e s 2oy
__(JOsTI4ED)

ISSN: 0748 - 4710

VOLUME 13 (4), DECEMBER, 2017

ES)

Scanned with CamScanner



| & ’ul‘u‘,’y’n/ Science, Technnl iy, Mathemntics ond Fducation ”ﬂ(‘ru!'x D), 13(4), December 2017 u

1MPACT OF PRACTICAL LABORATORY WORK ON ACHIEVEMENT
1N BIOLOGY AMONG UNITY COLLEGES STUDENTS IN NIGER STATE, NIGERIA

OSEBOR, E.; BELLO, IM. R.; & KOROKA, 1. U. S.
Federal Government College (FGC), Minna, Nigena
Science Education Department, Federal University of Technology, Minna, Nigena
E-mail: evenlyosebor@gmail .com, drrabiu@futminna.edu.ng
Phone No:+234 08062761327; +234 603 592 7009
Abstract

This sludy investigatod the impact of practical laboratory vork on achiovement in Biology
among Unity Colleges students in Niger State, Nigeria The research design adopted for the
study was a quasi-expenmenlal pretest, posllest and non-randormized expenimental and
control groups design. The population consisted of students in the five Unily Colleges with
population of 576. A sample size of 92 students consisling of 54 male and 36 female students
was selected and used as experimental and conltrol groups For the experimental group,
rabbits were dissecled to lustrate the digestive system of rabbit and a lesson plan on the
digestive system of a rabbit was used, vhile the control group vias laught using the alternative
fo practical approach. Two rescarch questions, tv.o objeclives, and tvio null hypotheses were
adopted to guide the study. Practical Laboratory Achievement Test ltems (PLATI) was used as
instrument for data coflection. The instrumont conlained 25 items which were validated by
cxperts in brology. Areliabllity coefficient of 0.66 was obtained from the instrument using splif-
hall meothod The data collected was lirst subjecled (o descriptive stalistics of tMean and
Standard Doviation Therealter, Analysis of Variance (ANOVA) was computed using the same
data. The resull showed that, there was a significant difference between the expenimental and
control groups (F_, (1, 90) =64.209, P<0.05) The ANOVA analysis on gender m the
experimental group indicated that thero was no significant difference between male and
female students (F (1,40) =0. 35, P>0.05) Based on the findings of the study, it was

:::::

knowledge to practico while school administrators and government should also provide the
enabhing learning environmenl and resources for practical work/exercisesin our schools

Keywords: Practical, Laboratory Work, Achicvement, Unity Colleges, and Gender and
biology

Introduction

According to, science takes a dominant part of schoo! curriculum. Significantly, science 1s very
crucial to secondary curriculum in @ bid to foster scientific literacy, attitude, cntical thinking,
investigation and our understanding of the physical domain. The nature _oi science 1S
precocious in order 1o be well acquainted with it's surroundings and desires lo relate
meaningful with it, in order to developideas. So, simple observation of laboratory expeniment is

a pre-requisite for cognition which can bring about valid reasoning to ethical scientific
considerations.

At secondary level, science concepls arc beyond the experiences of students, laboratory
directly translates scientific phenomena through the influence of quantitative mcasureme_nt,
interpretation Lo discover theorelical prinaples. The laboratory 1s a place where scientific
exercises are conducted by the science teacher for the benefit of the students (. U1C D’G@ of
biology as a course of study cannot be over emphasized, which m akes it a prerequisite SUbJ?Cl
for many fields of learming that contnibutesimmensely to the technological growth of the nation
(Khmad, 2011). It 1s a requirement for a student Lo study science related courses such as
mesdicine, pharmacy, Nursing, Agniculture, Forestry biotechnology
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ding 10 , te >Chool 1aboratory has boc S ‘ )
ocess and saence teaching throughout the scho! .._1," P l:lJ' o e educa
_-anot be taught effectively Inthe absence of ‘)'L.”_‘-.';Jl-?':il"JI(]‘[ n ' [ . o Bology, o
Lrgat for [22rning 5 well 35 inding out the a.'J:Jm:Jr«'m-'a«..vkbﬂ|;[c,~lﬂ".i(:". Lo Teton by setung
. be used In tNE A25ST00M IS PAR_AMOUNL. In this pligit, thare is 5 neeg for Ry icgen
anproach where anstruclional materials  ape U:;—-_‘jl ,—,v—, -;'J m.:‘u- Lb“_n ' u_., I -J;I.J.D",.
cens of facitatng better

