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Abstract
achievement of students in Biology vy,

i zhe q[}f"ecrive{zess of Z-A approach teaching strategy on academic
1n1)esngargd in this study. The researchers adopted quasi experimental research design. The sample for
study consisted of 126Senior Secondary School Il (SSII) students from two intact classes. The classes e i
re

Zf;}c}z"g\r)n@ asszzgned Blo experzzmental and control groups. The instrument used for the study was Bioly
ch [ement est (. AT) designed by the researcher. Two hypotheses were formulated and tested at (),
; }‘? b e\[)el Qf s.zgmﬁcance. The data were analyzed using mean, standard deviation and t-test statisti '
o ; ;isu ts rndzcclztefi that there was significant different between the mean achievement scores of contl%
ande 61;(’3: chezzte(; ,gIOM?S'[ (123) =3.866,p ;0. 05 level of significance, there was no significant diﬂerence) g;

1ic achievement scores of male and female students ta ht wi

. T twith Z-A a / ‘
strategy t(54) = 0.601, p > 0.05 . It w 7 D e oo
. .601, .05 . as therefore concluded that Z-A g / §

improves students' achievement in Biolo i e i it
gy than the conventional lecture method ] ./

2 ever : od that explains theor

enczleﬁ(t; el;{zrjnlap;;g}{sztzoz1. [th ZzsAtherefore recommended among others that telcyzchers s/(z);zllelfiagd
1e use of Z-A appr ] ] ] i :
pproach teaching strategy in teaching of Biology in secondary

schools.

Key words: Z-A approach, teaching strategy, academic achievement Biology

Isntroduction

cience and technol N si

eelopmet ;)ng;/el:::z lllateerz) 32d also remain sine quanon for any physical, structural and human

de the‘ pmont. Years in years m; n%ero ljnmejnts,_ private organizations and individuals have been investing

R e e S sc1ent1¥1c researches particularly in Nigeria to promote, hold ang

Dl B0 anpe ions of children, youths and teachers in scicence (FR.N 2064' Gb

2909: e e i ChUkwise?(llal tool for any nations' progress and develo - ’Aki i’ b Olre

discover, invent and panicii)ate n the?ip?&i(i?ﬁz{ssict)uqemS'at oo alion der;renril:()(ppor?ugi; :2
@ ninscience and technology.

Increasing awareness of teaching and | ing si

L. S ing and learning situation have dj i i '
undersiandin egry ofdj??ecgi:l:ter :[ma'ns of enhancing learning, %fleecct:f:‘?o?-tlo't Ofat'te{ltlon to discovering i1
&Barksdale- ladd,2000).In scienceglels;o Cnha.nce oreaningful leamin Sén a8§15t1ng o, 20 ]Cam}e‘
as to improve students' achievemesr;t a1 Ocliogy el Subjects thagt ("ittabkl‘e& Pr?YOSl, 2902;Th0?:
fenching and learming acnoms rcmnent nd to remedy some of the Chall( racts I'llultldlmﬁl?SlOIlﬂl stu 1‘[‘
the development of nations and its imns  eaming in Nigeria. This s b cause ?lrcumbumtmg arou[l li;
ki i eyl teacmngp;)%alrg;e c'hances the need to eXp:SC: Lésif)’llt has mélde great 1112)32;;\’6

ming in secondary schools ceystdentsio T

bBio}iogy. is cent.ral LO‘ I}Qany science-related courses, sycl
iochemistry, microbiology an : ’ 1 as medici .
secondary S?I/IOOI intendingyto s? fjo 2;11 " eruiary level of edUCatigdlclm'e’ phimmacy, numig, €

e oo o (f),’n Ofu y these disciplines can do WithoS{ Bt' 1s obvious that no smdgn at Seow_
other : researchers and curricylyur, ] iology. These considerations 2™ 2
school curriculum (Kareem, 2003). Planners towards biology as a subjec! in (7

niof
T

i

The strategy of teaching is a matter of much concern to analysts, ed Wiy
! ' instit”
ucators and teachers in the msuuctho“

of learning (Abdu-Rahecm, 2011). It was noted_ that traditiona] method sed m
in Nigerian schools and the system have been discovered not to be Satis:‘:é?: most ;om;rclionz :::nof give!
ry as the students < “

