research. Novak discovered that representing thoughts visually often helped
students to effectively associate ideas without being inconchicnced by writing them
down in lengthy formats Novak and his student found that they could represent newly
learnzd information by first defining a concept, adding related topics, and linking similar

ideas. Such an arrangement helped to organize research information and formulate

educational theses,

Noveks work was based on the cognitive learning theory first developed by educ’:af:i‘(-n;ml
psychologist David Ausubel in the 1960s. Also known as the theory of meaningful
learning and assimilation theory, Ausubells theory .became a tool for structuring
information in an easy-to-recognize way. He fouhd that students learned new material
based on prior knowledge. According to Ausubel, by visualizing past knowledge,
students were better able to control the learning process and, consequently, learned new
information faster and more efficiently.

2.3 Types of Concept Mapping

According to the University of Illinois, US (2002), there are seven kinds of concept

o

mapyping which include.

13
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and evaluators assess learning (Larbi,ZOll).Cancept maps: are: nsed: tor stinulsges thite

generation of ideas, and are belicved to aid creativity. For example; concept: mappiteris
sometimes used for brainstorming, Although they are offen personatizedd azed
idiosyncratic, concept mapping can be used to communicate complex ideas:(Lazon 20073
One big advantage of using concept maps is that it provides a visuall images off e

concepts under study in a tangible form which can be focused very easily: They caaniise

. 1

readily revised any time when necessary. During the formulation procass:it:consetidazessa

concrete and precise understanding of the meanings and inter-refation of comeepres Thuss

i i i ess, rather than a passive one:
concept mapping makes learning an active process,

Concept maps used by teachers: Concept maps are used to clarify and arrangs: difffooui

s
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learning, that sim : .
fit ply requires memorization of information, and no evallision obile

information is required. Such students fail to construct powerful concept and

propositional frameworks, leading them to see learning as a blur of myriad facts, dates,
names, equations, or procedural rules to be memorized. For these studénts, the Qubjéc;t :
matter of most disciplines, and especially science, mathematics, and history, is a
cacophony of information to memorize, and they usually find this boring. Many feel they
cannot master knowledge in the field. If concept maps are used in planning instruction

and students are required to construct concept maps as they are leaming, previously

unsuccessful students can become successful in making sense out of science and any

other discipline, acquiring a feeling of control over the subject matter (Bascones&

Novak, 2000; Novak, 2004, 2005cited in Novak &Canas, 2008). Concept map is a strong

olidatién of studentsU] knowledge base; and also for

tool for organization and cons

: ; students. 1)
promotion of cooperative learning among

25 Methods of Teaching Science (Biology)
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2

disc i 1 i 0.
ussion method, field trip PI'O_] ect method, Play and games method etc
Y i

Te =
acher-Centered methods: The teacher centered methods as the name implies means
that the princi i : ! |
principal actor in the Jesson is the teacher while the learners are passive listeners:—=
— [ !}

At the end of the lesson, the learner may ask one or two questions or be required to
pass some comments or jot down some points. They are clear

answer some questions or
an active rather thana passive process that

d view that learning 18
earning by doing. Lect
g inethods in this category

negation of the accepte
cable learning is | romaiog i

the best and most appli
some of the teachin

method and demonstration method 8¢

17




2.6 Concept Mapping Tea':hing L
l‘ategy

(Concept Mapping is the technique e by ing

¥ Individyalg
x H a] 0,
and visualize knowledge ap Wideeai nd groups to organize, represent
Braphical format 7

: 5.
Novek and Gowin (2008) 5 , it - Concept map according to

CMmatic deViCe fi
or e

P

: ; Tesenting a et of-
2 of" concept
meanings embedded in a frameyqy. of propositions, :
ions. Tt is g ¢

e by Wo-dimensional hierarchical
€ Interconnection 1, :
etween and among indivi
g individual concepts. To

|

interrelationship. Tt i
o P. Htis used to develop a structured framework in order to plan or evaluate

various types and sizes of projects. Sometimes called knowledge maps, the graphical

technique is based on graphically

relationships found among different concepts (Canas& Novak,2008). Concept mapping is
one of the Construcltivists methods used in teaching science in most Western countries
and it has been proved to be robust and versatile (Novak &Canas, 2008). Novak and
Canas (2008) further explained that Concept maps are graphical tools used forrorf_génizi'njgj

and representing knowledge. This includes concepts, usually enclosed in circles or boxes

of some type, and the relationship between concepts indicated by a connecting line

inking inking phrases
linking to concepts. Words on the line referred to as linking words or linking phra