undersianding Lo altain better achievement in g olagy 2nd in the field of scznce. Al h
(arc 15 N0 gain saying that biolagy is impartant, but the subjoct hs n'u" = ,r",—.”('.'-. s ';hcf'.;'_"
w2l over the last dqcadc or morce, Obviously, the quality of ,',.U,,;"'j ]‘”ﬂ-l-‘—' e, ru”[
S,Qmﬁccntly. The evidence of this has alvays reflected in lhc-pr;or ,J 'J ; rllu;;],r : .‘,..:.:J
internal and external examinations. A lot of discovenics and ln'.'-"n-tv-r;n:.> llur:uurh_ IH[LJH
cxpanment had been done o improve teaching and l2arning o_! th'v-.-ﬁ ..;l'l-rf,'; "",",' '
cducationrelies on heavily onlaboralory cxperiments. i . HSCRJESS SRR

Therc_has been numerous cjlsrcovencs and invenlions aided by laboratory experimentation in
teaching and learning process. The laboratory has a central and disunet ol ia scicnce

) 1L {

cducation. Scientific theory has to be translated inlo concrete terms for it maks meaning and
also used to solve our daily experiences in order to make an impact on phys cal-ooc)
environment. Some educators have questioned the effectivencss of using the laboratory in
promoling science cducation when virtual laboratory con provide d’.::q_:‘:": and cheaper
accesshility 1o science content with case. However, this is not feasible in ligzriz «onoos 1o

cither lack of resources Lo use virtual laboratories or unwillingness on the pert of teacn os

aggravated by the absence of skills to undertake such. This has made tac use of gornien
traditional laboratory settings very adeguate for science education.

Developed nations around the world have devised effective instructiona! strategies to trenslate
theory to practical. Learning is achicved at the paint where the individuz! is ablz to draw alink
betwean theoretical constructs and real life application. A point of scientific re2c n2:s that wal!
enable ittranslates it's contents in schoo! curricular to drive the nation's eccnomy. Oojectivis of
laboratory work in science includes amongst others; familizrizing the stugents with the
operation with the operation of laboratory equipment, training the students on laboretory
steps, fostering the students social attitudes, prowding the students w n skilis of obtainng,
classifying, tabulating data and coming up with resulls, training the students o sneﬁrzl. .
method, discovery and investigation, integrating the theeratical with prd'»'-'u: 'ﬂj-:-ludg-i
enhanaing the students understanding of the scientific concepts, de-.felc;;::? the r?u 1.. K ;
ke observation, interpretation, prediction, and developing the stud-n ‘v“-‘j',‘{l”‘}“"“'v
innovations , Science students have nced for practical skill and CXPCW“F'-':'L T'? ’ ﬂ' ST !D.'j'_‘
abstract and complicate concepts. Participation of students ensuas C\?T’PT'?.‘:’_L. l“ :;’ I:m
for problem solving. noted that, students can undcnakq |abu.»;.tof"r' “‘2“' “]Igulf.' ,L«Jo‘.,,,-‘ai/b-;c;f
toals. Thus, the laboratory plays @ very important rolc in the rmca.zmlt]muw]:Um‘;lyo‘n’é stability
teaching process by supporting the intellectual capacity (dc'“c"tr,"c" o
(affective) and the psychomotor (skill) objectives of sienceLeac IS

