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Abstract

The study examined the Effects of Computer Assisted Concept Mapping and Analogical Instructional
Packages on Niger State Male and Female Secondary School Students' Achievement on the concept of
metabolism in Biology. Quasi-Experimental design (Pretest-Posttest-Control group design) was adopted
Jor the study. The target population for the study was all the year Il Senior Secondary (SSH) biology
students from the three senatorial Zones (A, B and C) of Niger State. Three (3) co-educational Senior
Secondary Schools were purposively selected from cach of the three zones making a total of nine (9)
schools used for the study. One (1) school from cach zone was used as experimental group |, another one
(1) school as experimental group 2, and the third school was used as control group. A total of two hundred
and sevenlty (270) students (135 male and 135 female) were selected (by simple balloting) from the nine
(9) schools used for the study. Thirty (30) SSII students (15 male and 15 female) were selected from each
school for the study. 50-Multiple Choice Test Items on Metabolism (MCTIM) and the CAl packages
Experts validated the instruments. A pilot test was conducted and the reliability coefficicnt (r) of 0 96 was
obtained. Analysis of Covariance (ANCOVA) was used to test the hypothesis formulated at 0.05
significant levels. The result revealed that there was no gender difference among the students exposed 1o
the CAl packages. It was recommended that the use of Computer Assisted Concept Mapping Instructional
Package (CACMIP) and Computer Assisted Analogical Instructional Package (CAAIP) as teaching
strategies should be adopted by science teachers in secondary schools.

Keyword: Achievement, biology, concept, ¢ffects, metabolism, students, and Niger State.

Introduction

Womens' role in social and economic development seem to be culturally determined in traditional
socielies, hence, their potentials seriously constrained and taken for granted (Morenikeji, 2000). This
resulted in women being subjected to considerable industrial and occupational segregation. They are
particularly concentrated in semi skilled and unskilled employment in retailing, catenng, cleaning and
clothing industry. Women are mostly employed to the lower grade clencal and sccretarial posts, while the
relatively small portion of professional women employces are concentrated in the caring profession like
education, social welfare and health (Morcnikeji, 2000). Federal office of statistics (1996) in Morcnikeji
(2000) reported that ong of the causes of low status accorded women in several socicties is the
discrimination against them in education. World Bank (1993a) reported that there is a great disparity in
male-female school enrolment ratio in favour of male. This finding is supported by a five ycar (2007 -
2011) enrolment analysis of Government Day Secondary School, Minna, students for Senior School
Centificate Examination (SSCE) as shown in table 2.
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[able 1: Enrolment Analysisof G.D.S.S. Minna Students for SSCE (2007-2011)

- 2008 2009 2000 o5~

Ney 2007
Male 3140 412 447 475 5\”_
(57.14%)  (64.67%)  (57.60%) (56.48%) (58 001
Female 255 230 329 366 370
(4286%)  (35.33%) (42.90%) (43.52%)  (42.00%)
Total 595 651 776 841 881
T

Source: Secondary School Education Board, Minna

-nrolment of maleis higher than that of the female studer,,

It can be seen fromtable 1 that, the percentage ! .
f the secondary schools in Minna and the pereetss,

Govemment Day Secondary School 15 onc 0 :
cnrolment chown above s not quitedifferent from thatof other secondary schools. This dispanity in schn

