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Abstract

This study 1')1\'@.9tigalc'd the effe
Achievement and Retention
economy in Nigeria, The
group design. Senior Se
were wused for the siudy, Sixty students (60) partic
The instrument used Jor data colle
questions swere subjeeted o expert's
COCHICIENt, test-retest method w
analveed using PPA 1 “and coept,
tested ar 0.05 fevel of SUCNTfTCanc e

cts of constructe
of students of Biology
research design adopted for this study w
condary two(SSII) students in public se

d model of Human Ductle.
in Minna Me

55 Gland on Academic
tropolis.: Implications Jor a dwindling
as prelest-posttest randomized control
condary schools in Minna Metropolis
ipated in the study captured from two selected schools.
ction was a (eacher made Biology Achievement Test (BAT). The
assessment for face and content validine Ti) find out the ru/iu/n'/il\'.
s sed with an tterval of two weeky and the scorey collated ani
tentofr(0-SSvwas obtaimed, Fowrnull potheses were formudated and
Oneof the findings af this studv was that the use of constructed model
facilitated student’s achiovemen and retention in Biology, Bused on the findings it was rc('umnu'nrlw.l !/m/.
the zovernment should organize seminars, workshops and conferences for teachers on the construction of
models (o crihance academic achievement and retention of students and (IIL\'()..S'(I\.’I.)lg (/w monies spent on
the importation of foreign models for teaching in Nigeria especially inthis current dwindling economy.
\

. . ‘\ .
ademic Achicvement, Rctcnllon.

\
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Dwindling conomy.
Introduction . o - R
Science is an intellectual activity designed by humans to (ll.s*‘covcr'ln[ormnlmn :11)09( (hc‘nuluml wor l(l‘m
which humans live to discover the ways in which this inlormulmp can be m'gnm(cd nto mczu'n‘ngtul‘
patterns[Taylor, 2008 ].Science is also a way ol passing l\'no'wlcdgc from one generation to qnplhql SO oul
collective k—nm\'lcd;_'c to solve problems related to our existence, huppm'c‘ss lll'lA(l }.).I'Odf)l(_‘[l\"ll)’. Science
makes usto find inquiry about living andnon-living things, and also saves life. [Yildrim, 2008].

The goal of science is to advance human understanding of the universe we mhabit, it is not to achijey ¢

. ( ‘ ‘ 1 Q " of o Y ) N . s M " *
])L‘I'S(:l)'ll contentment, and science doesn't encourage violenee but teaches tactand role of muhlmdn 1dual
in ljlc universe. Science is very mmportant because without scienee knowledge, man cannot discover the
natural endowments and their importance.

Biology has been considered as a basic and natural scienee l?ccuusc 1t Slllfl_\".\: hl'g anyd “T’],n{;l L.)rgzmlls‘mx
inchuﬂ?m their morphology, physiology, uses .zmd t‘hc various n‘l-clh'od‘s L.lfcq m‘ I(l])pl(')..ll, 1‘1111}; l..lg,m.
Biology is the science of life and of living organisms mclq(hqg_ lhcnisl‘xuul?l‘ut {Lll};lxpx}l,}rgx% .1,'m l%mi
evolution and distribution. Biological disciplines nn.ply a .ﬁxgmhcnnl 'C‘“I_’f’””'l”l”:" (“n‘l ]L“pll()‘l(_(ill(‘).ll aml
wellare of all hving specics. [Nsolor,2008]. It also 111\'cst1g11}cs lhc'cn\'l‘x.(.n.n‘nlc.nl.}.l l'..lLl()l.\ t }‘{l.hl‘lllil)llll](.
the living beings and by means of conservation, it seeks for more c‘llulm l\\-l,\‘: to “”“l‘—'\."”“ the
mnm'dm‘l‘u Lux:w[in’limn ol the cnvronment that can thieaten the existence of e oreraniems o oy

planets
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Instructional materials are educati
N BO::W:M___ :.r:s _..__,,.._,:or;:r;:c::__.cmc::.,c.,:Jc;:.___:_:.:.‘...ﬁ:;_ teibimliet
rthelir ass atl e et o1 ) westudent's knowled2e, o5
imilation of information and to contribute to the overall ;Sﬁ:;m;&“_ .__:__ Lpbringing

atus for producing chemical and other

P : ,
[ Afolabi,2003]. Instructional materials may be reagents and appar
3 gents and appe
unples @re

three-

reacti P strating and s

actions and for ﬂ_r:_c:u:,w::m and studying such reactions in the Jaboratory other