—ill 73
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o 00U Rahen . THUICS domg; ; ' '
help the 5 m, 2( 4N and thej, .
: Cﬂp 1€ studentg lear by BUaran e TUctiong| Meth(g are utj] Schol"rly‘ﬂblllms are not Maximally
mbtmcnona] unjt, inSlmc eeing the g ootly util;
¢

2012), Teachjp K ’

: € methpq IS the tepl... - y IS€1s conye e g ke e i
into accorr pre-stag . goal: “Chnique i, Which an ¥ Nveyed (Naf(:cs Farook Ty

Tesearchers (o eplace the o, '

Ming <.
INstruction g €ommo, ly knowy 8 Several teaching Mmethods haye
S Well as e acadenn: Conv,
2012), emj

fl" he deten’nination of fittj

: n
Instructiona] goal Viably, [
students lear |,

ng strat i i
learmng g €gles such as JiG » £-A, Guided Discovery e t.c. to enhance
However, the effects of teaching Strategies on students learning should be of Interest to every intellectua]
The method used in teaching jg Very important as t},

ivities which are the
and curiosity, thus making self-reliance and survival
012).There are several innovatjve teaching strategies that are used in Nigerian

ude Guided Discovery, Cooperative learning, Individualized
learning, Case Studies, computer simulations, Z-A approach, JIGSAW strategies; to mention but a few, Z-

The Z-A approach attempts to explain the application part of a particular concept imtially, thgt is, the
teacher explains the application of a particular concept ﬁrs; and later the effects ?fsuch gp;illcatlolps. For
example, Damodharan and Regarajan (n.d.) explain how this strategy was demonstrated 1 the application
il Two balls with different mass were thrown from the tower of pisa and they all

of Galileo's theorem. Two balls with dj erent me .

hed th und at the same time. Here the teacher explains how the two objects reached the ground as

€ ground ¢ ¢ . v ' ' .
A . f a particular distance from ground level. Traditional way of teaching method -ml.l be
they were e d followed by its application. But this Z-A approach goes opposite in a
explaining the theorem ﬁrS]l'dfl‘ ¥ (\:\pluincd first followed by the theory. As aresult, learners would be
& ationis ex —— :

manner that the i;OOI - r;&z lgaugc of the effect, hence, motivation will be enhanced among them.
more curious to knowin S€C

h hl (] Tui I nts ifl the class
alce l() ato fruits WEre pro VldCd to the Stl.lde ;
Another examp e 's wha .S S l]dy emoustrdtcd. m . . ; - e
b f h l l , . d I[}le Stl,ldellts ill lhe pl 0CESS dCVClOpCd mterest 1n kIlOWlIlg I ow lle fru was
elore teac ‘11 commenced.
1 g

i ing the advantage of students'
d i trogressive mannerusmg 0 :
he process in 1¢ timulate students' interest in
ally explains t ake concepts clear, stimulz .
ed. The teacher usually e roach helps m s nrest i
form interest and motlvatlon.l'lrhzrilzlt’es long lasting memory (Damodharan and Regaraj
d above all,

- ‘ . . 4.

curiosity, rties of Z-A teaching strategy, it has the potentials of improving
ertl

ng these prop

knowing a concept anc
Consequently, cgnmd;n hes
learners' academic achwyen;he r.e
Academic Achievement 17‘Sth t
establishment has.accompi; e
continuous valuation(Annie,

: €r, Or an
tion. that is, the degree to which a student, teach
of instruction, )

inations or
sult It is regularly measured by examinati

heir instructional objectives.
d & Mildred, 1996).

f researchers over
s has been the focqs 0 s icular is
e in biology d biology 1n partl

nt of the Problem of poor performanc i1 sciences generally, an f suitable and adequate

