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Abstract o ‘
This study cxamned the impacl of digital graphics (charts showin fand, vater and air pollution) on
secondary school Biology students' retention on the concept of pollution in Adgare Metrapolis of Niger

rimental design was adopted Jor the study. A total of 120 Sccondary Schoal | l.\,'.vS‘/l

State. Quast xpe udy. A1
lary schools (67 Experimental group and 53 Contrul group)

Biolowy sudents from Mo senior secont
of the study. The s choals were randomly assigned to experimental and cantral growups

and intact classes were used in cach of the schools. The instrument wved for data callection voas the
Biology Retention Test (BRT) whichwuas developed by the rc.scrm’:lu'r.s and validated by Biology lecturers
in the Department of Biological Science, Federal University of Technology, Mimua The instrument was
also pilot tested and refiabiliry cocfjicient of 0.86 was obtained using Pearson Product Mament

Correlation Cocfficient formula. Two research questions were raised to guide the shely. Also, teo null
hypotheses were farmulﬂ!cd and 1ested at 0.05 significant Jovel The result revealed a sigmficant
difference in the mean retention score of students taught using digital graphics and thase taugeht using
conventional lecture method. I also revealed no significant difference bemween the mean retention scores
of male and female students taught using digital graphics. Based on these findings, 17 was cancluded that
the use of digital graphics IS more ¢ffective in improving crudents’ retention 1 Biology than the
conventional lecture method. 1115 therefore recommended among others that Governmen! should provide
adequate and relevant digital graphics for the meaningful teaching and learning at secondary schoal
level of our educational system
Keywords: Achicvement, Biology, Chart, Digital Graphic, Students and Pollution.

knowledge for growth and
& Awofobaju, 2006). The
(s constitute part of the core subjects at the
ant as the knowledge of science is used for

Introduction

Science is amcthodical ap anding and interpreting

proach of acquiring, undersl
hole (Abakkour, 2012

development of both individual and the nation as a W
National Policy on Education stated that scicnce subjec

Sccondary School Level. The study of science is import
improving and changing attitudes and skills, improving the process of storing knowledge about an

individual and its environment. Science has always been seen as the backbone of technological
?;;z[:‘fnmcz[:rll};]cfgorc:l:; role in ‘lhc modern world cannol be ovcrcmphusizcd (Lorence, 2006). Other
e nhene L now gc ofscncnc¢|ncllxdc§;manuluclunng and pro.ducnon of medicine, cnmpulcr.

phones, air crafl, space satcllite, television amongs! others. The major branches of science

comprised of Biology, Physics, Chemistry and Mathematics (Abakkor, 2012).

ing organisms. It dcals with

Biology : . ,
gy, as a core science subject, s basically concemed with the study of liv
nd functions of Iving

the study i R !
orgnnls‘:')]s‘:l;:’l{ﬁcC\rgiullon of living organisms, the study of the structurcs a
Biology studics hm':- lhcfocrsl:y which they interacts wi'lh cach other as well as with their environment.
develops, how living things cl: SI?JFlUrcd"how" functions and what these functions are all about, how 1t
environment (Alice, (2007) hrm, into existence, and how they react to onc another and with their
biochemistry, nursing, agn ul is central lo many science related courses like medicine. pharmacy,

. agriculture ctc. This is why rescarchers and curmiculum planncrs pays much

altention 1o biolog -
2 gyasan .
& Omalu(2015). important science subject in the school curriculum ( Koroka, Ezcnwa, Wushishi
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il 1o dctermine the gender influence of digital graphics (chans showing land, w ster
pollution)on sccondary school Biology students’ retention of the concapt of poll :
Rescarch Questions
The following research questions were riansed to pude the study
i, Will there beany differences between the mean retention scores of students | .
pPollution in Biology using digntal graphics and those taught with conventional method
i will there be any differences hetween the mean retention scores of male and fem
taupht the concep! of Pollution in Biology using digtal graplucs’
Rescarch Hypotheses
cs were formulated and tested at 0 05 sigruficant level
" ‘a“m;-vj‘\ tudemt

jon scores of secondary sch
ghit w ihout dygatal praplc
b 1

The following null hypothes
gnificant difTerence in the retent

ollutionusing digital graphics and those 1au
and female students tuuy

1104: There1s no sl
¢ in the retention scorcs of male

l:lU]‘,llllllCCClnL‘Cplf)“’ _
There is no significant differenc

10,:
conceptof Pollution using digital graphics
Mcthodology | ‘
The rescarch design adopted for this rescarch was a Quasi cxperimental design (Non-cquivitent, o
m) The c-.pcratv;cnl.nl proup students werc tanphin thi
w il

| - Control group dest

lopy using digital graphics
taught the same concept using COmY

(chart showing Jand, water and anr p W lution)

randomized, Experimenta
enuonal lecture method

concept of pollution in Bio
the control group students were

‘fuble2: Rescarch Design Formal
Group Pretest Treatment Retention test
Experimental Group 0, X 0,
Control Group 0, C 0,

