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Abstract ) J
) : 1s of computer assisted concept mapping and analogical g,
The study examined the effects of comp school blology students. A research hypothesis

achievement among Niger State secondary .
¢ g Vg Experimental design (Pretest-Posttest-Conrg) e

Sformulated and tested at .05 alpha level. Quasl- ; ol
design) was adopted for the study. The sample for the study was 170 year II Senior Seccondar, (S

biology students of Niger State. Three (3) Niger State Government aw‘ncd co-educationa| Strzey
Secondary Schools were purposively selected from each of the three Senatorial zones of the Stay,, makr
a total of nine (9) schools that were used for the study. One (1) school from each zone \va; wed o
experimental group 1, another one (1) as experimental group 2, and the third one (1) as control £roun T
sample was randomly selected (by simple balloting) from the nine (9) schools used for the study i,
(30) S811 students (15 males and 15 females) were selected from each school for the study The insirar -,
used were Test instrument and Treatment instruments (50-Multiple Choice Test Items on Metahe/u-
(MCTIM) and the developed CAl packages respectively). A pilot test was conducted and the reliats,
cocfficient (r) of 0.96 was obtained. Analysis of Covariance (ANCOVA) was used to test the hypo:)...Q
Jormulated at 0.05 significant level. The result revealed that students exposed to CAl packages achiod!
higher than those exposed to conventional method. It was recommended that, the use of Cempatr
Assisted Concept Mapping Instructional Model (CACMIM) and Computer Assisted Aralsyc
Instructional Model (CAAIM) should be adopred b y science teachers in secondary schools.

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

Introduction
Biology 'is'n branch pfsci-cncc dealing with living organisms. It secks to explain the nature, structure &=
roles of living organisms in their environments. Aby (2000) in discussin Lﬁguscfulncss oﬂ;iolom' lor=
Z?r:fr?b?:lucl‘ ‘h:.l-‘{“f‘:}’ of biology enables one to be aware of his changli;ng environment and the reed”
students inpfcclt;r:(i:l:ymscr;lu;:;;m!lg?:c-logmmL Biology is also a core and compulsory subject 7%,
medicine, dentistry, veterinary scic . ocause the knowledge of biology is needed in the st ¢
others. Because ofl}xc above and ny pneulture and biotechnology, genctic cnginccn'ng J
€ anc many other usefulness of biology 1o man, the objectives of th ¢~

biology curriculum used j s a
biomg as a field of S‘Ud)"nuilcdc?}?dar'y schools is directed towards the realization of the usefulr= "
adequate lnboratory and field skiliyir:ntfilou]dc m?9;1g5t others the preparation of students to 2684 jl
ability to apply scientific knaw 08y (1) meaninpful i nawledoe in biolo
: 'c[‘;l(urc pp\t lslcncn.uﬁc kno“lcdgc o everyday [ife in fnm i.lnd relevant knowledge I R o
gn aswe as(w)rcmonnblcnndfunclionnl scicnliﬁcmll'l;mdor personal, communtt
Itudes,

Statementof the Problem

' ORY curriculy it

to mank . m, treme ; . et SN

ankind and effonts of biology »remendous importance of biology as aseienc ™

in terms of perform well in biology, evidence ¢ Iy 3t ¥
students' achicvement in biology espt*

n S o U Y
(SSCE) level. The West African Examination Cows :

Secondary School Centificate Examinaijo

Examiners’ repon (2000 2002
+ 2002, 2003, 200. ;
Tt gverge, A o )’CIUZ(:S;‘.E 2((3)(:2, 2009, 2019 & 2011) revealed that bioloY G:j-!:rv

dicat .
indicating students' poor performance atSSCE jg prf::lcu‘((zi(_)% = 2010) of Niger State biology ~
Ncdintable |
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pable 13 &Year WAEC Result of Niger State mulo;:ys:uclﬁn:s(mm.- 2010)
Total that failed

Subjest en Total that st Credit pass ["uss
7 (Al -CO &% (PT-PB)& % (F9) & %
fology 2000 0049 1190 (17.92) 1563 (23.54) 3887 (58.54)
ZOO? i 289 (8.51) 453 (13.34) 2653 (78.14)
. o 698 (10.93) 1092 (17.10) 4595 (71.97)
38?3 2532‘ 1134(17.38) 1301(19.94) 4091(62.68)
2 845 , )
JES— 1308(19.11) 1580(23.08) 3957(57.81)