[such as globes, M:.:_ experimental models], two-dimensional materials [charts,
] and audio-visual matcrials like motion pictures, film clips, {ilm 5U1P=:

dimiensional materials
and tape recordings and radio and televisicn broadcasts:

pictures, diagrams and drawings
slide sequences, transparencics, records

Teachers

are highly important for tcaching cspecially incxperienced tcachers. .
1¢ subject they are E:c:_:m.ﬁcmorc?
ting projects and

| information on tl

owledge by assigning tasks, cred

Instructional materials
depend on instructional materials for backgrounc

also .:woi instructional materials to asscss students' kn

administering examinations (Shem, 201 1).

vement of students in Biology arc; us¢ ol inappro

.aching are rooted in logic of _:m:.:w:::ﬂ ko
Al 7 reparce teachins

t (2005) stated that unprepe Lests and

N ¥ . e > .ﬁA
Jack of frequent regular ;.mim_::ﬁz_ o
esand _.:r._.::?.::::E.i others.

I . ate -hing
contributing to poor achic priatetcacil 7o
techniques i i nei roti | design, fOT
cchniques in Biology, principles on elfective t lcads to
1 methods Kumar (2005); Blurti .
1 of the teacher,
inadequate nseolresoure

Among factors

example instructiona
haphazard presentation on the pai

ms with feedback to students,
cultskill

ng i dulli
when

yenl 13
acking. It1s
ility of the students to
ant and focus on

ol learnt
red goals. Achieven
1 Biology are |

CNAN
or the acccnphishmet

ementasasetinng Ol
| through hard work accomplishing the dest .
you wor getto that goal In which most of the students 11
something successfully attained and it is based on persistence and dexterity- \_,.:o ab
retain knowledge and skills well after completing a topic is becoming increasingly relev Pq
deep learning represents a priority for cducational rescarch in general. Given the awareness O ¢ mwm
Jearning and the relative death of long-term retention studies, @ study on long-term retention 11 :m
Biological sciences is warranted. Nworgu (2005 stated that retention is an ability to :w.om: or aono.rb:Nm
what has been Jearned or experienced; memory: The key to have @ retentive memory is to increasc :?_
ability to moveour experiences from our short- lerm memory into long- term memory: Basically students
memory functionis based on fivelaws and they arc;

xperiences that are

iation: tudents always remember events or ©
an activities thatarenot associated with anything. )
Jearn to recall things much easier

Blurtit [ 2005 detines achiey

or inmiproving your health anc
k hard to achieve and

associated with other

a)  Assoc
similar events and things more th
b)  Images: Students' memories are recorded as images; students
orimages.
tinue to diminish over time becaus¢ experiences
fthe reccnt ones

when they think in pictures
c) Recency: Students' ability to recall any events con
that happened long back arenot vivid o (heir mind in comparisontot
d) Repetition: “The more the students repeal or experience any memory,
long- term memory for recalling.
ivid an experience is themore li

¢) Intensity: The more intense orvi

heevents o
the better it is stored in their

kely the students arcto remember.

students should be involved in information-
debate, critical thinking, creative

el of students in Biology, the
as to enhance their

on, policy analysis

e the retention lev
use of models or diagrams so

To improv
decision making, problem-so
thinking and information retri
performance ina dwindling cconomy.

Jving, investigati
eval through the

the country does not support the
il amenities,

in which the cconomy of
infrastructural development, resources, soc

y is seen as situation
: ~.r\._:r.’__r.J. 1o _:r. r.F,.._:v::f.

A dwindling cconom
(caming populaton I'his results 1o inadequate
antisoct il vices, ceonomiv pecesston and mtlatonzm

afactured _:.:: 15 teduction

¢ the uthzation of Jocally ma
_::r::.:ﬁcE._.:_:_::::_4.__::_..N:_E.

onpstothers Some ol

¢importition ot zoods and

reeession i
other products and the fig
and technological development o a country depends solely on science. Despite the fac
ital role, itis very ﬁ:u‘%_uc_.::.:m that adequate teaching of Biology as a v.:U.r. ..._r.p g
not improving leading 1ot , sy e ject inour
ation Council [WAEC] and National Examination Council
[2012] have shown poor performances of students i1 public examinati
| Examiners Reports (2008) revealed that student cm_u.,:d:::_o:.m.
ormance in