Where:
est, X - Treatmentand C - Conventional Mcthod

0, & 0, =Pretest, 0, & 0,= Retentiont
The target population compnises of 495 (male = 231 and female = 264) Seruor Sccondary School One
(SSI) Biology students intwo Niger State Government owned co-educational secondary schools in Agae
Metropolis while the sample population compnises of 120 Scnior Secondary School One (SSI) Biology

students.
selocted for the study. This is because there are only (wo government

Metropolis. The selected schools were randomly assigned 1o

Two schools were purposively
he selected schools, two intact classes were also randomly

owned co-educational schools in Agaic
experimental and control groups. From t
selected for the study.

The instruments used for the study were the treatment and testinstruments.
Trcauncnl.lnslrumcnl: This was the digital graphics (chans showing land, water and awr pollution) Th
concept of pollution was drawn as chart in form of concept map by the ruca‘n:hcrs mcullabl.;?auo "1) :
expertin instructional development. The chants were drawn by sinctly following the SSI curn'cuh:: o

Test Instrument: This was Biology Retention Test (BRT) tes |
' ' | . : test items on pollution. |
Tullnplc cdhoncc (v::il lllvi'n;s on pollution with four options (A - D) but only cfnc :I'llcl;t'n: Iiscggf;::fd'l(‘;lrc(li’:(s)t)
items uscd covered all the topical arcas of pollution in accordance wi . -
; ith l Sy ' .
gimwn (adapted) from the \.\’::.sl African Examination Council (WAEC )]pu:f c?uscls:i)nlr,labus andII;]lC) pove
;’nftmmcnls were both validated by three Biology teachers to determine their a r:ﬂpa\ il
cing uscd for the study. The retention test questions were the reshufTled pretest andﬁgsn{‘:r‘llac;ﬁnc:?obcmm
stions,

Bl—k5
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Relinbility of the instrument was determined at Day secondary school Lapai using 20 students (male=10
and female = 10). Day secondary school Lapai was used because there arc only two co-cducational
secondary schools in Agare and Lapai is not too far from Agaic. Test-retest method was usc o collect two
sets of data duning pilot test. The two set scores were analyzed using Pearson product moment correlation
coeficient formula and r=0.86 was obtained.

After the rescarchers were granted permission to use the selected schools and also introduced to both
Biology teachers and students of the schools, they administered the Pretest qucstion on both groups lo
determine their entry behaviour. The experimental group students werc taught the concept of pollution in
Biology using digital graphics (charts showing land, water and air pollution) while the control group
students were taught the same concepl using conventional lecture method. Afler !hc trecatment wlpch
lasted for three weeks, a week revision was held after which the posttest was administered on them. The
retentiontest was administered on the students two weeks Inter afler postiest. The rescarch study lasted for

ninc weeks.

The pretest, posttest and retention Lest scores were analyzed using mean, standard deviation and t-test
statistics. Statistical Package for Social Sciences (SPSS) 20.0 version was used to analyze the data
obtained. Data analyzed werc used toanswer the research questions and also test the hypothescs.

Results and Discussion
Table 3: t-test Analysis of Pretest Scores of Experimental and Control Groups

Group N df - SD t cal P-value
X

Experimental Group 67 118 843  3.09 0.918%  0.360

Control Group 53 7.93 2.99

NS: Not significantatp”0.05

Table 3 shows summary of t-tcst comparisons between the mean retention scores of control and
experimental groups in the pretest. The result indicated that there was no significant difference in the

mean retention mean scores of the two group (1= 0.918,df=118,p” 0.05). Hence it can be concluded that

both experimental and control groups where at equal level on their prior knowledge on the concept of
pollution in biology before the treatment.

HO:. There is no significant difference in the retention mean scores of sccondary school Biology students
taught the concept of Pollution using digital graphics and those taught without digital graphics.