Source: Niger State Ministry of Education (2011)
Table 1 reveals poor performance of Niger State biology students as their pereentage pass at credit level
were 17,9296 (in 2006), 8.51%% (1n 2007), 10.93% (in 2008), 17.38% (2009) and 19.11% (2010) while the

crcentage failure (combining D7, E8 and F9) were 82.08% (in 2006), 91.48% (in 2007), 89.07% (in
5008), 8§2.62%% (in 2009) and 80.89% (in 2010),

Table 2: Senlor Secondary School Biology Students' WAEC Result (2006-2012

Subject _ Year  Totalthatsat __ AI-Cb6 (%) D7- E8 (%) F9 (%)
Biology 2006 380,104 170670(44.90) £6423(22.73) 114475(30.11)
* 2007 422,681 194284(45.96) 104680(24.706) 111322(26.33)

2008 418,423 185949(44.44) 114697(27.41) 110417(26.38)

2009 468,546 204725(43.69) 114020(24.33) 119260(25.45)

2010 465,643 236059(50.70)  109944(23.61)  98165(21.08)

2011 882,119 278122(31.53) 270301(30.64) 333696(37.83)

2012 1,005,553 4246306(42.23) 271058(26.96)  266222(26.48)

Source: W WAEC Office Minna, Niger State

A critical look at table 2 reveals that biology students' poor performance at SSCE level, is a national
problem which nceds the atiention of all the stake holders in education. Also, analysis of National
Examinations Council (NECO) result of biology students at SSCE level over a peniod of seven years
(2006 -2012) as shown in table 3 reveals general poor performance of secondary school students.

Table 3: Scnior Secondary School Blology Students' NECO Result (2006 -2012)

Subject  Year Total Credit (A1 —C6) &  Pass (D7-E8) &  Total that failed
that sat % % (F9) & %
Biology 2006 890,866 440,190(49.41) 212,303(23.83) 178,245(20.00)
2007 980,337 503,388(51.24) 239,909(24.47) 195,189(19.91)
2008 1,082,262 815,331(75.33) 114,489(10.57) 94,518(08.73)
2009 1,157,883 501,968(43.35) 267,119(23.06) 125,758(10.86)
2010 1,110,735 502,677(45.26) 316,249(28.41) 225,055(20.26)
2011 1,005,894 298,555(29.68) 326,092(32.42) 348,890(34.69)
2012 1,005,032 316,049(31.45) 455,955(45.37) 264,486(26.32)

Source: Head of research (NECO) indicati
Pesults of the two difTerent examination bodies as shown above followed the same trend indicating that

iere must be a general problem responsible for students’ poor performance particularly at sccondary
level of our educational system.

Many studies revealed that teachers' instructional strategy is one of the factors responsible for the
of the studics revealed that teachers' instructional strategies arc

Hudents' poor performance. Many '
find many topics difficult to understand (Esiobu, 2000; Okoroand

melfective as a result of which students
18]
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dary school students’ achicvementwi
sccon

Objecti(;-co{th%s;ill?j)c'(cmining the differences in achicvement on the concept of metabolj
The study aime

. m ﬂmOng
dary school biology students exposcd to Computer Assisted Concept Mapping and Analogis)
/ sc '
;ig?ir;lsgudmosccxposcdloConvcnuonallcctu:c mcthod.

Th sc of this study was to determinc the differences in achicvement on the concept of metabyljsy,
¢ purpo

among secondary school biology students cxposed to Computer Assisted Concept Mapping ang
Analogical Models and those exposed to Conventional method,

Research Question
Will the use of Computer Assisted Conce

teaching sccondary school biology students

pt Mapping and Computer Assisted Analogical Modes i
than when students are

and the concept of metabolism result in higher achievement
taught with Conventional lecture method?

Null hypothesls
The following

Significance of the study
It would cnable the students
them to link analogue (some

lo conncct hejr prior kng
provide students cnou

) ore “'lCd cto SCi i cnab!:S
thing familiar) 1 target (neyy gd chfie concepts as analogy

and unfamiliar conge t to be leamnt). It would
Opportunity | : ept to be :
the taught biological or sci Y o use the mog for practice thereby aiding their understanding of

Instructiona] §yy Mect teachers aware of Computer Assisted Concep!
Y2Ught ith thege meq —r CCUVE Instructiona| Stategics in science teachingss
uldimprove seignce teacheryr ;o ied better performance than thosc taught with
" gies in scicncccir:Sabllll-y touse ComPUlcr Assisted ConccptMappiﬂS
" constant yse fthem during instn, ;fuction g they wi| become used to the methods
and analogies i, their texthoo}. Priate, reley,

the (csult of the students
traditiona] method. It wo

flectivencss. 1 would encour2g¢
extbook i antand explinie a: . ,
explanatjons jp the text bog li'. IS 18 becayg, Concepy sll:lcﬁ }ilagranls as rclevant concept mapping
allocalcagrcatcrpcrc¢ impler gpg cl Ping and

