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the need to
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because the hnowledye of biology 1s needed 1n

the study o medicing, dentistry, velerninary
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1otechnolopy  ang
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Examimation Council Chyef k‘-‘“’"'ncrx' s
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é()ll) all revealed thyy Blﬂlogy idd
€ year W'\EC
r State Biolgg,
poor r'(-'rl‘(orm;l
I Below-

1 tenns ol students! |1¢rt}_umuntc
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performed below average A fiy
results (2006 - 2010) of Nig
students indicites studenty!

fice gy
SSCE as presented in Table

- 2010
Subjeg Year lotal Credit pass Pass m
(Al -CO) &% (p7.pg) g0, (FO) & w,
Biology 2004 6640 119 (17.92) 1563 23.54)  3g¢1 (58.54)
2007 3395 289 (8.51) 453 (13.34) 2653 (78, 14)
2008 0385 698 (10.93) 1092 (| 7.10) 4595 (71 97)
2009 6526 1133(17.38) 1301(19.94) 4091 (62.68)
2010 fxas L303(19.11) 1380(23.08) 957(57.8] )
Soureg; Niver Stae Ministry of Fducation (207 1)

Table | reveals poor Performance of N
biology Students g therr Percentage pasg at
credit oyl were |7 90 (in 2006), g Sty
2007), 1) 2% (in 2008), 17.387, (2009)
19110 ¢ Percentyg
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1ger State
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¢ flure
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2006), 91.48%, (in 2007), §9.07%

182.62%, (m2009) and 80§90, (
Problem of Students’ POOr perform,
Peculiar ¢, Niger Sigqe along by,

Problem ¢ revealed on Table ).

(in 200g)
in2010),
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’ . . ’ XSO [
\ cntie | look at F\hlu 2 ru.L.l.l:: that biology A critical look at wable 2 reveals that biol
udent™ puor perlormance at 58( liilu\'cl s i students’ poor performance al ".SCE‘ lev (; e
onal problem Also. analysis of National — national problem Also "Hly;,s of ‘Jct '»1:
N ~ . . y ’ ey ab
|-\;nmn-.mun C ouncil (NIC Oy resultorbiology l-.x:munminmCuunctl(Nl-(‘())rcsulm;hltl{ina
g e . . . . - , ,"
_udents qUSsek level over a pertad ol seven udents at SSCE level over a penod of W,Zy
210 - , - 5C
Vears (2000 - 2012) as shown table 3 reveals  years (2006 - 2012) as shown in table 3 rev ln
£ a able 3 reveals
greneral poor performance of secondary school

performance ol sccondary school

L'L:”C| ‘]l I“‘l\r

qudents. students
Subject  Yedr Tow  Credit (Al C6) Pass (D7 - E8) Toal that faled
o 00.8 L &% (F9) & %

Biology 2000 800,866 140.19049.41) 21230323 83)  178.245(20.00)
2007 980337 503.388(51.24) 239,909(24.47) 195.189(19.91)

2008 [.082.262 815.331(7533) 1 14,489(10.57) 94.518(08.73)

2000 [,157.883 501,968(43.35) 267,11%23.00) 125,758(10.86)

2010 1.110.7335 502,677(45.26) 316,249(28.41) 225,055(20.26)

2011 1,005,894 208.555(29.68) 326,(92(32.42) 348,890(34.69)

2012 1,005,032 316.049(31.45) 455.955(45.37) 264 486(26.32)

Suuree: Head of research (NEC )
. 1< onc of the factors
ls' poor pecformance 1N

at teacher's

instructional - strategy
responsible for studen
Biology. These studics revealed th

fferent examination hadices

Results of the two di
¢ trend

followed the sam

as shown above
general prablem

uve as aresult

imdicating that there must be a
dents' poor
ary levelofthe cducational
ocrated with - the

responsible for stu performance

particularly at second

syatem All these are dss

problems of Judents’ poor retention ol e oneepls
taughtmthe class (Heakor. 2003).

Statement of the Problem

Many studics revealed that rcacher’s

263

instructional strategics are meffec
of which students [ind many topics difticult to
anderstand and retn (Akour, 2000, Ahmed,
~008). In scarch of a hetter way o 1mprove
Biology learning. Abu (2000), Onwukwe and
Onwukwe (2010) and [poma & Onwukwe
(2011) among others hated various methods
which seemed to bring aboul meaningful
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AN Intracona| (CAD

strateey, Co-
STty e e wmme gl Probleny aly e Sy

oscandh oy Jucred ant (e use o Lompuit

Asaisted stractional (C ALY stratcay reputed
Hhat, CAj could be used 1o enhince students
rewenton Akour. 2000, (olluzos, Guerrero,
L lina & Octzel, 2008 aned Mudasin & Ndedegr,
2010y, hterature
Assisted - Coneept Mapping and - Computer

Asaisted Analogical Instructional Modely are

However, on  Computer

hmted i Napenin These are the major reasons
that motvated the researchers to apply Concept
Mappig and Analogy - form of Computer
Assisted Instruction (CAD s one ol the current
lobaltrend i Informmtion and Commuonicution
Technology (ICT) for clussroom istruction (o
determine whether secondary school students'
retention of bology concepts will be improved.