Stateme ses ol p ce i lack o :
The desire (o know the 200, poor performance i scieices B0 , ill equipped

¢ bserve hers, ove
been o chers,
decades. It has

. ility leve '
: in terms of abi \ em. 2003:
lity of science t€d eneous classroom thods (Ahmed, 2008; Kare
ttributed to poor quaiy class size&, heterogd poor teaching me
- . large
. nts,
science equipme

i |labus an
laboratories overloaded Biology sy
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(_)nwirhi.rcn. 2005). These factors encoura
time. It is a well-known fact that the quali
use inteaching matters a lot.

ge Biology teachers to resort to only lecture methog o
ty of education depends on the teachers and so the g[r,‘::t Of
“AeRY the,

Fhe~analys1s of Chief Examiner's report of West African Examination Council (2002-2012) opy

performance in Biology revealed consistent fluctuation of performance rates below 50%for more f}t]ud
years. Researc;hers have then been conducting studies to find a lasting solution to the declinjp, i
perfomance in biology most significantly, by exploring innovative strategies of teaching as
learning of sciences in secondary schools. In view of this, the study is therefore, aimed at exa

eff;ctiyeqes; of using Z-A approach teaching strategy on students' academic achievement i Bio]
which is limited in the local literature. "
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Aim of the Study

Thq aim of the study was to determine the effects of Z-A approach teaching strategy on the a¢
achievement of biology students in Senior Secondary School in Minna metropolsis.
Inorder to achieve this aim, the following objectives are to be focused on:

adem;,

1. To determine the effects of Z-A approach teaching strategy on the academic achievemep of
biology students in Minna metropolis compared to those taught using conventional lectue
method.

2 To find out if there is any gender influence on the students' achievement when taught biology usjn,
the Z-A approach teaching strategy. i

Research Questions

In order to guide the study, the following research questions were formulated:

1. Is there any difference between the mean achievement of students taught biology using Z-3
approach teaching strategy and those taught using conventional lecture method?

ii. Is there any difference between the mean achievement scores of male and female students taught

biology using Z-A approach teaching strategy?

Research Hypotheses

The following research null hypotheses were formulated to guide the research:

HO,: There is no significant difference in the mean achievement scores of biology students
taught using Z-A approach teaching strategy and those taught using conventional
lecture method.

Ho,: There is no significant difference in the mean achievement scores of male and female
biology students taught using Z-A approach teaching strategy.

Research Methodology ‘
The research design adopted for this research is quasi- experimental research design in whic .
equivalent control group design was used. Thus, intact classes were used for the study. The EXpe}?m;sn'na
group was taught using Z-A approach teaching strategy while the control group were [aug [;‘110”;'
conventional lecture method. The population for the study comprised all senior secondary sch001 ii)L g S
students in the 25 schools in Minna metropolis, Niger state, while the target population were 37:‘1«&[ e
students in the schools. Two schools were randomly selected from the 25 schools and were Usfrmnml
study. Two SSII intact classes were involved in the study which were randomly assigned to Xp°

and control groups. The sample comprised 38 male and 32 female students in the exper

ch nor

nental grovP

; . ‘ s -
while 29 male and 27 female students were in the control group, given a total of 126 studet s

instrument used for data collection was Biology Achievement Test (BAT).The test ‘1{31};03129 for
developed by the researcher using the scheme of work and relevant textbooks suph as Sifyl biologs Tig
senior secondary schools and modem Biology among others which are used in teaclﬂnngl g ants ¥
instrument had 20 multiple choice test items which covered topics like reproductive Syb[[c?vas confl 1“
Pollination in plants. It had options (A-D) with only one correct answer. The instrumen i th rou‘:’hw:‘,l
valid by three experts in science education. The reliability of the instrument was asc?ﬂalffic Lc el.ﬂ“f,_‘I
retest method using Pearson Product Moment Correlation Coefficient formula 1 W LS psist®
coefficient of r = 0.86 was obtained. The reliability coefficient shows that the test instrume
andreliable.