enrolment 1n favour of male was attnbuted to the desire of some parents to educate male chuld rather e
the female chuld pantly because, they believe that the male child has better employment oppenumities th,
the fenale chuld (Werld Bank, 1993a) This therefore drew attention of the whole world to the gen’=
issues in developmental cfforts most especally in the developing countrics like Nigena. Maxy
researchers have shown much interest in the study of the relationship between gender and differentn)
cffecuveness of schooling by geader globally (Olatoye, 2008; Iwendi, 2009; and Enu, Anuzh & Dz,
2013). Their findings are in line with the report by World Bank (1993a) as they all reported that more male
are found in school thzn female stedents. They further asserted that female participation both in sacz
and education 1n general have been observed to decline drastically. Bogar, Kalender & Sankaya (2012)
opined that factors responsible for this decline include carly maturation and carly marriage of the feml:
wards, which leads to thair removal from schools particularly in northem Nigena. Iwend: (2007) 2xd
Chado (2009) reperted that both the attendance rate and the quality of female education differ from repea
to region. More girls attend schools in the southern and westemn part of the country than in the nonkes
part. Studies by Enu, Anuah and Danso (2013) also showed that there are differences in performarce cf
boys and gjr_ls in science class. They further reported that there was a significant higher achievemezt ¢
boys over girls in integrzted science in Junior Secondary Schools. Olatoye (2008) reported that me
students responds to tezcher’s questions by raising their hands and also manipulates equipmenttoa grea=
extent than female students in classroom and laboratory activities. The studies above examined the geod=
difference in different arcas ofr;::c:rch. The present study is aimed at determining gender differences witk
the hope that further confimmation of the existence of gender differences in performance would be maé
through the usc of concept mapping and analogics inform of Computer Assisted Instruction (CAJ).

Many research works conducted on the use of Computer Assisted Instructional (CAT) strategy reporie]
that, CAI has been effective in enhancing students’ performance than the conventional ¢ =
instruction otherwise called raditional method (Ifeakor, 2005; Karper, Robinson & Casado-Kehoe, 200
Basturk, 2005; Davis, 2005; Akour, 2006; Collazos, Gucrrero, Liana & Ocizel, 2008 and Mudasin &
Adedeyi, 2010). However, literature on Computer Assisted Cc,mc«.-pt Manpite ;de ComofitE Acsid
Analogical Instrucuionsl Packages are not commonly available in Nigena 'f‘]r:is IL on fthc}:mjor -
that motvated the researchers to apply Concept Mapping and Anslogy 1n form of Computer A
Instruction (CAI) which s the current global trend in Information and (é;z’ L 107 9 ”[?mlg::olog)’

for classroom instructionto determine whether secandary school Studcnts?;?hﬁiﬁ:l \ffn be lrIJP""ﬂ‘al

Objective of the study

Thz purposc of this study was to detamine the pender di . f
o oy By bidliigs stuch;u_u differences in achicvement on the coneeP!®

Research Question

Duning ‘hsj"ﬁ_c”d‘ :'-U:"Y- !h;.- answer 1o the following research o Tl
(r | crenccn lhc aciney L ues ) s

-hmﬁq - h compuler ass ’J'c:jmcn“)f"h'lc and female siude L 1bn svas peria zbols®

in biology with compuler asisted Cconcept mapping and an.j nts taught the concept of me (hos€

h conventional lesture method? nalogical instructional packags A7

!
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Nullhypothesis
The following nu_ll hypolhcsis was formulated and tested at 0.5 level of significant.
H,: Thereis no significant difference in the achicvement mean scores of male and ferale students taught

the concept of metabolism in biology with Compulter Assisted Concept Mapping and Analogical
Instructional Packages and Conventional method

Research methodology

Design: The rescarch dcslign adopted for tlus study is a Quasi-Expenmental design. It 15 a Pretest-
Postiest-Control group design consisting of multiplc treatments This design enabled the researcher to
concurrently manipulate the two independent variables (Computer Assisted Concept Mapping and

Compulcr Assisted Analogical Packages) to assess the cffects of their interactions on the dependent
vanables (Malc and Female Students' Achicvement).

Sampleand sampling techniques:

Purposive sampling was used for sclecting schools for the study as only few of the sccondary schools in
Niger state have e-lcaming facilities. Simple random sampling technique by balloting was used to assign
the sampled schools to experimental and control groups. The target population for this study is all the year
I Scnior Secondary (SSII) biology studentsin Niger State.