- 4
car Nd analogics are known to mak
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scope of the Study

o rmj;\ :\o:;c(r;:lil:;:%:(; ?m‘.: Scaior S“"“_d-!r}' Schools located in the three senatorial zones of the state.
Tff s (three schools cac}? [E:g:xc\ ft?g ﬁurpom'cly seleeted Niger State owned co-cducational secondary
schools s wree senatorial zones of the State). The stud; limited to
Senior Secondary Two (SSI1) studentsin the sclected schools. te). The study was also delimi
Rescarch Mcthodology

o rt-‘dﬂ 'h dc\.’slgn ﬁdzgtc%f?r this .mld}' was a Quasi-Experimental design. A Pre test-Post test-Control
group d-.Sltlﬂl ‘3;1 us C. 1S dcs:gn cnables the researcher to concurrently manipulate the two
indepen :;:l v:fxrnn c-}(lh Qm_pl-llcr:‘\?snstcd Concept Mapping and CompmcrAssistcd Analogical Models)
o assess the € ects of their interactions on the dependent variables (Students' Achievement). The design
Jayoutis as shown in tabled,

Multiple Treatment Rescarch Design (3x 3 x2).

GROUP TGH (1) AVERAGE (2) LOW(3) GENDER
Experimental groupl 111 112 113 Malc 1
(CACMIM) 121 122 123 Female 2
Experimental group2 211 212 213 Male 1
(CAAIM) 221 222 223 Female 2
Control group3 (CM) 311 312 313 Male |1
321 322 323 Female 2

KEY:
In111, 1=Experimental group I, 1=
In 121, 1= Experimental group 1, 2=

Maleand 1= High academic achicvement level

Female and 1= High academic achievement level

In 212, 2= Experimental group 2, 1= Male and 2= Average academic achievement level
In 222, 2= Experimental group 2, 2= Female and 2= Average academic achievement level
In 313, 3= Control group 3, 1= Male and 3= Low academic achievement level

In 323, 3= Control group 3, 2= Female and 3= Low academic achievement level

Purposive sampling was used for selecting schools for the study as only few of the secondary schools in
Niger state have c-learning facilitics. Simple random sampling technique by balloting was used to assign
the sampled schools to different cxpcrimcnml and control groups. The target population for this study was
el the four thousand, two hundred and thirty four (4,234) year 11 Senior Sccondary (SSIT) biology students
in Niger State owned co-educational Secondary Schools. Atotal of thirty (30) $S[Istudents (15 males and

i s ue from cach school for the study. The experimental

i puter Assisted Concept Mapping

Instructional Model (CACMIM) while experimental group 2 was taught the same concepl USING
Computer Assisted Analogical Instructional Model (CAAIM). Control group on the other hand was

taught same concept using Conventional lecture Mecthod.

group 1 was taught the concept of

Testinstrument and Treatment instruments

The two research instruments used for this study were r .
Test instrument was a 50-Multiple Choice Test [tems on Metabolism (MCTIM) drawn from past question

e . Certificate Examination (SSCE) 10’ levels conducted by @c West Africa
pepens of Seior Secondary Fertl tions Council (NECO). The questions were based

Examinati Y d National Examina g
aminations Council (VAET) 87 cept of metabolism and were subjected to further validation by

on SSII syllabus and s cifically onthecon : : .
three experts in biologf. Each test item had four (4) options (A.- D) and only one of them is correct. (he
ot test was conducted and students' scores Were analyzed using Pearson Product Moment Correlation
(r) 2nd relizbility coefTicient of 0.96 was obtained. The achievement test instrument wils administered on

# [} - 9 ‘v
both experimental and control groups as pretest and posttest. [he students' scrpts were marked and their

“ores analysed.

« Computer Assisted Instruction (CAI) packages developed by the
programmer. The two CAl instruments were: (i) Computer

183

Ihe treatrment instruments Were th
carcher with the help of a compute?
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] I"Ml’ﬂﬁ“‘ enfere .
. d (il) Computer Assisted Ang,,..