; ; : o concepts.
specify the relationship between the tw

g Y ¥ ead from he top
< eﬂeral[ but not al ays, created S0 the; e r 1
ncept maps are Z W a

o simple designs that &

: aps ar
downward. Some concept Map s contain complex. Structures that

ther concept MaP

. : O
ted top]CS. 5
only a few associa ncept Mapping i

s been reported to
;oniships. €O
. i ; d relahonshlp
describe Itiple themes an g
to help students learn meant g
¥

Provide a very effective strateg

18.

‘ >
xamine one ceniral theme and

describing topics within one concept andfor__,

fully by making cxplicit

=

= T
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2.7 Lecture Method of Teaching (Bidlngy)

According to Brown 20 .
(2012), the term lecture was derived from the Medieval Latin

“Lecture” to read alo, :
ud. So, Lecture consisted of an oral reading of a text followed by a

comtnentary. This i
¥ s the oldest and the most common method in use at the tertiary level

of our institutio i
ns. It is the process whereby the teacher verbally delivers a pre-planned

body of knowledge to his students, The teacher talks while the students lsten and jot

down essential points. This method is teacher-centered: The teacher is the most active

while: students are passive. It is therefore used to teach a large group of students who are

usually passive listeners with little or no opportunity to ask questions. Some reseatchers

have compared the traditional method to other methods of teaching jin students[]

achievement. They found out that students normally taught with other methods do
perform better than those taught with the traditional method. For instance, Apafo (as cited
by Wood, 2007) conducted a study in Cape Coast using 45 males in Senior Secondary

School on the topic excretion. The experimental group performed better and scores

higher than the control group.

2.8  Academic Performance in Biology in Secondary School

In spite of the central and important position of biology among others science and related
n spite o

i i t of students in Biology at Senior
iscipli i that, academic achievemen
disciplines, studies revealed that,
s consistently been very poor a_r_xd__}

Secondary School Certificate Examination (SSSCE) ha

unimpressive (Njoku, 2005)-

19
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Many factors have b
: . 3
€N suggested as contributing to the paor academic performance of
students in particy] i ‘
ar i 1
and science in general. Some of these factors include: inadequate
laboratory equipme
quipments poor teaching methods; among others. In summary, the problems

militating agai
S agamst the advancement of science education have been welI documented

(Okoye, 2002) these are; —
! - Lack of adequate textbooks
- Lack of fund to purchase equipment
- Overcrowded classroom, laboratory, timetable ! :
- Lack of cooperation by school administrators
- The pressure of external certificate examination ‘ il

- Lack of proper monitoring and feedback mechanism

- Poer preparation of teachers who teach new programmed

- Lack of motivation among teachers

- Rapid rate at which teachers are transferred from one school to another or out of the
profession. :
- Overwhelming number of activities demanded by the new curricula and

- Shertage of qualified teachers.

- Inappropriate teaching method. |

2.9  Implications of Literature Reviewed on Present Study

=R

The review of literature made the researchér to discover that very 1ittle_ studies were

conducted on outside the country. And from literature reviewed most of the studies on

ing di ‘e especially in biology which this study fill the gap.
concept mapping did ot cater more especially in biology y sap

Literatures have revealed that series of researches were cartied out on covggpt-mapplpg

20




strategy. For example Larbi 2011y, raqe (2014, Chioma and Mirea (2013) Willerman

}’ and Harg (2006), Adloen(2013), 00 (2013) and many more investigated on the effects of
L concept-mapping strategy on studentsD academic performance. While some researchess

worked on student’s Perception, anxiety and interest from all the studies however, the

researchers were either trying to find out studentst academic performance, anxiety,

interest, attitude and perception when taught using concept mapping strategy.