Sample for the rescarch study consist of two hundred and seventy (270) students (135 males and 135
fermnales) from nine (9) co-educational Senior Secondary Schools selected by simple balloting technique
from all the three (3) Senatonial zones of the state. Three schools represented each of the three zones (A, B
and C) making a total of nine (9) schools used for the study. This implies that, one school each from each
zonc was used as experimental group |, experimental group 2 and control group. Atotal of thirty (30) SSII
students (15 males and 15 females) were sclected by simple balloting technique from each school for the
study. The experimental group | was taught the concept of Metabolism in biology using Computer
Assisted Concept Mapping Instructional Package (CACMIP) while experimental group 2 was taught the
same concept using Computer Assisted Analogical Instructional Package (CAAIP). Control group on the
other hand was taught same concept using Conventional Method

Instrumentation: )
Two rescarch instruments used for this study were Test instrument and Treatment instruments

Test Instrument

This was a 50-Multiple Choice Test Items on Metabolism (MCTIM) drawn from past question papers of
Senior Secondary Certificate Examination (SSCE) 'O’ levels conducted by the West Afnca Examinations
Council (WAEC) and National Examinations Council (NECO). The questions were based on SSII
syllabus and specifically on the concept of Metabolism and were subjected to further validation by three
expents in biology. Each test item had four (4) options (A - D) and only one of them is correct. The pilot test
was conducted and students' scores were analyzed using Pearson Product Moment Correlation (r) and
reliability coefficient 0f0.96 was obtained.

The achievement test instrument was administcred on both expenmental and control groups as pretest and
postiest, The students' scripts were marked and their scores analyzed.

Treatment Instruments :

The treatment instruments were the Computer Assisted Instruction (CAI) packages developed by the
rescarchers with the help of a computer programmecr. The two CAl instrumenls were: (1) Computer
Assisted Concept Mapping Instructional Package (CACMIP) and (i1) Computer Ass!slcd Analogical
Instructional Package (CACIP). Lessons in the CAl packages were planned in an organized manner and
the learming matenials presented sequentially in the following manncr. Introduction, prescnltation of
content with pictonial illustrations (ammation) and cvaluation. There 1s also a section of text that will
enable the students copy notes on the topics being studicd. Addmonully’, there 1s a sell-assessment section
a1 the end of cvery lesson. This section consists of 10-Multiple Choice Test ltems as foml|VC questions.
The first Give (5) questions are to be answered by the students in the class and Lhc» remaining five (5) arc
assignment questions. Each question has four options (A - D) and only onc of them is correct. The students
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will be informed when his/her answer is correct or wrong using ticks (V) and (x) repectnely o
L L ’ U Com,
answer is also followed by a voice sound “CORRECT " and a wrong answveris followed by VOize o
o ‘ — . / e a
IVRONG"'. Students are scored as they supply answers to the questions and the total seore | disnl. X
the end of cach self-assessment seclion. oy,

Mcthodof Data Collection

The sclected students formed an intact class and were used for the purpose of this study The s
biology teachers were trained as rescarch assistants in cach school. The researchers wsed the ¢, .,
Computer Assisted Instructional Packape (CAIP) on the cxpernimental groups but taught the .;anm:!“_w_;
personally using Conventional method, although, they solicited for the assistance of the schog) l‘
teachers particularly during the use of instructional packages and administration of pretest apg F:.L_‘_‘
The contact penod for the study was fourteen (14) weeks. e

Mcthod of Data Analysis

The Pretest and Pastiest scores of the students were analyzed using Staustical Package for Seaa) Sem
(SPSS) version 16. Significance of the various slatistical analyses were determined at 0.0$ nmr_:.
level. The statistics uscd for analyses were Means, Standard deviation, Analysis of Vanance (ANOYy,
Analysis of Covanance (ANCOVA) and SchefTes' past hoc tesi

Results and Discussion
Table2: Analysis of Varlance (ANOVA) of Pretest Result of Experimental and Control Groups

Group Sum of Squares Df Mcan Square  F Sig.
Between Groups  434.467 2 217.233 5.568"* 004
Within Groups 10416.900 267 39.015
Total 10851.367 269
*Significantatp<0.05

Table 2 shows the pretest ANOVA results of both Expenmental and Control group students The ANOVA
result (F = 5.568), is significant at 0.004. The F value is also significant at 0.05 (F = 5 568, p<005) T
result revealed that there was a significant difTerence on the pretest scores of the students. This 7!

that, the three groups were not equivalent in terms of their prior knowledge on the concept of metab-li=
beforethe treatment.

