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Abstract

’ d ) { " .
This rescarch stucy examined the impact of Laboratory Instructional Strategy on secondary school

biology students’ achievemeny , g oty
s on the concept of diffusion in Minna metropolis of Niger State. Two

”W;i‘fnc;rﬁaﬁf{?!c ;’II;}‘ ,.;tlud)'.; lf(’andgm sampling technique was used 1o assign the zampled schools 10
randomly selected and uscifi f0rp fl , ne hundred and sixty students (160) (80 from cach School) were
le study. The experimental group students were taught the concept of

diffusion using Laboratory Instructional Sty [
usion . ategy while control g, SERE
topic using conventional lecture method, . il o dats coleton s iy

; _ The instrument used for data collection was Biology
,;cll.w\ ;;:1;’;’ 17};"2 : gf;) T) ques “;’"5 €ans Isting of 20-Multiple Choice Test Items on the conceptof diffusion.

,.,,a;' et !orfuo'}; nstructional Strategy enhanced students' achicvement on the concept of
diffusion 0gy. It was also found tq be gender Jriendly. It was recommend that teachers should be
encourage to employ the use of the strate ‘

! : « in teaching biology concepts and Niger State government
slwulli organize Professional Car'ccr D_cvcl()pm ent programs for secondary school teachers in form of
workshops, conferences and seminars in order 10 make them well equipped for effective utilization of
Laboratory Instructional Strategy during teachin g.

Introduction

Biology is among the basic scicnce subjects related to plant, humans and animal life. Biology is referred
toasa bmncl? of science concerned with the study of life (Tela, 2003). Biology couldalso be defined asthe
science of life (Lawal, 2011), Biology studics the composition, structure, function, origin, growth,
evolution and distribution of living things through scries scientific research methods (Alina, 2015).
Biology consists of two major branches namely Botany and Zoology. Other sub branches of biology
include Anatomy, Cytology, Ecology, Evolution, Genetics, Microbiology, (Danicla (2014), Alina (2015)
Ajayi (2008) and Bennet (2005).

Most important concepts of biology are better understood when they are taught through practical exercise
(Laboratory Instructional Strategy). Laboratory Instructional Strategy is an instructional strategy that
permits students to practice and acquirg knowledge, skills, and altitudes necessary to successfully
perform one or more leaming objectives, on their own (Millar, 1999). Practical exercise (Laboratory
excrcise) is therefore an essential technique of teaching and leaming of biology as biology is basically
concerned with the study of life (Woodlcy, 2009).

Laboratory Instructional Strategy involves experiments that demonstrate a \\.'idc range of biologicgl
concepts and processes practically to the students (Hodson, 2001). [hese experiments are placed within
real-life contexts of the students so that it can easily link the skills they leamtin the laboratory to what they

read from textbooks (Gummer & Chmpagne, 2006).

Diffusion i i concents that could be taught theoretically but need to be demonstrated
: mf&s;:;;y:s{ :rn: ag; T:dzlrziggzi"g by r1)hc students. Diffusion is referred t('> as the movement of particles
from a regjon of high concentration of the particles to that of low (?OHCCHUJ'UO'D (Mlllar! 2004). Diffusion
is important as it the process of transportation of necessary materials such as dg]"."o ac;ds- dlgcs}ﬁd food
substances, waste product of metabolism from onc part of the bodz to .1: er or fmm ace u; ;:5
Surroundm’g environment, It is also important for 05m9""g”]““°““5‘“_”“5‘ cpror;.c(rj.%nc!mm[nglq ,.l o
body systems of living organisms. Despite of the importance of l?c conccpll? ld’uf?m'] 0 11\ llns
Organisms, WAEC examiners' reports shows that most sl’udcms ;)cr on;(slgofg )28:14 ' \:;510" ffc ‘( ¢

questions 'al Senior School Certificate Examination (WAEC, 2012, 20 ). Many factors

i ' ' <! ience teachers

: : - i Cludes: ill-equipped laboratorics, unskilled science teachers,

:gzcn::;lfd ll:.) t:f r_cspO{rrl_Scl}):sl ;?,;c?;::sall,r:;::;r::ls, nndqunskillcd laboratory technologists amongst others
s attitude, 1nsuth

(Odoguwu, 1998 & 2004)