, : tional Model (CACMIM) an ' 159 Ogicy)
Assisted Conccp(: ?i::‘:‘fénlill)r.‘mo ns in the CAl packages werc plannedin an orgams,‘gd mannerang
lnsuucllonilh\!oht : ented sequentinlly in the following manner: lnlrodll_cllonl: PFCSLhr}lalu_)n of cop en
leamning nu}tcr_lil‘! Sﬁisons (animation) and evaluation. There is also a section of text that will engp, the
o st ltus ‘t‘m the topics being studicd. Additionally, there is a self-asscssment section at (hg ¢,
s/ no'l'chis section consists of 10-Multiple Choice Test Items as fqn}'nallvc questions. The firg
of CV?-): lmslcgn;\s are to be answered by the students in the class and the remaining five (5) are uss; By

q 0 ] ’ e
gzé(ticz::cén‘ch question has four options (A - D) and only one of them is correct. The students v be
informed when his/her answer is correct or wrong using ticks ( ¥) and (x) respectively. A COMTeCt anguye
also followed by a voice sound "CORRECT" and a wrong answer 1S followed by a voice 5oy
“WRONG". Students ure scored as they supply answers to the questions and the total scorc is displayeg "
the end of cach self-assessment section.

Methodof Data Collection )

The selected students formed an intact class and were uscd for the purpose of this study. The schog]
biology teachers were trained us research assistants in cach school. The researcher used the developeq
Computer Assisted Instructional Models (CAIM) on the experimental groups but taught the contr) Eroup
personally using conventional method, although, he solicited for the assistance of the schog|

biology
teachers particularly during the use of instructional models and administration of pretest and posttet, The
contact period for data collection was fourteen (14) weeks.

Mecthod of Data Analysis

The Pretest and Posttest scores of the students were anal
(SPSS) version 16. Significance of the various statisti
level. The statistics used for analyses were Means, S
Analysis of Covariance (ANCOVA) and ScheTes' po.

ysed using Statistical Package for Social Science
cal analyses were determined at 0,05 significan
tandard deviation, Analysis of Variance (ANOVA),

st hoc test.
Results
Pretest Analysis
Table4: Analysis of Variance (ANOVA) of Pretest Result of Experimental and Control Groups
Group Sum of Squares Dl 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

Hypothesis (H,)
HO, Thereis nosignificant difference in the mean achievement scores of students taught the
concept of metabolism in biology with Computer

_ Assisted Concept Mappi d Analogic?!
Instructional Model ﬂndthosclaughlwnhConvcnlionallccmrcmelhod P Mapping and ¢

184
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cation A LHinna 0oft, i B

. Analysis of Covari « (AN
5: Ana) ance (ANCOVA) Results of Achievement Scores of Experimental

?:,le':(;mrol Groups
Sourcc Type 1 Sum of Squarcs dr Mcan Squarc F Sig.
Corrected
Model PES0AHED 3 3083.627 902.770 000
Intereept 3966428 1 5988.428 1753.187 000
Pretest 8441.992 1 8441,992 2471.499 061
Group 1918.057 2 959.028 280.763 .000
Error 908.586 266 3.416
Total 668464.000 270
Corrected Total 10159.467 269

Table § shows the ANCOVA results of achicvement of groups taught the conceptof metabolism in biology
with Computer Assisted Concept Mapping Instructional Model, Computer Assistcd Analogical
Instructional Modcl and Conventional method. The ANCOVAresultis significantat P = 0.000, (P<0.05).
This means that there was a significant difference in the mean achicvement scores of students taught the
concept Qf metabolism in biology with Computer Assisted Concept Mapping and Analogical
[nstructional Model and those taught with Conventional lecture method. Since a significant differcnce
was observed, Scheffe analysis was then conducted to find where the significant differcnce actually

cxisted among the three groups as shown in table below.

Table 6: Scheffe Analysis of Achicvement Scores of Experimental and Control Group Students

Multiple Comparisons

(M 1,2 (J) 1,2 Mean Difference 95% Confidence Interval
Std. Error  Sig.  Lower Bound  Upper Bound