Null Hypothesis (110)
There is no significant difference in the achievement mean scores of male and female students taught =

concept of metabolism in biology with Computer Assisted Concept Mapping Instructonal Mad=
Computer Assisted Analogical [nstructional Model and Conventional method

Table 3: Analysis of Covariance (ANCOVA) Result of Achieveme o Experimo™
And Control Group Students on Gender chievement Scores of Exp

Type HI Sum

Sourcc of Squarcs Df Mecan Square I SIE_~
Corrected .

Model PEILOHS 6 1542.106 447 244 000
Intercept 5981.206 ] 5981.206 | 73553 000
Pretest 8406.593 1 8406.593 243863 122
Gender 1919.814 5 183.963 111,558 000
Total 668464.000 279 '

Corrected Total _10159.467 269

— —_— /
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Table 3 reveals that, the ANCOVA result (F = 111.358) is significant at 0.000. This F value 15 ulso
significant at 0.05 (p = 0.000; p < 0.05). The treatment instrumert is belicved to have produced a
significant difference on male and female students' achievement. Scheffe Analysis was then carmed out to
find out wherethe significant difference existed among the three groups as shown in table 4.

Table 4: Scheffe Analysis of Achievement Scores of Experimental and Control Group Students on

Gender
Mean 95%, Confidcnce Interval
Difference Lower Upper
(1-) Std. Error Sig. Bound Bound
4 s .B44 1.221 993 -3.25 4.94
6 -.356 1.22] 1.000 -4.45 3.74
7  .489 1.221 .999 -3.60 4.58
8 3.422 1.221 168 -.67 7.51
9  4.222° 1.221 .038 13 8.31
5 4 -.844 1.221 993 -4.94 3.25
6 -1.200 1.221 965 -5.29 2.89
7 -.356 1.221 1.000 -4.45 3.74
8 2.578 1.221 487 -1.51 6.67
9 3.378 1.221 .180 =71 7.47
6 4 .356 1.221 1.000 -3.74 4.45
5 1.200 1.221 965 -2.89 5.29
7 .844 1.221 .993 -3.25 4.94
8 3.778 1.221 .092 =31 7.87
9 4,578 1.221 .017 49 8.67
7 4  -.489 1.221 .999 -4.58 3.60
5 .356 1.221 1.000 -3.74 4.45
6 -.844 1.221 .993 -4.94 3.25
8 2933 1.221 332 -1.16 7.03
9 3.733 1.221 .100 -36 7.83
8 4 -3.422 1.221 .168 -7.51 .67
5 -2.578 1.221 487 -6.67 1.51
6 -3.778 1.221 .092 -7.87 31
7 -2.933 1.221 J32 -7.03 1.16
9 .800 1.221 .994 -3.29 4.89
9 4 4222 1.221 .038 -8.31 -.13
5 -3.378 1.221 .180 -7.47 71
6 -4.578° 1.221 .017 -8.67 -.49
7  -3.733 1.221 .100 -7.83 36
g8 -.800 1.221 .994 -4.89 3.29

*. The mean difference is significant at the 0.05 level.
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EXPERIMENTAL GROUPONE  EXPERIMENTAL GROUP TWO CoNTy,,
GROUP

- =F¢ 8=Maleanqy.
4=Malcand 5= Female 6=Maleand 7=Female - ' =
Frcm[?.:{;!c 4, Scheffe result indicated a mlczl(n ;COI'; of4 -lzglﬂfgotg'%:n:'fl?z;;o%"}ﬂ:fsgalnl i(xfd: 0.0]3.::
0 03) between expenmental groupl male (4) and control ‘ ; Ialen |y,
sncc;u)ﬁc.m dlffcr?n:c C\lslcd}:bcx\\'ccn c.\pcnm}clnli}:] Bmupb:,u?jlgf?g;fpnf?)‘ (f)r]rf”ug fcénallsi.hsckﬂ“