Enhancing Sclence and Technology tducation In

159

Scanned with CamScanner



e and Technology Educatien (SSTE): FUT Minna Octaber, 201747,
cr

! of $«i
f=ternatfonal c“’/""'l’;.fl .S:‘h;‘l of

275t |
biology students’ poor performance in pracijcy

the other ‘nand pointed out that, aboratory, inadcquate qualified biology teachere

' lack of well-cquipped | i : biology tc
St nhrc cnu;:(l? z)t::cn'mion poor drawing and labeling techniques, poor identification ap
limit=d imctable bours,

i s : . During laboratory classes, students qp),,

o (he examination specimens. LS ase , y
comparative skll ofsludclrr::iggmc concept but are not active participants. :n IPOVSl i’iﬁiﬁhc l"h.(’m‘o’)'
watche the luchcrdc_monS-_" to operate maintain, repair or service the only lcv v ' € ¢quipment,
attendants ack o ;k llm: in 2882 2603 und 2004, the pereentnges of candldalcg “'hobr‘mss‘:d West
Ogunleye (2002) reported hat 10 0L By ) atcredi level and above (A1-50) A 0)0EY were
e SChS/OI Cdcjﬂ()lﬁs':i1 :cspcctivcly. Similarly, Egbunonu and Ugbaja “:F’Odqcld ‘l" 0':] ?’b 29% ofthe
39.3%, 42.] % an h xlr:)rlhc WASCE between 2000 and 200? pa.'sscd atcrcdit .cr]c an above (M~(-6)_
biology studeat who $3 ed a dccline in performance in biology especially the practical aspegy
eported analysis of biology students' regy

. 2005). Also, a four ycars
thci)r performance was notup (o 39%

Woodley (2009) o0

'May/June SSCE WAEC Resulls (2009-2012)

Table 1: Statistic of Biology Studcnts ik
Total no. of Numbers & percentage of different grn(!cs
Candidates that Sat  Credit (1-6) Pass (7-8) Fail (9)
Year for the exams . .
46%) 322,310 (31.39%) 365,140 (35.57%) 339,070
2009 1036,520 (95.46%) ( (33.03%)
2010 1203,028 (99.41% 466.115 (38.75%) 354,108 (29.43%) 349,060
( 2 (26.89%)
2011 1347,050 (96.34%) 492,422 (36.56%) 409,584 (30.41%) 362,238
(26.89%)
2012 5135,283 (97.63%)  4488,308 (31.81%) 478,840 (43.19%) 509,849
(33.21%)
SOURCE: WAEC Annual Report 2009-2012 : ic
anous reforms and intervention from the

The decline in performance still prevails in spite of the v
government. This phenomenon has remained a source of concer to science educators and educational

cxperts. They tried many instructional strategics but yet, biology students' performances in some practical
related concepts have not been improved. This might be because teaching of these concepts especially
diffusion are normally done theoretically and not by practical. This study therefore, was aimed at
determining the Impact of Laboratory Instructional Strategy on Secondary School Biology Students’
Achievement on the Concept of Diffusion in Minna Mctropolis of Niger State.

Purpose of the Study
The aim of this study was to determine the Impact of Laboratory Instructional Strategy on Secondary

School Biology Students' Achievement on the Concept of Diffusion in Mi
: ; iffus i i :
Specifically, the study strived to achicve the fol[owinz;pobjcclivcs :lon ohaa Metrapatis B Niges 6

Objectives of the Study
(1)  Todetermine the differences in biolo i
. gy students’ a : s fFusi
taught using Laboratory Insumietions St chievement on the concept of diffusion  when
(2) Todectermine gender difference among bi
0 dct gbiology students' achie
diffusion when taughtusing Laboratosy g fl}": - ::lnsls achicvement on the concept of
Research Questions trategy
(1) Will the use of Laboratory Instructional St
concept of diffusionresultin higher achjey
(2)  Will the usc of Laboratory Instructiona) Sy i
concept of diffusion resultin gender differences

Null Hypotheses

The following null hypothesis were fo

Ho,: There is no significant difference \:,:n:cd "ndtestedan g level of signif
cance

he me .
an ach
Enhancing Science and Technology Edycar) lcwmcm :
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s taught the concept of diffusion ye

ing
Cmmnmnnl Teaching Method £ L‘ﬂx’m'”f}’

Instructional Strategy and those taught using

0: ﬁlcn? ls. .no significant difference In achievemeny me; e e
ghmlbnolog) students taught the conceptof diffusion using Sl:u:l(:g ;:lrs:x:i;z‘: str:::::y gl
Mcﬂlod‘ol“ﬁ' .