The social
science plays this v
secondary schools 1s

West African Examin
Osakwe [2003]; and Katic
West African ['xamination Counci
and Technology Fducation in
190

Enhancing science
A Dwindling Economy

he poor performance in international examinations lik
< \rv
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1d ﬁum}:iee i
. 9y Educatioy, (SSTE), F,
, | , FUT, M
yin 9.03.5 of drawin 88 is discoury .
IProvisation of _.:m:.co:.o:a mate

sUgating the cffeets of

&g Itis on (e
rals ip tcachiy

s¢ bases ang the negligence of teacher
constructed moe

18 Biology (hat the rese P

nton of Biology styden. : Fol Human, Ductless G reh study is aimeg . 2
0gy studens i secondary schools ang j¢ i w.:,w?., Gland on academic achievement ang Lo ! :
T Nplications in g A_E::::E cconomy. _ m
c0lthe Stugy 8
fhe purpose ofthe study is o f3 E
S . :358:.:_3:_:Ec_:: ol constr :
(1) Students' academic achicvemenip _wwm_c,“f w: no:.f_n__:n_ﬁ_ __:oac_ OfHuman Ductiess glandon; E
(2) CQQ,:::omo:Qf. gy sccon ary schools, 5
crinfluence on student's ac; i i >
Q Voo . \ § St r,:_n::c:n:_o,\n_:o_:. @
(3) m.:aoim academic retention iy, Biology in secondary schools
(4)  Find outgender influcnce cz.,.__:_o_:m.u.c_c_:_.c__ ,
Resecarch Questions
%_wo _c/_“\c:,__mmh.c,ﬁcmﬁo: questions were raised (o guide the study;
ou 'C be any difference e i i
o there be any difference between the mean achievement scores of students taught Biology
Nv NMW:H o~o:m:,:Coa model] m:a.::vmo taught with convectional method (]
( ,S.M:~ M_MV% Ucp u:w. Wc:am_. w%ﬁs.o:om In the mean achievement scores of students' taught Biology
onstructed model] | ] . , _,
Y - y e : i i |
3 4.5 oEn._ A,:r,_o be any difference Uo:<nm: the mean retention scores of students' taught Biology with . | |
. constructed model and onc:_:m_: with convectional method| | . ! } eis_;,
(4) I there ::_.«, m_,,_:: 1odifference in the mean retention scores of students' taught Biology with ,
constructed model| |
Rescarch Hypotheses
i : i . i
Four J:: :v.ﬁo:uo.,fom.icﬁo formulated and tested at 0.05 level of significance. . ’
Ho,: j#.:.o 1S no significant difference between the mean achievement scores of students' taught Biology
with constructed mode] and those taught with convectional mecthod.
Ho,: There isno significant difference between the mean achievement scores of male and female students' |
taught Biology with constructed mode]. |
Ho,: There is no significant difference between the mean retention scores of students' taught Biology with
constructed model and those taught with convectional method.
Ho,: There is no significant difference between the mean retention scores of male and female students'
taught Biology with constructed model.
Mecthodology
Research Design
The rescarch design adopted for this study is the Pretest-Posttest Randomized Control Group Design.
This design is based on the assumption that subjects arc randomized from the population under study.
Materials Used _ ) .
The materials uscd for the construction of the model includes: plywood (1/4 ﬁr._cr._.:ummv, modern frame,
gum (evostic and glue), nail, polish (polygard neutral), computer, velvet, laminating leather, ruler and
saw (fred and hand saw). i
Procedures . . s
The structure of human endocrine (ductless) m_::.a was gotten from mternet and carefully transferred to
Coreldraw package. After it has been transferred, it was then retraced in Corel draw package, filled with a
brighter colour and later printed on A3 paper with the use of coloured Desklet printer. After this is the
_A::.::: ofthe work together, laminanng, measurement ol the print-outwork on the _._v.;_::;,E:::::r.i.
the model on the plywood with the use of evostic pum, cutting, forming the base of (he rame, placement
olthe velvetcloth on the surface of the base [rme, mounting of' the work and finally finishing, &
Population of the Study L . . . . w, ﬁ
The total population of Senior Secondary two (S S 11) v:_%.:? n Minna Metropolis was 4,400, in i
2016/2017 academic year. = |

fenc e ducation in
Enhancing Science 5:.\ Te n.\::;c% y Education o
A Dwindling Economy |
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«mpleand Sampling Techniques
-he sample size used for the rescarch study
random sampling techniques was used in the sclec
coeducational schools used (15 males and 15 fi

was (00) students which were randomly selected. Simple
tion of experimental group and control group in the two

cemalces).