CHAPTER THRYE
METHODOLOGY e S e

3.1  Introduction

This study investi L :
¥ gated the effects of concept mapping on student’s academic
erformance in ; 5 :
. g among secondary school biclogy students in Funtua education

zone, Katsina State, Nigeria, The chapter is presented under the following sub-headings;

3.2 Research Design

3.3 Population of the Study

3.4 Sample and Sampling Technique
3.5 Instrumentation

3.6 Validation of the Instruments . ) _ ]
3.6.1Pilot testing

3.7 Reliability of the Instruments

3.8 Procedure for data Collection

3.9 Procedure for data Analysis

32  Research Design

P ena—control group d351gn as

This SlUdy adoptcd pre-! €st, ]lOSt'[GSt guasi-experiment

Kellmg T, ) e st d 0. d two Zroups. experimer tal and control
(=] 1973). Th y v Vel

propused by ( L T
d female students. Pretest was administered to the two

; groups consisting of both male an . ;

| he treatment, 10 determine the groupsC] equivalence based‘ oh the abllllty
roups, before the » ‘ }

g ents were taught excretion using concept

i d
of the students. The experimental Zroup stg
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|

mapping strategy whij : . :
€ the co! fvie
nitro] grou e
2 P st i
the lecture method. A the eng Skt e taught the same concept usi -
nd of the i using .

trealmeIn ;
period (two weeks), a posttest was

administered to both
groups of
Students

CG—)O 1 _*XO—)OZ
Fig.1. Research design illustration

-

. Source: (Adopted from sambo, 2008 &Mamman, 2013)
Key: 1S

EG== Experimental Group '

01= Pre-test administered

02= Post test administered

X1=: Treatment (Influence of concept mapping)

X0=: No treatment

CG= Control Group

3.3  Population of the study

=

I e -
_educational public senior secondary schools

' The population of the study covered all €

two (882) offering biology in Funtud education zone; Katsina state, Nigeria. There are
ondary s{ghools with a population of seven

1”][11;6 ' . 2
cen CO-eduoattonal pubhc senior sec
1 SeCOl]daly two Studems

tua (ZIEF, 2016). Public schools

(S8 2) in the study area

hundred and fifty nine (759) senio

ate of education Fu

according to the Zonal Inspector

23




R

. were used beCallSe llell‘ Organlzatl 1 i
on. StIUCtuIe condition of teachi ‘ ng ang-...
5 €aching and learni g8 i

mode of Operation are i
: Telatively the same. From these, Five hyndred an& twenty fSZOj
were male and two hyng; i : i .
ed and thirty nine (239) were female of average age of 17 years. ‘

The schools are o i
Perating as day schools. The detail of the summary of the used

population is as shown i Table 3.1 P N

Table 3.1: Population of the Study

S/N Schools

Male Female Total

|£ 1 GDPSS Bakori 46 o1 o
’ p GDSSS Barde ; 26 09 35
l! 3 GDSSS Dabai e % o .
\i 4 GDSSS Dikke 22 18 40
5 GDSSS Makera oy 17 54
.( 6 GDSS Kakumi 27 10 37
iy GDSS Kahutu 31 17 PR
; 8 GDSS Tandama 33 16 49
; 9 GDSS Funtua 44 s 70
}I 10 . GSSS Goya 49 i, ; 60
“ 11 GSSS Kurami 22 13 35
12 GSSS Maska 37 o8 45
13 GSSS Tuduniya 48 28 76 e
14 GSS Tsiga = G i
< 520 239 759

Total

S Zonal inépectorate of Education Funtua, (ZIEF, 2016).
ource:
24




technigue fro Jies
m twy 2 2
schools of Funty, education oy, WO co-educational public

Two
Intact clagges Wwere used for the study from the
two schools, one eXpetimentg] 5 ‘

88 fi ; .
fom GS§g Maska, and one control class from
GDSSS Makera, The choice of 43 5 2

tu : 4 i ’
dents a5 sample of thig study is in line with samho

size viable for experi
Perimental research. The sample was divided nto two groups namely

the experimental and the control. Pre-

test was administered by the researcher to 5
secondary schools to eénsure selection of samples that are not significantly diffe.rent in

' terms of academic achievement. Analysis of variénce t-test was used for tﬂe analysis:of -«
results, the results was further subjected to Scheffe’s test for final selection of schools
with equal performance, based on this results, two schools were chosen ie. GDSSS

Maska and GDSSS Makera for the study. The detail of the sample of the study is

presented in Table 3. 2.