Objective of the Study

The objective of this study was to determine the
eflect of Computer Assisted Concept Mapping
and Analogcal Instructional packages on Niger

State Sceondary School Students' retention of
Biology concepts.

Research Question

The answer to the following rescarch question
was pursued:

I there any  sigmificant difference i the
retention ol students taught 1he coneepl
metabohsm i Biology wih Computer Assisted
Concept M:lpplr\g and Analogacal Instructional
packages and thosc taught with Conventional
lecture method”

Hypothesis
Fhe Tollowmg null hypothesis was formul
andtestedat (.05 lesclof sigmilicance

ated

H,, There s no sigmificant difference i the
retention mean scores ol students taught the
concept of metabolism in biology with

Computer Assisted  Coneept Mapping and

. Biology students in Niger State across the

A‘.‘

Vol el (patructional package, My
AT P

X 'll(lt"l«ll'\"““\"“\'”ml <
ah Conse \
|t|'|¥‘” W

Methatology

[e rescarch design adopted 1oralny ST
I‘L' SG

camental designe ey
R -.puumn l

‘)'.\,,\4
e roup  design cop Preigy,
pn'-.lh'\l-cun(r('l pro ‘I'I N Malipy,

multiple treauments. s lL."lg[.\ Chableg b
rescarchers 0 cnn’cum:ntly ‘ln.)llll)ul‘nc the e
imdependent variables (C‘umputcr A'S““cd
Concept  Mapping and Compuuf, Assig
Analogical Models) to assess the ¢ffects of

thejy
inleractions 0N the dependen

"'"”“blc;

(students'retention).

Purposive sampling techmique wag use
selecting schools for the study. Oaly fey, 0f the
sccondary schools in Niger Stare have .
lcarning facilities. Simple random Sa’ﬂpling
technique by balloting was used to assign the
sampled schools to different experimenyy) ang
control groups. The target population for this
study 1s all the year II Sentor Secondary (SSty

three ‘

d '0,

(3)senatorial zones (Zones A, Band (),

Sample for the research study consiseq of 270
students (135 male and 135 female) from 9 ¢co-
cducational Senior Secondary Schools selected
by simple balloting technique from all the 3
scnatorial zones of the state. Three schools
represented cach of the three zones (A,BandC)
making a total of 9 schools used for the study.
This implies that, one school cach from each
zone was used as experimental group |,
experimental group 2 and control group. A total

- 0l 30 SSII students (15 male and 15 female)

.‘(C/\/\l
264

were selected by simple balloting technique
from cach school for the study. The
experimental group | was taught the concept of
Mutabolisinin biology using Computer Assisled

Concept: Mapping Instructional Model
(CACMIM) while ¢

xperimental group 2 was
taught

the same concept usig  Computer
Assisted Analogical Instructional Model
M). Control group on the other hand was
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e et frets on Metabolism
MU L) v ron prist question papers ol
(ML cecondan Certthieate  Pxanmmation
<. 0 levels conducted by the West Alnica
‘\-\L :’ s € Sunctl OWATC) and Natonal
’ :.»;lm\.\lh'l‘\ Counctl (NECO) The questions
px® syllabus and specifically on

hascd on SSII

were
cept 0! \etabohism and were subjected

« cON
the €@
jer vahdation by three experts in biology.

N "Un‘
fest ttem had tour (4) options (A - D) and

|..“.‘h .
hem 1s correct The pilot test was

only one ol
L‘(\ﬂglnclcd
using pearson Pre

Jndrch;lhlhl\ co¢

| «tudents' scores were analyzed
yduct Moment Correlation (r)
fMcient of 0.96 was obtained.

RIS

The test Instrument was admimistered on both

c\pcrlmcn!:nl and control groups as pretest and
postiest [ he students’ scripts were marked and

their scures .!ll;ll)'/,cd

The treatment INSIFUMENTS WEre the Computer
Assisted Instruction (CAL packages developed
by the rescarchers with the help of a computer
programmer. The two CAlinstruments were: (1)
Assisted Concept Mapping

Model (CACMIM) and (n)
Computer  Assisted Analogical Instructional
Model (CACIM). Lessons in the CAl packagces
were planned m an organized manncer and the
sequentially n the

Compulcer
[nstructional

lcarmng matenals presented
following munncer Introduction,
content with pictonal illustrations (animation)
and evaluation. Theres ulauusccnunoflcxllhal
will cnable the students copy noles on the topics
ey studied. Additionally, there is a sclf-
1sessment section at the end of every lesson.
This wection consists of O-Muluple Chorce Test

presentation of

frems s tormatn. Gestions |

. Vol ive (9)
suestions are to be an awvered by (e (3)
the y the students i

Cmaming ve (S) are

wasgnment questions Fach question has fou
ur

options (A - D) and only one ot them i« carrect
ecl.