The dalg;sis:r[:?n{?r:?g1235:“:;})‘ Was a Pretest-Postiest- Experimental and Control group design.
Boi:‘gpgbommf)' |';51m0li0na|‘ IS‘lr:lxllf{;:a[\l\Ll::Il:L “i:‘cpmmc,,m group was taught the concept of diffusion

octi caching Mcthod. Afle control group was taught the same topic using
Con\muomlT hing Aflerapeniod oftwo week : : ic
1o both groups. ceks apostiest (same as pretest) was administered

Target population qf lhi.s study was of all Senjor Se
ndary Schools in Minna Metropolis of Niger St ,

(40boys and 40 girls) randomly selected from two sa

condary two (SSI1) biology students in all the
atc. The sample size consist of cighty (80) students
mpled Secondary Schools used for this study.

Sample and Sampling techniques

Two secondary schools were randomly sclected by simple balloting from the pool of sccondary schoolsin
Minna metropolis. The two sclected schools were later assigned to experimental and control groups
randomly. From cach schools, a total 0f 40 (20 boys and 20 girls) biology students were randomly sclected
for study, SS two S}udcnls were used because the study biology concept (diffusion) is part of their
syllabus. ThF experimental group was tught the concept of diffusion using Laboratory Instructional
Strategy whilc the control group was taught the same topic using Conventional Teaching Method.

Research Instrumentation

The instruments uscd for the study arc Treatment instrument and the Test instrument. The treatment
instrument used on expenimental group was Laboratory Instructional Strategy while Conventional
Teaching Mcthod was used on control group. The test instrument uscd for data collection was Biology
Achicvement Test (BAT). BAT consist of 20 - Multiple Choice Test Items on diffusion (MCTI) drawn
from past question papers of Senior School Centificate Examination (SSCE) conducted by the West
African Examination Council (WAEC) and National Examination Council (NECO). Each testitem had
four options (A-D) and only onc of the options is correct. Each correct answer (option) carrics two (2)
marks.

Validity of the Instrument ' )
The instruments were validated by biology experts from the Department of science cducation, Federal

University of Technology Minna Niger Statc.

Reliability of the Test Instrument . . _
Government Day Secondary School Minna was used for establishing the reliability of the test instrument

(pilot test) using test - retest method at an interval of two week. The scores of the two sets were corrclated
using PPMCC formula (PPMC) and r = 0.85 was obtaincd. This indicated that the instrument is reliable

and also suitable for the purpose of this study.

Method of Data Collection
The schools selected were visited by
Thereafler, the rescarchers were introducc

the researchers for permission from the school authoritics.
d to both the biology teachers and the SSIT biology students,
After orientation and administration of pretest, the rescarchers taught both the experimental and control
groups the concept of diffusion in biology. Expcrimental group was taught using Labomlory Instructional
Strategy while Conventional Teaching Method was used on control group. T.rcatnfcnt was followed t?y
one week of revision afier which postiest was administered to both groups. The contact period was (6) Six

weeks was used.

Met) )
Mca,:ug,g,ru?;?(}:ﬁ:ﬂ;:md {— test were the statistics used to analyze the data collected for the study.
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Results and Discussion

" - .
'il,':‘\m':‘;s-‘l{tg:’f\nnlysis for the Pre-Test Scores of Experimental and control groups. i
G . N DI u S.D t-value p-value
rou ! vilue

Exp 40 2 25 L it

Control 40 10.48 , -
Ns: P>0.05

S st mean § tal and control groyps The

2: indi the t-test analysis of the pre-test mean scorc qfcxpcnmcn . Ps. The

I:blcn:ncl:ﬂfag;gsupllfad amean s):orc 019.52 and standard deviation c_)f 2.55 while the control group had

mcp:n scorc of 10.48 and standard deviation 0f 2.97. t-testof 1 ."53 with 4fof78 qnd p-valuc 0f 0,13 was

also obtaincd at P>0.05, it implics that there was no significant different in the mean scoreg of
cxpenimental and control groups.

Hypothesis One ) )
H())pThcrc is no significant difference in the mean achicvement scores of sccondary school bmlogy
1

students taught the concept of diffusion using Laboratory Instructional Strategy and those taught using
Conventional Teaching Method

Table 3: t-test Analysis of Achicvement Score for Experimental and Control Group.