Table 3. 2: Sample of the study

Schools Group © Male Female Total
Gen 7 20
GSSS Maska BG1 ;
Tl s 11 elo3
GDSSS Makera cG i ‘ et
25 18 43
Total :
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3,5 Instrumentation

The instrument to be used for thi
1S study ;
(ECPT)V e dy is Excretion Cong
ould consist of 3p multipl
Iple choig,
developed by the researcher bageq on excretj
Tetion conge
excr ;
ring plants. In constryc ’ -
tion of the tegt items, the researcher would :da lop a fest
velop a tes

flowe

blue print of Blooms Taxonomy. ECPT
; w . 2 !
LT I would be used on two different occasions, first as
retest to determine t .
o he current knowledge of the subjects at the beginning of the srudy

econdly, as a
s y posttest to find out what the students would gain on the concept of

~ excretion.
3.6 Validation of the Instrument

The Excretion concept performance Test (ECPT) to be used for data collection in this
study it will be submitted to one senior teacher of biology who is vice academy in

GDSSS Makera Funtua. Two science educators who are well experienced in concept

mapping construction from Department of Science Education in Federal University

Gusau for comment on the validity and correctness of the questions. All of these

. R ification of PhD.
educators are senior lecturers with the minimum quallﬁca

3.6.1 Pilot testing : o
: dents would react to the
Th ot testing is t© find out how regpondent the stUder

e essence of pilot test!

(ECPT) will be piiot tested on a
n Concept P€r

. formance, Test
instruments. The Excretio

o
; character\s’ﬂcs
sample of students having s Sl

f the group in different school not
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included in the selected samy.
sChOo]s bu
t

tool that would part of s
56 be selected g, b the population of fhe st dy. The
S| ing is i X

GDSSS M
St ak e
37 Reliability of the Tostpy era, - e
€nt

ad

test sCOres were tllen Sp]i[ nto two equi 1
I W quivalent halues The scores of the two halv o
4 ¢ 0 halves were

rrelated and |
ol d Pearson Product Moment Correlation Coeffici
| = f oefficient ‘was used to determine
the reliability o i

y of the instrument. From the result obtained, result was calculated and found
o be 0.89, indicati it i |
1 , indicating a strong positive relationship. Thus, the instrument is reliable to

measure the academic performance of the study subjects. i

3.8 Procedure for Data Collection

During the familiarization, the experimental group and the control group were pretest.

The test comprised items on the topic excretion. The pretest was 10 ascertain- the

homogeneity of the experimental and control groups, the researcher would administer the
‘nstrument ECPT to the treatment and 1o treatment groups. At the end of the two weeks
teaching all the students would be givlen‘post' test 10 g_neasu_re +he student’s performance in

excretion.

39 Procedure for Datd Analysts . ’ L
ptive and inferential statistics,

will be analyzed using desetd

The data collect from the field test will be used 0

; il i
uestlon wi
o ¢ research &
mean d deviationl fo ¢ .
and standar |

ndependem t
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Pl T

rest the significance between i il
= Va-riahles 7 ot S A
of all 4 i ;
sigl’li ficance. he' nyj hypotheges 4005 lovel of

E Smestos
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41 Introduction

In this chapter the result of d
2 collected during the researoh and their d :
eir discussions were
presented. The data collect : ’
ed were analyzed using the Statistical Pack for Social
age for Socia

gciences (SPSS) version 2 §
1.0 and the Jeve] of significance for rétajniﬁg or rejccﬁng the

ted hypothesis w: 2
stated hyp as 0.05 at 959, significance level. The chapter also contain summary

of the findings obtained from the results.

4.2 Data Analysis and Results

Three types of data were collected from the study which includes:
1. Performance scores from the pretest
2. Performance scores obtained from the posttest

3. StudentsD scores from concept Mapping construction after freatment.
The two groups of studeﬁts that were used for data collection are the experimental group

for data collection is Excretion concept

and the control group. The instrument were used

performance test (ECPT).

nﬁd Testing Null Hypotheses

43 Answering Research Questions

he difference between mean SCOTEs of biology
e di

¢ method?

is t
e: What 18 |
i hose taught using Iectu:r

Research Question
g strategy a0t

in,
students taught using concept mapp
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T

To provide an answ sl

€I to this IR

Tesearch question, the mean standa:d devlatlon e, f
scores o

I

students taught using cone
ept-mapping strategy and those taught using lectu thod of
teaching in Excretion re method o
Concept Performance Test (ECPT) was used. The analysis is as

shown in Table 4.1 bellow

Table 4.1 Posttest M i
ean Scores of the Experimental and Control Group Based on

Perfermance.

enhance students’ academic

Group ‘ -
N Mean Std. Deviation Mean difference
Experimental 20 67.36 T 1417 -
10.97
Control 23 56.39 12:37.