Instrumentation

The instrument used for data collection was developed progressively as the teaching was going on, Ea.
called Biology Achievement Test (BAT).The questions were drawn based on an approved table &
specification on the six levels of cognitive domain. The questions were objective iterm type ......:,:..3.(“«
optional answers A-D with only one right answer. Twenty questions were drawn from the En._n.;:c«&.qc.
Reframed twenty questions for retention test were also drawn. At cach point in time In the ”.&.SEZEMS‘.:
of the instruments the questions were reshuffled to creatc an impression to the students as if different frorm

the onc used in the pretest and the posttest. See table below:

Validity of the Instrument . ducation and
The instruments were validated by experts and experienced teachers in the field of Biology Educal

1 - : . o or f: ¢ content
educational Technology. The questions were also subjccted to experts assessment for facc E&% -
. 3- C . . i . . ac Sy s S
validity by two Biology Educators, two Biology tutors in non- participating schools as they n/no omEF
i . = srte fr Nig h >
handling the subject at secondary school level and test and measurcment CXperts from Niger

Ministry of Education, Minna.

Reliability of the Instrument |
Pilot test was conducted in Government Secondary School Minna, which was not among the sample.

schools used for the study. Ten students drawn randomly were given twenty item questions to answer
from the Pretest and Posttest question; the scripts were collected and marked. After an ::o?.m_ of onc
week (Test-retest method), the same questions were administered to the students and the two scripts were
collated and analyzed using Pearson Product Moment Correlation Coefficient alpha(PPMC) and r = 0.85
was obtained indicating that the test items were reliable and so used for data collection.

Method of Data Collection
Three different methods were used in the collection of data for the study. Pretest was used in the collection

of data to detcrmine the entry behaviuor of the students before the administration of the treatment. A fter
this, posttest was used in the collection of data to answer the rescarch hypotheses formulated at 0.05 alpha
level of significance after the treatment. After onc week of administration of the Postiest, retention test
was administered to the same group of students to determine the retention scores of the students in both
the experimental and control groups. At each point in the administration of posttest and retention test the
questions were reshuftled to create an impression as if different from the one administered in the pretest,

Method of Data Analysis
The mean, standard deviation and t-test analysis were used to analyze pretest scores, posttest scores and

retention scores using the Statistical Package for Social Science (SPSS) version 20.00.

Results

Table 1 Mean and Standard Deviation of Pretest Scores (Experimental and Control OZ:::
Variable N df X, SD t-cal _ Significant (2- tailed) Remark
Experimental 30 4.73 « 2.55 —
Group 38 0.414 0.681 NS

30 4,47 2.45

C'ontrol

Giroup

NS~ Not significant at p003 T .

NS Not .m_‘m:_.:ch:: at )
Table 1 shows the Mcan and Standard Deviation of both the experimental and control groups. The mean
score of the experimental group is 4.73 and SD=2.55; df=58, while that of the control group is 4 47 ﬁ, =

7 45. The t-value calculated 0.414 while the P-value 0.681 is greater than p-value at 0.05 alpha leye]
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ale 4 shows the Mean 4 , i e feon
Table 4 shows the Meas RIN of retention scores of both experimental and ¢ .
oupis

group. The mean score o the ey 36.33,SD=8.60: df=58 and that of the control 27 .t
27.17,SD=8.15. Thet- value and 2- tatled value is 0.000 which is less than ﬁ-”.,:mr ..H.
0.03 alpha level. This means 18 rejected. That is, there was significant ditfer »,_ﬂm
between the mean retention scor | ::.;,E, with constructed model and those taug

with convectional method.
; ‘s In
S o s : iy ‘male students i
HO,: There is no significant difference between the mean retention scores of male and female
the experimental group taught Biology with constructed model.

— , - \ ; . Retention Scores in the
Table S Mean, Standard Deviation and t-test Analysis of Male and Female Retention S¢

Experimental Group lil:\l\\.\r\
Variable N df X SD tal  Sign(-tailed) Remar
Male I3 5667 9.19 . :

28 0.209 0.836 NS
Female 13 36.00  8.28 =

NS=Not Significantat P>0.05

Table 5 shows the Mean and Standard Deviation of both Mal
experimental group. The mean score of the experimental group is 56.6
control group is 56.00. SD=8.28. The t- value caleulated is0.209 and 2- tailed value 1s 0.836
than p-value at 0.05 alpha level. This means that the null hypothesis is rejected. That is, :F;”c was
significant difference between the mean retention scores of male and female students' taught Biology
with constructed model.