Class and e

[he students will be mformed when hisiher
answer s correct or srong usime ucks (v ) and
(X) respechively A correct answer s also
followed by a voice sound “"CORRECT " and a
wrong answer is followed by a voice sound
“IWRONG ". Students are scored as they supply

~answoers to the questions and the total score is

displayed at the end of cach scll-assessment

sechion.,

Intact classes and were used for the purpose of
this study. The school biology teachers were
trained as rescarch assistants in cach school. The
rescarchers used the developed Computer
Assisted Instructional Models (CAIM) on the
experimental  groups  but taught the control
aroup personally using Conventional method,
although, they sohicited for the assistance of the
school biology teachers particularly duning the
use of instructional models and administration
of pretestand posttet. The contact penod for data
collection was 14 weeks.

The pretest and postiest scores of the students
were analyzed using Statistical Package for
Social Sciences (SPSS) version 16. Sigmficance
of the various statistical analyses were
determined at 0.05 significant level. The
qatistics used for analyses were Analysis of
Variance (ANOVA), Analysis of Covanance
(ANCOVA) and Schefles' post hoc test. The
ANCOVA was used for analysis because the
pretest result was found to have a sigmficant
difference. This explains the presence of

extraneous variables
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1
fuble 4 shows the pretes H'\“(l;l;)”lul
Expernmental Group |, Sroupl 5 ..mtl'(;;” of
Group students taughi |.lw w-m\' e
metabolism m maology swith € nputes '\1‘,,(|L-|,
('nnk’t‘l" \I.lpplnp' Instructional ol
Computer Assisted  Analopical ||l\||llf. "
Model and Conventional method '“"IWL“\L; ’
The ANOVA result 18 stenthicant at 0 004 (1
3508, p - 0.05), This

result therefore, indicates
th

«quivalent m
at the three groups were nol equivalent

* e | '
Fable S: Analysis of Covaranee (ANCO
Control Group Students

g ‘ b
Man judait

R

{r
cunental o
vl o l “I]"”

Mo o
T

” ' SAONT 004
.“ LN

) : 'nn\\lul)!c an the cong
her P[ulf L
“.r”\\ﬂ't

cl"l(,,
‘fore the treatment

m belore

metabolis

11 There 1s no sigmificant (htlcrcnw N the
;-i|-|\||(‘;1 mean scores ol studenys

CIiC

g the

metabolism n hllilng{y

canceplt ol

With
Computer Assisted - Concepl M“PDIng tng
-\snluulc‘|l Instructional packapes and thog
/ ! &

taught with Conventional lectyre met|

10()

VA) Result of Retention Scores of LExXperimenty ang

- I Sip
Source Type HESum of Squares — df Mcan S»qu:m. - J
Corrceted Model 3513.529 3 283?.%—?3 65;.)4._ 000
Intereept 7495.359 | 7495.359 1724 5'6 I 000
Pretest 1739811 I 7739.811 1780.805 07|
Group 1824.361 2 912.181 209878 ogo
Error 1156.100 266 4346
Total T.109E3 270
‘Corrected Tora) - 9669.630 269

Table § reveals the

am clleer of reatme
re

lention scores of students g
metabolism g bioloyy wyl,
Concept Muppmg

Computer Assisted Analogica| ln\lruclu'nml
Model ang Convenyoy

al lectyre Mmethogd The
ANCOVA result 1y gjo

gnificany g 0.000)
005). Therefore, the hy

(p <
Wpothesis rejecte.
Fhis means i, Ssemifican gy e

Nt on
augli lhucnnccpl ol
Computey Assisted
Instructony Model

atthere w; renee

In the retention of stude

NIs taught the concept of
metabolism i hinlng;

With Computer Assisted
Cancepy Mupplng Instructional Model,
Computer Assisted Analogical Instructional

Model ang Conventiong| lecture  method,
Scheffe Analysis Was then carried out to find
Where (e Significant fference actually existed

“Among (ke three 2

roupsas shown intable 6,
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y Phe mein difference 1s sipnificant at the 0.05 level.
KEY: |¢,\'|’l;’Rh\|liN'|'f\l- GROUP ONL, 2 - I;XI’ERIMLNT/\LGROUP TWO AND 3 =

('().\"I'R()l Group

From Tahle 0. Sehelte result mdicated n
T¢ B :
ant mein (difterence of 340 and 2 higth

qubici

::I;':_l.r poundary of 5.52 hc-lt.vgcn cxp.cruncnlnl
aroup | and contral group. [his 1s an indication
::lmt (here wirs @ wgntficant difference between
pnental group | and control group but
wils o significant difference between
ntal groups 1 and 2. The result also
a significant mean difference of, 3.76
) upper boundary of 5.87 between
and control group.