From Table 4.1, it can be seen that the mean score of experimental group students taught
using concept- mapping strategy is higher than the. mean score of the control group

students taught using lecture method with a mean difference of 10.97. Therefore there is a

difference in the performance of experiment group exposed:to concept-mapping strategy

and the control group taught using lecture method. This imeans that concept mapping

performance. in biology. To find out how significant the

difference is, t-test statistics was used in analyzmg the scores.

HO,): There is no significant difference between the mean scores
1)

strategy and those taught using lecture method.

Null Hypothesis One (

of students taught using concept mAppInG

30 t




To test
|

this hYPOthesi 5
8, the po, ; !
Postiest mean scores of experimental and control g'rb‘dp'sk”"

i students were analyzed i
usin s
' 8 the t-test statistics. The result of the ttest analysis is shown

in Table 4.2 below.

| Table 4.2 Posttest t-test 7
of E: i )
i Aperimental and Control Group Based on-Academic
i Performance | i
| i .
| Grou
'; p N Mean Std. devt Std, Error mean df t cal t. crit p-value
| f
i Experimental 20 6736 14.17 216
206 420 200 0.02*
Control 23 5639 1237 2.06

*Significant at p<0.05 level

Table 4.2 Shows that the tcal of 4.2 is greater than the t.crit of 2.0 and the p- value
observed was 0.02 at the degree of freedom of 74 and 0.05 level of significance. The p-
value of 0.02 is less than the alpha value of 0.05 which is an indication that there is
significant difference in the performance of students taught biology using concept-
mapping strategy and those taught using lecture method, The mean score of the

experimental group as shown in Table 4 is 67.36 which is higher than 56.39 mean score

of the control group. This indicates that the experimental group students taught using

concept-mapping strategy performed better than the control group students faught using

lecture method. « el

Based on the result of Table 4.2 the hypothesis which states that there is no significant
ased on ) ;

emic p t using concept—mapping and
di 1 d erformance of students taugh
ifference in the aca 1

| i j . There is Slg ificant difference in
. thos! i ure mﬂthod 15 therefore Ie! ected Ther -
| € taught usimg lec nifi : t diffe
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the performance of s
tudents t i
v aught using concept-mapping and those taugﬁt using lecture
m n favor |
of those taught Using concept-mapping strate . .
| Cgy.
Therefore, concept-mapping strategy is found |
. ound to be mgre influence jin improving
student’s performance than the lecture method |
od.

Research Question : o :
Two: What is the difference between the academic Peff"”-“a"ce. :

mean scores
of male and female students exposed to concept mapping strategy?

Table 4.3 Postte ; : .
st Mean and Standard Deviation of Students’ IPerfnrmance"—'«é

According to Gender in the Experimental Group

Gender N Mean std. deviation Mean difference

Male 11 37.71 2.34 ——
035 =

Femele 9 38.06 2.37

R e — —

From Table 4.3, the mean scores of the male and ferale students are (37.71 and 38.06)
respectively with a mean difference of 0.35. The female students achieved higher than the

male students. To find out if the value is significant, t-test statistics was used.
|

Null Hypothesis Two (HO;): There is no significant difference between the mean

performance scores of male and female Biology students taught the concept of excretion

using concept mapping.
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Table 4.4 show Posttest ¢.

test of the P i
erform I ;
to Gender Ance of Experimental Group Accol_'dmg

Gender N Nean

8D Std. error means df tcal tent pvalue
R e ORI o
Male N e

35 054 2.04 093

Femele 9 3806 237 1.19

. Not Significant at p>0.05 : ; '| 5

e

From Table 4.4 the calculated t value of 0.54 is less than the critical value of 2.04 at th
degree of freedom of 35 at 95% confidence level. The obtained p-value of 0.93 is greater
than 0.05 significant level. This result indicates that there is no significant difference__‘_.in
the performance of male and female students-when taught biology using 'Boﬁce'j:)tl-' I
mapping strategy. By implication ~ male  and  ‘female stude:ln.s
performed equally the same when exposed to conceplt mapping strategy. The null
hypothesis is therefore retained. ;

4.4  Summaries of Major Findings

The summaries of the findings from the rgsults are as fol‘lows‘

. ino concept- mapping strategy achieved
i) Students in experimental group fatightt usig Camcents ERSHE Sob

ntly hig j in the control group taught using lecture
s'gn'f ca igher than the subjects 1n |
ignificantl hi . h

method.