¢ and Female retention scores :H,:F.
SP=9.19: df=28 and that ot the

5

QI whichis less

Discussion of Results

The findings of this study are in agreement to the findings of; Nworgu (2003); London (2003); Okwo, et al
(2007); Nwachukuwu and Nwosu (2007) who noted that the experimental group did better than the
control group when diagrams, graphics, and charts were used in teaching in senior secondary schools and
that their uses enhanced the academic achievement or students. Also there was a significant ditYerence
between the mean achievement scores of students taught Biology with constructed model and those
taught with conventional method. This was because the visual cha acteristics of the model and its
manipulation enhanced the achievement of the students than their counterparts taught with convectional
method.

Table I revealed that the male and female in experimental group did not show any significant difference
between the mean achievement scores, therefore the null hypothesis two (Ho,) stating no significant
diflerence in the mean achievement scores of male and female students' i the experiment E.EH_. et
Biology with constructed model was retained This 1s corroborated by the finding of Okwo and .
(2004) who noted that gender do notany influence onacadenne achioy cment ot students when cy:c..,,c;.:_
the use ofdiagrams inlearning Biology and Geography in secondary schools.

Table 2 revealed that there was a significant ditference between the mean retention scores of students
taught Biology with constructed model and those taught by convectional method. Hence the ::_,_
hypothesis three (Ho3) was rejected. Insupport or thisNworgu (2005) noted that there was o significant
difference retention when both groups were exposed to graphic or advanced organizers. m:.:ﬂ:._/. M: )
finding 1s corroborated by that ot Sobamowo (2000) and Gimba (2006) who cy,r_rf__./,:c; that there :-;4 - ’
significant diflerence between experimental group and control group. -EWas no
Table 3 showed that there was no signiticant difference betw een the mean retention s

_ . Cores ot male ;
female in the experimental group taught Biology with constructed model. Henee the nullhypothes; rm:i
. e . g K e ~ s v AT 2 5 1 j ( IJ f: .
(Ho,) was retained. This finding is in agreement to the findings of}; Avodele (2001); Cirty JN,ccE
Dawudu (2007) who found out that there was no sigmificant ditference between male and 7,::_. M: i "
ale; e studentg

M

exposed to Physics, Mathematics and Brology using diagrams, models and wraphics

L

&Y
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ve ._::.* ellicient use of constructed models |

i ._ ~.F. evidence in CxXperimental Broup shows that (he

plicit and ser csasaguideto :E_G.z:::_::o_ ol'some concepts leading (o better achievements and

on of concepts in Biology. 1t was also established that the use of models does not cxert any
ence macademic achievement ang retentionamong pender in E_Q.Emv\.

ales students' academic achicvement .é;
usc ol models make teaching and learning

commcendationg

v<_9,<,o::n lindings, the rescarcherrecommends the following;

1 acher, e, g 1 ,
leachers should be encouraged to study educational technology where they can learn the design
and constructjon ofinstructional materials. .

) gl
(2) m::_:ma. confercences and workshops shoul(d be organized for teachers on the usefulness of

diagrams ang modelsin the course ofinstruction,

Mw =0 W - T X . B A
(3)  Expeticnce Practicing Biology teachers should be allowed to participate in the ordering of science
apparatus.

4 : e .

(4)  There should be cinforcement of dedicated teachers through price giving.

_‘.:_:._.Q,:.ozm fora Dwindling Economy

The followings are some ofthe implication of the use ofconstructed models locally foruse ina dwindling
cconomy;

1. Government, educationa] administrators, stakeholders and principals of various schools should
Support and €ncourage the creativity of co-science teachers by providing some incentives for the
production of locally sourced teaching materials which will reduce importation of foreign science
andtechnology cquipment in Nigeria.

o

2: High tax should be charged on companies, industrics, business men and other groups on the
importation of foreign instructional media for teaching and learning, this will reduce over
dependence on imported media and thus increasing the internally generated revenue for the
country.

3. Lhe study of Fine Arts that used 10 be the cardinal excrcise in primary schools in 1960s should be

resuscitated so that teaching materials could be produced locally for use in school thus saving the

nation from the huge expenditure on forcign ¢quipment procurement.
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