Group N DI Mean(®  S.D (-test p-value
Control 40 8 11.65 245 ' ’

Significantat P<0.05

Table 3: indicates the t-test analysis of the achicvement score for cexpenmental and contro) groups. The
experimental group had a mean score of 14.30 and standard deviation of 3.023, while the co
had a means core of 11.65 and standard deviation of 2.45
there was a significant difference in the mean achicve

difTusion using Laboratory Instructional Strategy and tho
HO, is thercfore rejected.

ntrol groups
»atp <0.05, Therefore this result indicates thay

ment scores of students taught the concept of
sc taught using Conventional Teaching Method.

Table 4: Summary t-test Analysis of Mean Achicvement Score of M

: : ale and Female biology
students in Experimental Group.

Group N DI B (@ SD t-value p-value
Exp 20 14.25 301 . o
Contral 20 i 1390 30 037 on

Nsat P>0.05.

ndard deviation of 3.06 with 1 = 0.37, df = 38.

achicvement score of male

g Laboratory Instructional Strategy
Discussion of Results

The result of this study showed th ‘

he re . al the achievem ! ¢ bi

diffasion was improved Signiﬁcanlly i cxpcrimz::allm cl of the biology students on the concept of
test analysis of hypothesis one, Theta

ble sh groups afier treatment. The table 2 shows thet-
of 0.000 at 0.05 level of significance (pag gy o | 03! Caleulation (0.13) i greater than the p-value
Laboratory Instructional Strategy h a.?a (si ;3&5) The nul hypothesis was rejected. This showed lhgl
in agreement with he Previous works ant effect on the achievement of students. This finding 1

Chukwuncke and Nwakwukwy (2005) “ol‘ Gott & Mashita (1994); Abraham and Miller (2008);
achicvement when taught with

laboratory instructional strategy. ho reporteg Students' high
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l‘,b’c" Sh\\“»ﬂ‘ the t-test i\n.’ll) S1s “lvln.llc and l.L'r]l ‘]C
ercisC lesson plan. The result showed thy focal o
_ficance (P=0.05) The null hypothesis two (2)

5 . ot
Iludcnh mexpenmental group exposed to proctical
alculation (0.50) 15 1ess than (0.72) at 0035 level ol

sk J ne { " ) P
B ence in the mean achievement score of i sretned, which shows that there is no sigmificant

<od to Laboratory Instructional Stratepy. |1¢ and female students in the experinental group w hen
P)-OPP"“W‘")' toachieve better w hcl;l';2 '-ﬁ LICE, the resull showed that both male and female have
dughtinthe same condinon for lcarning This finding 1sthus, 1n

Aath the findings of Fakorele .
boo!:; _\:’Ul';];lllhc n‘;r;i.:l :‘ll :‘;::,‘{:1\';1(,:00]; el (2003), Wickman (2002) and Wallington (2002)
:'rﬂ‘iﬁc:mcc intheir performance. exposed 1o practical excrcise lesson plan did not show only

Ho“-::h\:c' l\):;sﬁ:d;?:n::ig;:ﬁ;?fl;?:,: \\'iﬂ\ the findings by Umar (2011), Abimbola (2013) who notated
L&)Ln il excreise cc in the performance of male and female students exposed 10
Major Findings of the Study |

The following were the major findings of the rescarch study:

° Lal?ornxory Instructional Strategy enhances students' achicvement and had significant cffect on
their learning oulcomes as students taught with the strategy achieved significantly better than those
tzught with Conventional Teaching Method.

¢ Males and females students taught with Laboratory Instructional Stratcgy achieved cqually on the
concept of diffusion. This means that Laboratory Instructional Strategy is gender fricndly

Conclusion

Based on the rescarch findings as related to the hypotheses formulated and tested, the following
conclusions were made:

Exposing Students to Laboratory Instructional Strategy has helped to improve the students' achicvement
on the concept of diffusion in biology. In addition, no gender difference inachicvement was observed but
both male and female biology students achicved equally better.

Recommendations

Onthe basis of the above findings, the following recommendations were madc:

The government should establish service training, symposia, workshops, conferences and seminars for
the secondary school teachers on the use of laboratory instructional strategy as pant of career

development programmers

hould encourage the biology teachers giving them financial assistance to go for
he arca of laboratory instructional strategy.

trategy 1s found to be gender friendly, Curmnculum planncrs
Laboratory Instructional Strategy while teaching
lum to achicve such aim

() Government s
career development programs int
(i) Since Laboratory Instructional S
should encourage the biology teachers 1o usc
by making adequate provisions in the curricu
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