+nificant difference between male and female students(] abilityto
o signifi &

ii) There was n
construct concept mapping.
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4.5 Discussion of the Resiily Sk
L

The Objective of th;
S Study Was to
O Invest]

academic i
performance ip biology among
secondary

school students in F Katsi
tate, Ni T s 1n Funtua Katsina
8 gerla he results are dlSCUSSed as foll :
OWSs;

Ihe iesult ilom the I rch | d that the
eseq C testlon and t ﬂdlcate 1
estmg of hypOthESlS one 1

experimental group whe were -

taught using Concept mapping strategy aclicved

significantly bette; :
g y T than those in the control group who were taught same concepts using

Lecture meth TGt ; :
od. The significant difference in performance is in favour of the students in

the experimental group which suggested a greater effectiveness of Concept mapping

strategy over the Lecture method of 1‘eaching.

This finding is in conformity with that of Appaw (2011), Otor (2013), Jack (2014) who
reported that students exposed to Concept mapping strategy significantly outperformed
students exposed to traditional method of teaching. In* similar works by Cheema and

Mirza (2013), students taught using concept mapping had significantly achieved higher

. than their counterparts taught wit

performance mi ght be that the instructional strategy provides opportunity for students to-
link pts learned. Concept mapping strategy enable students to establish a
ink conce .

increasing performance. The students in

hereby
relationship between concepts learned theredy

see links
the experimental group Were able to seg

i i rere taught
comprehension o topics which they W gl
: the control group showed that lecture method is not very
dents in the

The result of the st
earning and increasing ac

: ingful 1
effective in promotmg meaning

ademic performance. As

34

h the traditional method. Studenits improved=—<

among concepts and this boo&te& thﬂei}'

gate the effect of concept mapping *strategy and 3




sudents in lecture Methog . el
Ngaged 54
Passiv

argument of Stein horst oy i, ¢ learners, This io in!lie with the
> 1995 that trag; :
adi

: tiona] ;
o view students as passive lentniye Lecture method has a tendency
ecause it do,
es

concept Mapping group m;
S learnt meaningfully because of the hierarchical

ical and se i :
logica quential presentation of concepts. Ausubel (as cited in Novak &Canas,
2008) asserted that, for meaningful learning to ocour the new ifleas st have potentids
meaning and the learner must possess relevant concepts that can anchor new ideas. The
learnsr must also consciously relate the new ideas or-verbal propositions to relevant
aspects of their current knowledge structure in a conscinus‘ manner. According to

Ausubel (1984) meaningful learning occurs by the process of subsumption when

potertially meaningful propositions are subsumed.
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CHAPTER FIVE

sU |
MMARYy, CONCLUSION aND RECOMMENDATIONS

5.1 Introduction
In this chapt
apter the summary of the study were presented. The summary of the findings,

conclusion fr
om the findings and recommendations arising from the study were

di
1scussed. The limitation of the study and suggestions for further studies were also

outlined.
5.2 Summary

The study was conducted to detetmine effect of Concept mapping strategy and academic

performance in excretion among secondary school students in Funtua education zone,

Katsina state. To achieve these, two groups of students were formed; one of the gfoi;fis
the exxperimental group was exposed to Concept mapping strategy and the other group the

control group was exposed to lecture method. The effect of the methods in academic

performance was deduced.

The sample size for the study comprised a total of 43 Senior Secondary two (SSIL)
Students drawn from two Secondary Schools in Funtua, Katsina State. The Government

Senior Secondary School Maska served as the experimental group and the students were
enior |
taught Excretion using concept mapping and Government Day Senior Secondary School
augh .

ts were taught the same concept using

trol group and the studen
Makera was used as con
|

. lecture method.
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Three

rmance Test, a 30 item multiple

inSlI"umeﬂtS
Were used: Exeretion Concept Perfo
choice instrum .
ent and Excretion Concept Construction

tastel s Test. One null hypothesis was
t 10 answer the stat
ed research questions, The study adopted a pretest — posttest

Quasi Ex; )erimentaLC 10! the st (iy nvolved teack 2
ont; T i T the ;
1 G oup demgn. he treatment for £ i 1 ’
§ I =

the experimental org -
u : ; gt
8I0ups excretion concepts in biology using Concept mapping strategy

and teaching the 4
§ the control groups same excretion concepts using Lecture method.