> rpadiness a sipve atuituade
To carry out laboratory experiments, e teacher qlust hi ’ ‘z :':rfi'c;:;l”:‘l?ﬁn cothat they
W0viards laboratory work and should be able to guide the leJ;thdﬂ :;;owi:‘dfﬁ cognition and the
Carry the work successfully. Again, in his study CO”‘I’_*:; were taught by the ltraditional
lr_—drnmg outcomes of the preparatory stegt students \:,:ho.:L-.d”m,]n_-'c-\-.ucsgmlict‘:ﬁ'.
\22ching method in the capital city of Singapore. The Sm?’ o J science through expenments
Cfterences in the Mean(X) scores of the students '.'.'.ho :j!t{ﬂ']‘c tudents taught by using the
ang thpse who studied [I‘IFOUT_')h the uad»uonal method. crudents taught by the traditiona!

laboratory experimental method scored Migher than th=
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) - ‘- (A l), “ . \ ‘(_ ited the effect of l.'ll‘,".,"urr' e<penments on the
23 5C n ry st cents ICH r s \ .
cond grade secondary Stucents achievement in chemistry in Abyan Governorote in Yemen.
~aenel that :",.‘ YOI = ) . s »
» resull SNOWLE LAt the expenmenta! group students scored fugher than the contro! group
{ents due to the pasitive elfect of | :‘."‘J'_ﬂ'\".-w peranents onthe ‘-'l”d—-‘!1‘.'-’r-f_||'_"-’lr,‘lr.|'[|'_ El-
2006 , T '
naly (2000), studied the laboratory elfect on the enth grede students' achicvement of

concepts. The sample of the study consisted of 96 students divided cqually into an
experimental and control groups. The study showed that they were statishically significant
¢ “ferences 10 the Maan (X) scores of both groups. The students in the c»cp:-rm':nt;d group

-d sgnficently higher than those of the control groups, but there were no significant
¢ fierences at @ 0.05 that could be attributed to the student gender in bath the contro! and
expenmenta! groups. El-Rabadi (2013) investigated the elfect of Izboratory experiments on
crade ten students’ achievement in Physics. The result showed that the experimental group
crudents achicvemnant was higher than that of the contro! group. observed that biology is sezn
2s onz of the main subjects acknowiedge in the Nigerian secondary schoo! curriculum. The
nzture of 1ts relevance hasignited the interest of more students Lo enro!l for the subject than

they da for Physics and Chemistry Examinations (SSCE), (WAEC 2014).

SOl >

chievement is leaming outcomes of students, which include the knowledge, sil's, and 1d23s
ecquired end retzined through what they have learnt within and outside the classroom
proposaes that the schoo! lzboralory has @ significant ro'2 10 eccomp shing thz
coonitiona!, emotonal and psychomotor objeclves. Chukwu, (201S), observed that

teachers are concerned wath academic scores of
the'r students as this will assict them to plan better instruction and use better learning
methodslogies to covey instruction. Furthermore, when teachers are conscious of improving
s:dormcn{.g ccores of their students, thoy experience success and this gives room for students
1o ba sure of their ability to get better resull. Theissuc of gender s very importent in SC_"¢-"¢“—‘
education espzcizlly with increasing emphasis on ways 10 hoost man power for techrolog cal
development as well as increasing the population of fema'es in suence and lecnnology ficlds
(Oguniola & Blesanmi- Avoderu, 2000), especially in Nigeria, and perhaps the whole of

r -t I -
Africa, gender bias Is sull very prevalent.
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achievement has 1o do with situalion here

2

arming of bio'ogy have not been very
-n a graduz! depreciation in the
performance of students in
, the performance of students
dary certificale cxamination
r parformance is

—

7 <pite of the importance of bo'ogy, the teaching and e
cessful gver the last decade or more and there has b
' o charactenized by poor

3
ity of teaching and lcarning, this ! |
e last decades and more

5chools and public examinations. Over the st . con

I science oriented subjects, biology Inclusive in SCNIOr S=5E "
. o TPy = = i A 1= o on poor. -rhls poo

(VIREC) 2nd National Examination Councll (NECO) has been P nt and other

3 5 WS, qovernme
- ~achers, parents, students, g '
el pa 1acement chances ol students