of (¢
Method of Data Collection abjects in o ‘f:
After gaining access to the subjects, the researchers administered pretest to.thewsi[h 7./ strat®
determine their entry behavior. Lesson plans developed by the researchers 1n line




4 b
,fthe
theY

jents’
y five
jent's
ance
g the

logy

emic

nt of
cture

using

wught

dents
ional

male

non-
ental
nsing
logy
'SSII
or the
ental
roup,
The
- was
ry for
fyT he
S and
rmed
, test-
lation
jstent

jer 10
gy for

& Journal of Information, Education, Science and Technology (JIEST) Vol. 3 No: 2, December 2016 &

sperimental group and conventional for control group were used in teaching which lasted for a period of
Four weeks. Inthe fifth week, posttest was administered.

Method of Data Analysis

The data collected for the study were analyzed witl, respect to the research questions and hypotheses used

for the study. Means Standard dCViZ{liOH, and t-Test Statistics were used to analyze the data generated with
the aid of statistical Package for Social Sciences (SPSS) version 20.0.

Results
Table 1:
t-test Analysis of the Pretest Scores of the Experimental And Control Groups
Group N Mean SD df t-cal P
Experimental 56 22.16 3.47

123 1.625 0.107*
Control 69 20.99 4.22

*Not Significant at 0.05 level
Table 1 shows the t-test comparison of pretest scores of ex

HO,: Thereisno significant difference in the mean achievement scores of Biology students taught using
Z-Aapproach teaching strategy and those taught using conventional lecture method.

Table 2:
t-test Analysis of the Posttest Scores of Experimental and Control Groups

Group N Mean 8D df t-cal P
Experimental 56 30.16 3.47

123 3.866 0.000*
Control 69 23.88 3.11

*: Significant at 0.05 level

Table 2 shows the t-test comparison of posttest scores of experimental and control groups. The
experimental group has a mean score of (30.1 6) with a standard deviation of (3.47) while the control group
has a mean score of (23.88) with a standard deviation of (3.11). An examination of the Table shows that
there is significant difference between the two groups (t (123) = 3.866, p = 0.000) since the p-value is less
than the alpha level of significance. On the basis of this, hypothesis one was rejected. This implies that there
is significant difference in the mean achievement scores ofbiology studepts laught using Z-A approach
teaching strategy and those taught using conventional lecture method in favor of those taught using Z-A
approach teaching strategy.

HO,: There is no significant difference in the mean achievement scores of male and female biology
students taught using Z-A approach teaching strategy. |

Is there any difference between the mean performance scores of male and female students taught biology

using Z-A approach teaching strategy?

Table 3; ) -

t-test analysis of the posttest scores of male and female students in the experimental group
Group N Mean SD df t-cal P
Male 27 1507 7 54 0.601 0.550°
Female 29 15.09 4.34

*: Not significant at 0.05 level

I i 26
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cance. On the basis of this, hypothesis two was accepted, Ty, if‘ ey
ant difference in the mean achievement scores of male and female biologyksn? e
oachteaching strategy