Cxpcr
thery
cxpcrlmc
indicated

and a higl
cxpcnmcnlul group 2

Summary of Finding

The finding of the study was that there was
significant nnprovement 10 the students’
retention on the concept of metabolism 1n
corc of both experimental

brology as the meatn s
higher than that of the

groups on retention were
control group

Discussion of Result

It was revealed that there was sigmiicant
students.
the three
of therr
taholism

difference on the pretest seores of the
Mhis result therefore mdicates that,
groups were nol cqui\'alcnl in tenms
prior knowledee on the coneept ol me
belore the teatment. Table 5 revealed that
retention test scores of the c.\'pcnmcnml groups
I and 2 upon which Computer Assisted Concept
Mapping Instructional Model (CACMIM) and

Computer Assisted Analogical Instructional
26

Model (CAAIM) were used respecnvely had
better retention than the control group upon
which Conventional method was used Table 6
also indicated that there was significant
difference between experimental groupl and
icontrol group but there was no sigmificant
ifference between cxpenmental groups 2and 1.
The two cxperimental groups had high
significant mgcan difference than the control
group. Hence the research hypothesis that, there
1s no significant difference in the retention mean
scores of students taught the concept of
metabolism in brology with Computer Assisted
Concept Mapping Instructional  Model,
Computer Assisted Analogical [nstructional
Model and Conventional lecturc method was
therefore rejected. This result 1s 1 consonance
with the findings of Alun (2002); Kara (2008),
and Ramatu (2014 who all reported that
students taught with CAl package retained
better than  those taught with conventional
methad [naddition. the resultis in hine with the
findings ol Karper. Robinson & Casado-Kehoe,
(2005) who reported that, Computer Assisted
Instruction (CAD has been found to enhance
qudents' performance and retennon than the
conventional instructional method in counsellor

E-ducation. [feakor (2005) also nvestugated the
cfiects of CAl on science students’ academic
achievement and retention  and reported 2

significant jmprovementin their retention.

7

Scanned with CamScanner



Canclusiag

tond

‘(\'\\‘“ ol \“u"\ L4 & ll"l! (" Lrclonien

’ TR
| \

b v penmental proups 1 amd

\ ot
Which Computer Al ¢ oncept Mooy
\ \ ' wilet
stuchio vl Mlodde 0O AU NN o € | 'l |
oo

AR alopical 2

(CANIND wope used respectinely Tl bt

[ostructional

which
retention than the contl rroup apen

Comventional method was ueal

Recommendations

Since the exposure of secondary school students
W teaching with the rescarch mstruments hus
resulted in such o <igmificant anprovement 1n
thair retention, the following recommendations

were made tor the effective utihization of the
mstrumenis

(h Computer Assisted Concept Mupping

Instructional Model (CACMIM) and
Compurter Assisted Analogical
Instructional Model (CAAIM) asteaching
sMrateeies should be adopted by science
Iugh;-r\ msecondary schools o unprove
studenty retention

(m Government should orzanize and sponsor

teachers o attend traiming: courses on the
use ol Computer Assisted Concept
Mapping Instructional Model
(CACMIN and Computer Assisted
Analogical Instructional Model (CAAIM)

Asinstructional stratepies,

() Science teachers should stud

approprate and  familiar
concept

yand harness
analogy  and
MAppIng strategies
teachme 1o enhance better undcrst
and retention of serence
would

students

their
anding
concepts Thys

reduce Misconceptions by

vy Teachers should  he

previous knowledpe of

ot buld on s
Ustin

conversant il

students and make

hem Particularly wiy e
vialogy Nstructiomy|

strateoy
) Authors should yse relevant ang Lamuligy
concept maps

pPresenting

and nalogye, tor
and
eience textbgg). This

specific Concepis
,)r”,t_lpl'.‘v n

N | l"“l‘-' | arn "
|\l|ll TIRURSERL iny
Wi

d |m,|.,
mhar cope, ;
qul s the ta oy,
meaning 2 book wy|| k
[ apalopies m the bo ey,
L

" y 1o readon therr own

then

(hetr retennon
Sferences |
Ref v (2000) —
/N, . '
o Lassroom The ellectol lurnm).'
Cldns -

Resource

.’lcm,ll

packape 10 teach Biology g the SeNigy
secondary  school level of cdqum&
:S'(-;uncc Teachers Association of Ni gerig
415t Anmual Conference Pry,, ding,
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