A pretest was administered to the experimental- group and the control group before
comraencement of treatment. The treatment lasted for two weeks after which a posttest
was administered to both the experimental group and the control group. The de;t;1
generated were analyzed according to the stated hypotheses. The data was analyzed usiﬁg
t-test statistics, Mann-Whitney and Spearman Rank Correlation Coefficient with the help
of SPSS Statistical version 21.0. The confidence level of p<0.05 was adopted for

retaining or rejecting the hypotheses.

5.3 Conclusion

1. When students were taught excretion concept using Concept -mapping strategy, it

was found to improve the performance of Senior Secondary School Students in

Biology. .
i ing in i ing the performance of
ing Strategy 15 more effecting in increasing

2. Concept Mapping

nts in biology than the Lecture Method.

Senior Secondary School Studel
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5.4

Contributions to Knowleg
ge

The concern of th
18 5
Study wag 1 Investigate the effect of concept:

academic performance ;
ance in ex, i
cr
€tion among secondary schopl students . The findings of

this study have sjon;
gnificant el !
contribution and great implications for educational practices.

The following contributions to knowiedge were mad
ade:

\

1. The researcher i 4
was able to establish that students taught excretion using Concept

mappin, -
PPIng strategy had significant academic performance mean scores regardless of

gender.

2. The researcher developed mole concept performance test which could be used by

other researchers in future.
5.5 Recommendations |

The following recommendations were made:

1. Lecture method in this research study has been found to be less effective in improving

the academic performance of students. Therefore science teachers should look for

alternative and more influence means of instruction to avoid poor performance of their
students.

2. @ t mapping strategy has been shown to improve academic performance for both
. Concept ma] ;

teachers should be advised to adopt the approach in teaching.

Education through Nigerian Educational Research

sexes; therefore

nd State Ministries of
) Katsina branch should provide adequate- funds for

3. The Federal a

nt Council (NERDC

and Developme St
of seminars, workshops and conferences that focuses

‘ in-form
training of science teachers in-fo

mapping strategy and.



on Concept map
ping strate
8Y and other teaching strategies that are more influence b
promoting academic Performap,
ce,

4. Organizations s
uch as %
Science Teachers Association of Nigeria (STAN), Nigerian

Educational Research
and D
evelopment Council and others should incorporate Concept

mapping strategy in Sgj
enc
@ curioulaut Semm Secondary School level to encourage use

of the strategy among science teachers,

5. There is a need for ’ )
for curriculum planners and textbook publishers‘to take- into™

cogmzance Con . .
: Cept mapping strategy in developing the curriculum and the textbooks as

context for each unit of learning must be identified, This will simplify adoption of the

method for use by teachers.

5.6 Limitations of the Study

1. The schools used for this study were two Government Secondary Schools of Katsina
State which narrow the scope of generalizations of findings. The generalization could not

be extended to other schools in the State like Private Schools, Military Schools and

Federal Government Schools.

2. The conclusions reach

trateay on the teaching of excretion at Senior Secondary Schools of Katsina State.
strategy
ies 1 factors such as age, ability, maturation
i in some extraneous ) 3
3. The major weakness lies
jch were not controlled in this study.

i i s wh
and previous learning experience

jons for Further Studies

57  Suggest
ed in other States of N

licat igeria and other Science Subjects to
hould be rep 1ca ¥

1. The study s

jzation.
increase the scope of general

39

ed in this study are restricted to the effect of Congcept mapping .



2. The study can be extended to othe, levels of education to see i lbvalic i Pt inthe
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APPENDIX A

Excreti I
1on C
oncept Performance Test (ECP
2 ) ;
|

There are thirty (30)
multiple :
Ple choice questions with options lettered
ettered a-d, choose the

correct answer by circli
n
£. You should also provide the informati
rmation below:

NRDIEI oo vasiaiindiaia s
Schooki-...oooooiiii
GEntleri= ooooviieieaninnns

AR oo s

(Q1) Excretion isthe ............. of metabolic waste products from the body of a living

organism.