4 mav jeopardize the p ~
; 'Lrﬂ;ut’.{J nri-?dr. as this has an adverse cffectin the

L)

J

oy

N

(9

[}
-

really & case of worry and conce
slake holders and if not properly checke
"9 higher insutution, espeaelly biology

ation achieving her vision 20,20;20.
(HH1EPA) (2017), ponted out
1ines to touch the label on the
maanification of the dizgram,

and Administration
A
il ty to Graw guic

‘ u,"l,;’ [y'__'lt it ’()‘, L"JJCC["')-"':J! F..].’I"‘n::

J

hat stud NS wearness 15 associatcd wath ind davin the
m . ng wrong magn fication Or r"," '!‘; 0 1r.. i " clly. It 15 also abs rved
| Wrong itles, for the diagrem « nd Ir Ly 1.‘) " 1|: ' o recponsible for the  poor
the Chinf o v remnn of NECO (20106), U problem TesBats e eudents

Scanned with CamScanner




T———mo -
=
w/
13

¢ being expased 10 L HECO MY SCneme guiding dravana o

“0 [,-\aslllnq d_‘]:\r\,'?', and teachoers Mot ol O‘[ Y ]u.. 'J el

s - i e == P aresoe '."» [ ANt A _:
Lu’r’u'um to the students Inzretore, these ghoee e tod J s conteni of tne Biolo
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&M end objectves of the impact of practical
9y emong Unity Colleqes stucarse i 1. mee €on s
@5 a moderzling varie - T

laboratory work, on achuzvement, n Biglg
hogena. Gender Inthis study 1s considzred

pesearch Questions

The foliowing research Queslions veere raised Lo gu ge the study:

() Is there any difference inthz micon achicvement scores of <t
rabhit through practical and thos= taught threugh alternative to precucal method?

(“) [s therc af’I'y'vdIHCAﬂ_'nCC‘ in the mean echicvemeant scores c.‘—ma!r- (.:ld ;—CT;II‘ "t dents'
taught prectical disszction of rabbit through proctical mothog? o

udents taught dissectizn of

Null Hypotheses

The following null hypotheses were tested at the 0.05 alphalevel:

Ho, Tthl.? 15 Do Sigﬂiﬁcapt difference in the achievement of students Laugnt dssectinn of
Rabbit using practical method and those taught using an &'ternative 1o prastzal
method.

Ho, Thereisnasignificant differencein the achievernent scoscs of male and ferma -
students taught practical dissection of Rabbt through pract.zal methos.

Methodology

The research design adoptad for the study is quasi-expzrimznial rascarch desicn o Pretest,

post-test non-equivalent experimental and contro! groups dzsgn. The popu ation of the <1y

was five thousand and forty- four (5,044) which consisted of biology students in Uie five (5)

Unity Colleges in thger State. The target population consist of 539 studints (ma!s & fcmnale)

552 biology students. Sample size was ningty-two (92) students. Purposive sempling

technique wias used to select two co-cducational colleges from tne five Uniry cellezzoin Nger

State. Random sampling technigue (hat and draw method) wes used o sezct the

experimental and cantrol classcs frem the co-cducationel colleges winch are itz it

Practical Laboratory Achicvement Item (PLATI) instrumant which censst of taenty-fhive
objective test questions was used for data collection. The questions lems wore constructad by
the researcher and 1t covered the concept digestive systermn of resbit. The instrument was
validated by experts for content and face validity by s2nior lecturers in Fedard! Ur"‘:l", of
Technology, Minna. A reliability cosfficient of 0.66 was obtained using Pearson p"@f: PR
Correlation (PPIMC). The study lasted for a pariod of four viceks during '\'.ha_cr. pLE tand pod
testdata were collected. The data collecled was subjected o statistice a’jo ys >‘U}f:"-ou'?lt ) d”
Standard Deviatien (SD) for the research questions, white Analysis of ,\wm.o:,.({—; . : ,:;,.\.':.:
used to analyze the null hypotheses and alpha 0.05 leveltousz fo'rjd.gx.: 238 ruies. Tha Analysis
vas Carried out using statistical package of Social science (SPSS) version £U.