<ultal dicated can rcore of 4 38 and a hugh upper . - 0.017;p < o
z;:]:\:;lzhi:;; Azn:mlc (6) and control group female (9). This 15 an mfdxc.nl(mn that sygz,r
diffarence cxisted between cxpenmental group 2 male and control STOUP_ cmale. Scheffe Wy,
addition, indicated a mean score of <1.22 and a high upper bp\{nd Of-.!3 (P = 0-033_; p <0.05) hungm
expenmental group | male (4) and control group male (8). Thisis an lndl(.:;\llOl"l that mgmﬁc;m.dlﬂ- :
cxsted betw een experimental group | male and control group female. Finally, Scheffe result indiczro,
mean scare of <458 and a high upper bound of -.49 (p = 0.017; p < 0.05) between CXperimental gro,
male (6) and control group female (9). This is an indication that significant dl_ﬂ'crcncc exasted bepy
expenmentzl group 2 male and control group female. In the other word, the differences obsenyeg .
between, first, male of expenmental group 1 and control group female and secondly, male of CXPeTimers))
group 2 and contro! group female.

From the above Schefle results therefore, research hypothesis that there is no significant difference ms
achicvement mezn scores of male and female students taught the concept of metabolism in biology wry
Computer Assisted Concept Mapping Instructional Model, Computer Assisted Analogical Instructior)
Model and Conventioza] method was rejected. The result was not in consonance with the firding; of
Arbaba (2003); Joiner, Messer, Litleton & Light (20006); Iwendi (2007); Orabi (2007); Chado (2009) e

Ramatu (2014) who reporied no significant difference in students' achievement when taught with CaJ
packages.

MajorFindings of the Study

The following findings were recorded based on the statistica] analysis of data collected dunng the stody

l. There was 2 significant difference on the pretest scores of the students when ANOVA was wsedts
analyze their scores. Thus therefore indicates that, the three groups were not equivalent in terms of

their prior knowledpe onthe conceptof metabolism inbiology before the treatment.

The expenmental groups | and 2 upon which the research instruments were used achicved igha

than the contol group upon which Conventional method was used. The difference &

schievement was found to be significan, favouring experimenta] group 2 sm;!cnls.

3. Experimental Group 1 and 2 male and female stud : _
The difference in achicvement was found t i achicved higher than the control gy

o be significant f; : : 2 Wit
achicvement mean gainof 1.60 significant favouring experintental group 2 i3

(28]

Conclusion
In the Tight of the above major findings, if
Assisted Concept Mapping Instructiona] Model (C used for the study to Comp

; : S g ACMIM . =)
!r:dlmcuomj wiadel ﬁAAD\I) insuchalimited period of time coallgrr];jsu(l:toix:f: l;f Asn'sl:sinleducrI\u'nf.il\lt:ri:ogltj
. retention, 1t stan - to reason that under noymg| classroom setting. 1}, chastriking b
instructional strategies would prove to be very efficient and eff, iy 1g, the use of these lEISLTU
and retention. cCive inimproving students’ achieverse

Recommendations
From the above findings, the following
» cCo 1

ety g mmendations e made
(1) The use of Computer Assisteq Concep )

Assisted Analogcal Instructgna) .‘-rcl))dcvllfgpmg o

teachers in secondary cchools. IWM)
(11) Government should organze and ¢

for the efTective utilization of ¢

ructional Mode| (CACMIM) and Comp*?
s teaching stratepyes be adopted by 27
Computer Assisted Concept M *Ponsor ¢y

IPPINg [ne chers 19
Aralopical Instructional Modcl(cl\/\‘”ﬂ;lmmuonal Moad

A3 Instructiny)

€
altend training courses on the Y

¢l (CACMIM) and Computer ASS®
SU’&[C[’Jcs_
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(u)  Government should motivale teachers by raising their status and increasing their monthly
emolument. This will encourage them to stay in the teaching profession and dischargetheirdutics
cffectively.

(v)  Authors should usc relevant and familiar concept maps and analogies for presenting specific
concepts and principles in scicnce textbooks. This will make students’ learning morc mecamungful
asthe famihar concept maps and analogics in the book will encourage themto rcad on theirowr.

(v)  Teachers should be conversant with previous knowledge of students and make efforts to build on
them particularly while using analogy instructional stratcgy.
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