! () Removal (b) bodies (¢) produce (d)process

\
|
ar¢ in close contact with the external

“ (Q2) All parts of a unicellular ..o

environment

{luid (¢) excretion @) organiso - :
|

(2) Body (b)
.of the body.

i
i .
. ted food gubstances undergo 10 the ...~

(Q3) Diges
th
: (a) Cells (b) intesti™® (o) stomaoh (97
A.......tubules ‘

(Q4) The excreti
(dy pladder

id
(a) Malpighi a8 () Urinaty tubule (€) Kidney

44 ’ ‘



o S

e Tsth ter
€ one of the excretion system |

) Liver () kidney (c) lung (d) heart

(Q6) Excretions in plants are
: and stationary

(a) Leaf (b)root (c) autotrophic (d) water
7) The followi
(Q ) : ollowing are some part of excretory system except
(a) Kidney (b) bladder (c) mouth (d) urethra

(Q8) These are the following mechanisms that is involved in the formation of urine

except
(a) Active transport (b) passive diffusion and osmosis (¢) hormonal control (d) urine
(Q9) The organelle which eliminates water from the body of 2 protozoan is

(a) Plasma membrane (b) contractile vacuole (¢) cell wall (d) protoplasm

(Q10) Which of the following parts of the mammalian skin is involved in exeretion?

(a) sebaceous gland (b) sweat gland (c) hair follicle (d) malpighian layer
a) seba

group of orgaﬁisms does excretion take place only by : ;

(Q11) In which of the following

surface?
simpie diffusion through the body

{ and amoeba paamecium, grasshoPPeL and snake (6
an ;
® e, 10 amoeba and euglena

pe clum,
ppe 1 ad 1 g ( )
gtaSSll() T, O al d eu lena d arame

i astes,
(Q12) less nitrogenous We

45 = g



Kalls {‘) Temperatur
€ (b) sweat (¢) excretion (d) urine

@) The fluid that filters into the bowman’s cailsul is kn :
& is known as

(2) Henle’s loop (b) hydrogen (c) protein (d) glomerular ﬁitralte
(Q14) less oxygen and glucose, and more carbon dioxide, as result of
(2) Lung (b) cellular respiration (c) breath (d) inhalaltion
(Q15) The urine formed trickles down the urethra and collects in the
(a) Bladder (b) kidney (¢) urethra (d) aorta

(Q16) Urine is stored in the

(a) Urethra (b) artery (c) urinary bladder (d) kidney

(Q17) The kidney has two distinct regions an outer cortex and’,........

(a) Aninner layer (b) an inner medulla (¢} an outer medulla (d) an inner cortex

‘ i : earth
{Q18) Insects are found inthe ..ooooee And driest places on

(a) Hottest (b) cool place (c) tropical region (d) warm place
a

( ! Ve fre: i i sofit's
19 i in Shwate.r which 18 ].ly [)Ot()lllc o the content;
( ) The amoeba wves

duce (¢) celt wall (d) cell



(81543015 () Organiom (c) eephang (g)ingee e
CLs

(Q22) Flatworms may be free-living or : e

(a) Parasitic (b) parasitology (c) paramecium (d5 organisn
s

23) An . |
(Q23) An earthworm has a segmented body, each segment has a pair of tubes called

(a) Hairy body (b) nephridia (c) motor nephridia (d) nephridiatic
(Q24) The urinary tubule is the functional umit of the ..............
(a) Urethra (b) bladder (c) kidney (d) aoter g

(Q25) The blood entering the kidney is already at .........

(a) Low pressure (b) high pressure (c) temperature (d) at Liver

5
(Q26) The paired kidneys are .-~ of human |

(a) Exct eti{)n (b) two organs (C) left al'ld flght. {d) excretory orna‘ns
ucts ﬂ-ﬂd water Whic‘h are liber ated into the ........
3

(Q27) Nitrogenous waste p.rod

: e jalysis

‘ 1 (d) haemodial

i c) haemocoe

Liver (b) Kidney (

: tion of urine except

es involved in the forma!

S5
. - cretion (d)
| i tubular s€

(b} gelective reabsorption (©)
Jtration
(a) Ultra fi |

capillaries
A7



Q29 J wateris lost COﬂtinuously from al} Patts of a plant aboye the

(a) Soil (b) branches (¢) root (d) stem
do not have special excretory organs

(a) Plants (b) insects (¢) earth worm (d) fungi
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