Table4: Summary of t-Test Analysis of Retention Score of Experimental and Control Groups

Group N df - SD t-cal P-value
X
Expenimental group 67 15.38 1.92
118 20.294 0.000
Control group 53 8.15 2.10

*Significant at p “ 0.05alphalevel

Table 4 shows the 1-test compansons between the retention score of students taught the concept of
pollution in Biology with digital graphics and those taught using conventional lecture method. The mean
score and standard deviation of the experimental group are 15.38 and 1.92; while that of the control group
arc®.15and 2.10 respectively (1=20.294,df= 118, p “ 0.05). This result indicated a significant difference
m the retention mean score of the experimental and control groups. The null hypothesis one is therefor®
reyected as a significant difTerence was observed in favour of experimental group.
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Ho,. l'hcr_c 1s no significant vcllﬂcrcncc inthe retention mean scores of male and female students tacph the
conceptof Pollutionusing digital graphics ,

Table 5: Summary of t-Test Analysis of Retention Scores of Male and Female in the Experimental

Group
Group N Dr \ SD t-cal P-valuc
Male 29 12.20 4.13
65 0.492 0.624
Female 38 11.84 4.17

NS= Notsignificantatp ”0.05 alpha level
Table § shows t-1est comparisons between the retention scores of male and female students taught using

digital graphics. The mean score and standard deviation of the male students arc 12.20 and 4.13 while

those of the female students are 11 84 and 4.17 respectively (1= 0.492, df =65, p ” 0.05). This result does
not indicate any significant difference in the retention scores of male and female students taught using
digital graphics. Hence the null hypothesis two stated above is not rejected.

Findings of the Study

The following were the findings of the study:
M Digital graphics uscd has significantly improved Biology students' achicvement on the concept

of pollution. This is because the experimental group students exposed to digital graphics
achieved betterthanthe control group students.

(i) \Male and female students exposed to digital graphics achicved cquivalently on the concept of
pollution. This implics that the digital graphics (charts showing land, water and air pollution)
improved the achicvement ofboth malcand female students equally.

Discussion
The pretest scores in table 3 shows that the experimental group had a mean score of 8.43 and standard

deviation of 3.09 and control group had a mean score of 7.93 and standard deviation 0f 2,99 respectively.
This result reveals that the two groups arc cquivalent on the basis of their prior knowledge on the concept
of pollution in Biology before the treatment because the p-value is greater than the alpha level of

significance (p=0.918 greaterthan 0.05 alphalevel).

The result of the t-test as shown in table 4 reveals a t-value of 8.630 and a p-value 0f 0.000 which is less
than 0.05 alpha level of significance. The results in table 4 therefore, shows that the expenimental group
performed better than the control group. This means that the use of digital graphics has cnhanced the
retention ability of the experimental group students on the concept of pollution in Biology. This result was
in linc with the findings of Aiyede, 2008 and Akubulo, 2004 who also attested to the efficacy of digital
graphics (instructional materials) in facilitating meaningful lcarning. Koroka, Ezenwa, Wushishi and
Omalu (2015) also reported a significant improvement retention ability of the experimental group
students using concept mapping techniques on students as an instructional material (digital graphics).
Alice (2007) reported that effective utilization of digital instructional material promote cffective teaching

and meaningful earning.

The t-test as shown in table 5 revealed a t-value of 1.116 and p-value of 0.269 which is greater than the
0.05 alpha level of significance. Therefore, there is no significant difference in the retention scores of
male and female Biology students exposed to digital graphic. This means that digital graphics is gender
friendly. This finding is in linc withthose of Eze (2008) and Koroka, Ezenwa, Wushishiand Omalu(2015)
who also found no significant difference in the performance of male and female students that were

cxposcd 1o Computer Assisted Instruction.

-1~
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Conclusion

The results revealed that students exposed to digital graphics 1n Biology retmined better than those
exposed to conventional lecture method. The results nlso revealed that digital graphics is gender r'i?“dlb'-
This implics that exposing students to digital graphics instructional stratcgy enhanced better reiention o
the concept of pollution.

Recommendations

In view of the findings of this rescarch study, the following recommendations were made:l

(v). Teachers especially in Biology should be sent on in- service trmning on how (o cffectively use
digital graphicsasan instructional strategy during tcaching.

(n) Government and School administrators should support and give necessary cncouragement to

weachers for effective utilization of digital graphics os an instructional strategy during tcaching,
most especially thatit is obscrved to be gender fnendly.
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