Results

mean achievement s2ores o!

. v ) 2] in tn-‘
Research Question One: Is there eny difference and tnose taught

scuon of rebot
students taught practical laboratory work through iss=cton o
through alternative to practical method?

PE| ey
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Table 1: Meanand standard dl;'\'iultonofachlr:w:muntscorcsof(-w(-runnnl'11 ind
controlgroups 2xperimental

—— —— A SD 5o
practical Dissection a4 36.23 6.69 7436 10.25 3613
_Alternative to Practical 48 37.63 761 5152 1615 1369

Table 1 reveds the Mean and standard deviation of pre-test and post-test scores of students
taught dissection of rabbil in experimental (praciical mcthod) and control (.‘:'h_"r;."r.n—' to
practical) groups. It is ObSrf‘de that, the mean scores of the tvo groups at DO‘CL['.’ @ difer (
£=7436; 5D = 10.25 & X'= 51.52; SD = 16.15). & mean diffrence of 36 13 was obtaned
for the cxperimental group and 13.69 was obtained in the contml group, in favor of
experimental. :

Research Question Two: Is there any difference in the mean ach evement <cores of male
and female students’ taught practical dissection of rabbit and through altemative to practical
mecthod?

Table 2: Mcan and standard dcviation (SD) of male and female students
achievement scores at pre-test and post-test of experimental group

MGroup ~ Gender N Pre-test ﬁost-gcsl Mecan Gain
o o - }l' - ébﬁ ‘_ . lv.l = S":’
a - Male 26 39.62 5.76 74.46  11.32 3482

Experimental
8 80 38.00

i - Female 18 36,22  7.57 74.22

Table 2 reveals the mean and standard deviation of the pre-test ang posi-1est 5eores of mali
and female students in the experimental group. From the table, the meen scors of the :;
groups at post-test differs, where male students had mean scores c-(z-. 46 w m u ._'_‘_‘ Tn_
deviation of 11.32, while their female counterparts had mean scores of 74.22 vath a standard

deviation of 8.80. The table further shows that male students recorded mean gzin 5core of

36.42 as against 38.00 recorded by their female counterparts.

NullHypotheses i

Result of analysis of variance (ANOVA) of the null hypotheses.

Table 3: Pre-test analysis of c::g_c[imenta!:wrui_(:qp_t_rgl_gmu_gs rcsx;l;s e
‘Source of Variation Sum of S,qu_i"‘ia—-—f:ff 7__!3_1(:3;1 556q3ug@ 6';)':69 0793

Between Groups 3.563 '

g 4648391 90 51.649

Within Groups

L[t IR A

NS: Not Significant at 0.05 level
ot scores of experimental and contro! groups.
1 in the post-test scores of the tvio groups

Table 3 shows the AHOVA comparison of pre-tc
(ANOVA) was used in testing ell the null

The table reveals that no significant difference -C;({Sr::[;n
(F,..) = 0.069, p > 0.05). Hence, Analysts of Variance

hypotheses in this study.

Vs ] 165

Scanned with CamScanner




Rabbit using praclice me!
mcthod.

Table 4: Summary of ANOVA result of post-test achicvement scores of
experimentaland control groups

Source of Variation  Sum of Square df

Mean Squarce Fear P valuc
Between Groups 11978.567 1 11978.567 64.21 000"
Within Groups 16790.161 90 186.557 .
Total 28768.728 91

*: Significant at 0.05 level

Table 4 shows the ANOVA comparison of post-test scores of experimental and contro’ group
The table reveals a significant difference in the post-test scores of the two groups (1 )
64.21, p< 0.05). Hence, hypothesis one was rejected Theimphies that a sgnificant difference
exists between the achievement of students taught dissecuon of rabbit uiing practical
laboratory method and those taught through alternative to prectical method. '

HO, There is no significant difference in the acmicvement Scores of male and female

students' taught praclical disscction of rabbit and those taught using alternatiy
Practical method.