i
Jiscussion of Results

‘he main objective of this research was to determine the “Effects of Z-A approach teaching strate on
cademic achievement of biology students in Senior Secondary School in Minna metropolis, Pretthe
esults in table 1 showed no difference in the pre-entry behavior of the experimental and contrg) groy
lable 2 showed that the experimental group has higher mean score (30.16) and standard deviatiop (3.;)78.
than the mean score (23.88) and standard deviation (3.11) of the control group after the {reatment, i
result of the t-test as shown in table 2 showed that the experimental group pgrformed Slgniﬁcantly bette;
than the control group. This could have been that the approach highly stlmglated the leamers in the
experimental group to study well. They were curious to see how comes ofa fr_ult, in othqr words, how ygg it
formed, what was the origin of such fruit? Consequently, that helped in sustaining their attens,
concentration and readiness to learn throughout the teaching period. This by unphca_mon suggests that 7.4
approach teaching strategy enhances learning of Biology concepts than the cqn\{entlonal lecture method
secondary school level. This result was in line with the findings of Abigail and Ebele (2013) why
investigated the effects of differentiated instruction as an innovative strategy on academic achievement of
biology students where students taught using differentiated instruction method performed better than thoge
taught with conventional lecture method. It also corroborates the finding of Akanbi and Kolawole (2014)
who examined the effects of guided discovery (GD) and self-learning (SL) strategies as innovative teaching
strategies on senior secondary school students’ achievement in biology. They was discovered that, self
learning and guided discovery strategies improved students' achievement in biology. It is also in line with
the result of Ibe (2013) who investigated the effects of guided-inquiry and expository teaching methodson
students' performances and interest in Biology. The result revealed that Students taught with guided-
inquiry teaching method out-performed students taught with conventional teaching method in Biology. It
was strengthened by the discovery of Jacinta (2011) who conducted a research on Inquiry Method and
Students' Academic Achievement in Biology. Eventually it enhanced students performance in Biology. Al
these are discoveries adopting varieties of innovative teaching strategies in Biology, but the use of Z-A
approach is lacking in the literature bascontheresearchers'survey.

The posttest mean scores of male and female students as shown in table 3, indicated that female stud<3m_S
performed better than male students after the treatment. The results of the t-test was insignificant at 0.0
This result strenghtens the findings of Bilesanmi and Awoderu (2012) who all reported that there were®
longer distinguishing differences in the cognitive, affective ad psychomotor skills achievement of studet®
inrespect to gender differences. But on the other angle, it supported the finding of Uchenna and Philome?
(2012) who investigated the comparative effectiveness of the expository and concepl nm:vp”’ij’
instructional strategy of presenting secondary school biology concepts to slow learners. Sl)e"’:/’C‘lll'f"
Jemale slow learners taught with the concept mapping instructional strategy performed significant [y bl

; |
than their male counterparts taught by the same methodThe result of this study further established the fa¢
that Z-A strategy is gender friendl

. . . . . 1 ln
: y is gender dly. By implication, the application of this strategy of teaching. bo‘f}ﬁ“
science and art disciplines is lacking, and this study seemed to be one of the fore-front studies(ifthey c,‘\\-‘qs
eﬁerlmelsttlrégbthl]; apprccl)ﬁach ofteaching..Most especially in Biology as a science subject. The strategy’ ;\
onty reported by Damodharan and Rengarajan (n.d.) in the applicati ileo' em in pYS
falling two objects of different m o S

. qllﬂ
ass from g

. . the same distance. Biology is a subject known to deal WiP™%
in teaching and learning activities in schools = JeC 4

: : None of this type of i the researt o
Inrespect to Biology or Biological concepts. TP Rxperimeitwas found by

Conclusions

Based on the research find; awil®
indings as 10"
conclusionsweremade:g related to the hypotheses formulated and tested, the fo

Exposing Student _ .
biotoy nts to Z-A approach teaching strategy

ce "
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improves the students' perfor




strategy performed equally better, that is to say it is gender friendly

Recommendations
Onthe basis of the research findings, the following recommendations were made:

Secondary school principals should encourage and give necessary assistance to teachers for

effective use of the Z-Aapproach teaching strategy particularly in teaching Biology.

Since the use of Z-Aapproach teaching strategy enhances students' achievement, teachers should be

encouraged to employ the use of the strategy in teaching and learning of biology in schools. .

Curriculum planners should also make sure that the curriculum put in place the appropriate

innovative teaching strategies to be employed in teaching appropriate concepts of art and science

subjects.

o The government should to also provide and sustain opportunities for retraining, symposia,
workshops, conferences and seminars for the secondary school teachers on the appropriate
selection and application of innovative teaching strategies (Z-A inclusive) in teaching of sciences,
Biology in particular.

. Teachers and researchers should endeavour in testing some of these strategies in schools in order to

confirm and establish their effectiveness.
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