&3 &3 (I-J)
1 2 -.222 .882 969 -2.39 1.95
3 3.556° 882  .000 1.38 5.73
2 | 222 .882 .969 -1.95 2.39
3 3.778° 882  .000 1.61 5.95
3 1 -3.556" .882 .000 -5.73 -1.38
2 -3.778" .882 .000 -5.95 -1.61
*_ The mean difference is significant at the 0.05 level.
KEY:
1= EXPERIMENTAL GROUP ONE, 2 = EXPERIMENTAL GROUP TWO AND 3 = CONTROL
G
Ffl(}"?g]l:lc 6, Scheffe result indicated a significant mean diffcrence of3.56 and a high upper boundary of
5.73 between cxperimental groupl and control group as against low mean difference of -222 anfi l?wcr
mental groups 1 and 2 . This is an

fidence level between expen
nce between experimental groupl and control group but there
Was no significant differcnce between cxperimental groups 1 and 2. Scheflc result also indicated a
significant mean difference of 3.78 and a high upper boundary of 5.95 between expenmental group2 and
control group. This is an indication that there was a significant difference between experimental groupl
and control group on one hand and experimental group 2 and control group on the other, but there was no
significant difTerence between experimental groups 2 and 1. Hence the rescarch hypothesis that there is no
sagnificant difference in the achicvement mcan scores of students taught the concept of metabolism 1n

“10logy with Computer Assisted Concept Mapping and Analogical Instructional Model and those taught
cted. There is therefore a significant difference between

“th Conventional method was therefore rejc lore _
“penimental and control groups favounng cxperimental group 2 with highermean gainof22.94.

upper boundary of 1.95 at 95% con
indication that there was a significant differe

128
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The above results indicated that, the two research instruments werc very c[Tr;Cch. Thesc findj g
line with the findings of Tabassum (2004), Etukudo (2009); Yusuff:'-/\f(llﬂbl (2010) and Ramagy
who reported that students exposed to Computer Assisted Instruction (CALI) achicved bettepy
counterparts exposed to the Conventional instructional strategy. Okoye (2012) also reported (h
taught using CAI performed significantly better than those laugh{ conventionally, Olike
Wongsatit (2001); (Basturk, 2005); Ifeakor (2005); Akour (2006); Chicn-hsun (2006); (Mud
2010); Okoyc (2012) worked on the cffects of Computer Assisted Instruction (CAI) on scieg
achicvement and retention and all reported that the experimental group students upon whi
uscd performed significantly better than the control group.

Discussion of Finding ’
The results reveal that, the experimental groups 1 and 2 treated with CompulcrAs§|sled ~once
Instructional Model (CACMIM) and Computer Assisted Analogical Instructional Mode
respectively achieved higher than the control group treated with Conventional lecture nethod
indicated that, the two rescarch instruments were very effective, This finding is in line with th
Tabassum (2004), Etukudo (2009), Yusuf & Afolabi (2010) and Gimba (2014) who reported t
cxposcd to Computer Assisted Instruction (CAI) achicved better than their counterparts exy
Conventional instructional strategy. Okoye (2012) also reported that students taught using CAl
significantly better than those taught conventionally. Olikeze (1999), Wongsatit (2001), (Bash
Ifeakor (2005), Akour (2006), Chien-hsun (2006), (Mudasiru, et al., 2010) and Okoye (2012}
the effects of Computer Assisted Instruction (CAI) on science students' achievement and retenfy

reported that the experimental group students treated with CAl performed significantly bette
control group.

Conclusion

There was a significant improvement in the students’ mean achicvement scores on the cancep!

mctabolism in biology as a result of the effects of Computer Assisted Concept Mapping and Analog
Instructional Model _

Recommendations

Sincc the exposure of sccondary school students to teaching with the research N instruments has resuite
in such a significant improvement in their achievement, the following recommendations we: e made {
the cffective utilisation of the instruments: -

() The use of Computer Assisted Concept Mapping Instructional Model (CACMIM) m

Computer Assisted Analogical Instructional Model (CAAIM) as teaching strategics be adopted
by science teachers in secondary schools. =

(ii) Government should organise and sponsor teachers to a
Computer Assisted Concept Mapping Instructional
Analogical Instructional Mode) (CAAIM)as instruc

(iii) Science teachers should study and hamess app
mapping strategics in their tcaching to enhance b
concepts. This will reduce misconceptions by stud

ltend training courses on (he use'd:
Model (CACMIM) and Computer Assisted
lional strategies. .

ropriate and familiar analogy and co

ctter understanding and retention of science
cnts., :

(iv) Government should motivate teachers by raisin i i ' ir monlhly
S 8 their status and increasing their monthly"
cmolument. This will cncourage them (o stay | ; i , (heir
dutics effcctively, y In the teaching profession and discharge thex
(v) Authors should use relevant and familjar concept maps and analogics for presenting SF

concepts and principles in science textbooks, This

- wil " learning morc meanimgfll
as the familiar concept maps and ana] | make students'] ing et U-.

ogicsin the book will encourage them to read on their @
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