' 10

Table 5: Analysis of Variance (ANOVA) result of post-test achicvement scores of
male and female studentsin the experimental group

‘Source of Variation Sum of Square of Mean Squarc Fe P value
Between Groups 32.508 ! 32.508 0.356" 0.554
Within Groups 3655.111 40 91.378

Total - 3687619 4l

NS: Not Significant a1 0.05 level

Table § shows the ANOVA comparison of post-lest scores of male and female students in the
experimental group. The table reveals that no sgnificent difference costs in the post-t
scores of the two groups (F, ) = 0.356, p > 0.05). Hence, hypothasis tvo was not rejecled.
The implication should bz that both male and female students exposcd 10 pracucal lzboratory
work achicved equally.

Discussion

The finding that practical laboratory work is gender friendly shows that, there s d sgnificant
difference betweeen the o groups in favor of the experimental group thatwere taught rabbit
dissection in the laboratory. This finding corrobarates that of |, that school laberatory has a
significant rolc in accomplishing the cognitiondl, cmotonal and psychomolor cb;:c’...'x-;». The
finding is also in line with the finding of Hussein (2001) which investgated the effects of
laboratory expeniments on the gixth grade secondary students' achicvement in chemistry 1n
Yemen. Furthermore, the finding of this research study supports another earher study by €

Shemaly (2006) on the effect of laboratory work on tenth grede students’ achievement 1
physics. Chukw, (2009) in his indings that, prectical laboratory work enhances inquiry and
performance, especially when students arc taught through practice! work. Thisagrees vaththe
finding of who found out that ctudents oxpascd to pracucal laboratony work stretcay
performed significantly better than thar counterpants who were taught using trodt onal

’
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resu'l O ANOVA analysis showad that there was no signinicant dif

C II O | [}

o the )
e .mentof male and female students, This findingisin goreem
, .AJ out that male and fema'e studznts performed e ~!

g’ . . -~ -
_.AlJu”‘,’ v WNEN CAPOS2:

ntvath the inding of vine
d o acdequataly
- \aboratony. Trus finding disagrees with Galadima (2003) and Exeh (2034) that repont !
male f.u,’.)C'"O"'W in achlr;\.'c.menl. in science., \While Shuaibu and Man (1(}:37) r-‘;JD,'t':rJ ferralz
cyncriarnity in .—.c_‘m;vcxncnt in science. The rescarcher could not find any | tarature on precl ce
horatory works thatindicated differencesin achievement betvieenmale and female students
balagy and other ccionce related subjects at secondiry school lzve! of educationin higer.
Conclusion

£rom the findings of the study, the following conclusion vas re sed: That sccondary school
cudents’ achicvement in bic'ogy can b enhanced when pracicel laboretony works/c ssection
i used as @ technique for taaching rabbits' internal physiology. Bacause, pre ctical activinies
have helped studants to make an observation, identification, 2naly<s andinferences whichare
both cognate and swills required for optimurn performance in soicnce Male and female
students ware affecled positively by practical laboratory work, showing that this approzzi -
oender friendy That practical laboratory varkfexeraises do not © fferentiate botwezen male
o

~dfemale students. Tniscenbe adjudged as a good approachtolearning bre'ogy and scienc

Recommendations

The following recommendations were made:

) Science teachers and studznts should be encouraged touse laporatory for censuchng
Biology practical to enhance pztter achicverment. |

(1)  Sccondary schools training must science b2 equipped watn the . to oz ¢Di 10
prepare and undertaxe laboratory practical cxercises for students.

(1) Secondary school science 1abaraloncs chould be established and €quip= ed {or teachcrs
to conduct practical works. -

(W) School administralors chould be interested in providing necessan ."'"I.T:'.-m' -
cquipment for praclicai laboratory exercisss, sinc practicalworns aie capitalintensive
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