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Abstract

Z ]Z ;fl ;Z‘ZJ; nltn::; tl}%Zt'Zi ito}:ze ;ﬁec:; ‘of cons.tructed_ moc?el of Human. Ductle;s Gland on Academic
o o Nivoria. T of stu ents of Biology in ana Metropolis: Implications for a dwindling

y in Nigeria. The research design adopted for this study was pretest-posttest randomized control
group design. Senior Secondary two(SSII) students in public secondary schools in Minna Metropolis
were .used for the study. Sixty students (60) participated in the study captured from two selected schools.
The instrument used for data collection was a teacher made Biology Achievement Test (BAT).The
questions were subjected to expert's assessment for face and content validity. To find out the reliability
coefficient, test-retest method was used with an interval of two weeks and the scores collated and
analyzed using PPMC and coefficient of r=0.85 was obtained. Four null hypotheses were formulated and
tested at 0.05 level of significance. One of the findings of this study was that the use of constructed model
facilitated student's achievement and retention in Biology. Based on the findings it was recommended that
the government should organize seminars, workshops and conferences for teachers on the construction of
models to enhance academic achievement and retention of students and also saving the monies spent on
the importation of foreign models for teaching in Nigeria especially in this current dwindling economy.

Keywords: Model, Instructional Materials, Gland, Improvisation, Academic Achievement, Retention,
Dwindling Economy.

Introduction . ‘ . .
Science is an intellectual activity designed by humans to discover information about the natural world in

which humans live to discover the ways in which this information can be organized into meaningful
patterns[Taylor, 2008].Scienceis also a way of passing knowledge from one generation to a}npther so our
collective knowledge to solve problems related to our existence, happm_ess an_d‘p'roductmty. Science
makes us to find inquiry about living and non-living things, and also saves life. [Yildrim, 2008].

human understanding of the universe we inhabit, it is not to achieve
doesti't encourage violence but teaches fact and role of each individual
ortant because without science knowledge, man cannot discover the

The goal of science is to adx{ance
personal contentment, aqd science
in the universe. Science 1s very 1mp
natural endowments and their importance. «

i idered as a basic and natural science because it study's life and living organisms
Elglli)flighat; ‘t;;e; g(r);lksxol(’gy’ physiology, uses jdnd the various methods used in approaching them.
Biology is the science of life and of living organisms including their structure, function, growth, origin,
evolution and distribution. Biolo gical disciplines imply a significant responsibility for the protection and
welfare of all living species. [Nsofor,2008]. It also investigates the environmental factors that surround
the living beings and by means of conservation, it seeks for more effective ways to understand the

immediate conditions of the environment that can threaten the existence of living organisms on our
planets.
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nstructionalm : oW cdgc abilities and skills
i i i ve student's knowl 5 s
Instructi al materials are educational resources used to impro ol ot ;

: ; - rall de .
to monitor their assimilation of information and to contribute to the O‘s]i' o producing chemical and other
[Afolabi,2003]. Instructional materials may be reagents and apparatu

ions i other examples are three-
reactions and for demonstrating and studying such reactions I tgle latlsvcz)r_zﬁ;)nl;); o O rals [charte
dimensional materials [such as globes, and expenmenta'l mo_de s, o tarcs, film s, Gl st
pictures, diagrams and drawings] and audio-visual matg:rlals like 1(1;0 1cI)1 y ?elevjsic;nbroadcasts,
slide sequences, transparencies, records and tape recordings and ra }o a

. i i ienced teachers. Teachers
Instructional materials are highly important for teaching ?Spemally lnlti)_(p cir;fll;y are teaching teachers
depend on instructional materials for background information on the subje ek cresfing prajects and
also need instructional materials to assess students' knowledge by assigning )

administering examinations (Shem, 2011).

nBiology are; use of inappropriate teaching

ibuti i tudentsi . .
Among factors contributing to poor achievement of s 4 in logic of instructional design, for

techniques in Biology, principles on effective teaching are roote .
example instructional methods Kumar (2005); Blurtit (2005) stated that unprepared teaching leads to

haphazard presentation on the part of the teacher, lack of frequent regqlgr assignments, tests and
examinations with feedback to students, inadequate use of resources and facilities amongst others.
| [
Blurtit [2005] defines achievement as a setting of a goal or the accomplishment of learm_ng a dlfﬁcplt skill
or improving your health and through hard work accomplishing the desired goals'. Achlevernent-ls whep
you work hard to achieve and get to that goal in which most of the students in Biology are lacking. It is
something successfully attained and it is based on persistence and dexterity. The ability of the students to
retain knowledge and skills well after completing a topic is becoming increasingly relevant and focus on
deep learning represents a priority for educational research in general. Given the awareness of deep
learning and the relative death of long-term retention studies, a study on long-term retention in the
Biological sciences is warranted. Nworgu (2005 stated that retention is an ability to recall or recognize
what has been learned or experienced; memory. The key to have a retentive memory is to increase the
ability to move our experiences from our short- term memory into long- term memory. Basically students'
memory function is based on five laws and they are;
a)  Association: tudents always remember events or experierices that are associated with other
similar events and things more than activities that are not associated with anything.
b)  Images: Students' memories are recorded as images; students learn to recall things much easier
when they think in pictures orimages.
¢) Recency: Students' ability to reca'll.any events continue to diminish over time because experiences
that hgppened long back are not vivid to theirmind _in comparison to the events of the recent ones
d) Repetition: The more the stu-dents repeat or experience any memory, the better it is stored in their
long- term memory for recalling.
e) Intensity: Themoreintense orvivid an experience is the more likely the students are to remember.

To improve the retention level of students in Biology, the students should be involved in information-
decision making, probiem-solving, investigation, policy analysis debate, critical thinking, creative
thinking and information retrieval through the use of models or diagrams so as t nhg . hei
performance ina dwindling economy. O Cahatice: Lyl

A dwindling economy is seen as a situation in which the economy
teaming population. This results to inadequate infrastructural dev
antisocial vices, economic recession and inflation amongst others.
recession are the utilization of locally manufactured products, red
other products and the fight against corruption (Ibrahim, 201 6).

of the country does not support the
elopment, resources, social amenities,
So_me ofthe remedies to the economic
uction in the importation of goods and

The social and technological development of a country depends solel
science plays this vital role, it is very disappointing that adequate teac
secondary schools is not improving leading to the poor performance
West African Examination Council [WAEC] and National Examninat
Osakwe [2003]; and Katie [2012] have shown poor performances o
West African Examination Council Examiners Rep

Yy on science. Despite the fact that
hing of Biology as a subject in our
In International examinations like
1on Council [NECO].Findings by
f students in public examinations.
orts (2008) revealed that student performance in
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Biology in terms of drawings is discouraging It is on these bases and the negligence of tegCh'ersati(r)n“:Cllr ”
the improvisation of instructional materials in teaching Biology that the research study 18 ent and
investigating the effects of constructed model of Human Ductless Gland on academic achievem
retention of Biology students in secondary schools and its implications in a dwindling economy:

Purpose of the Study

Thepurpose of the study is to find out the effects of constructed model of Human Ductless gland on;
(1)  Students'academic achievement in Biolo gy secondary schools.

(2) Determine gender influence on student's academic achievement.

(3) Students'academicretentionin Biology in secondary schools.

(4) Find out gender influence on students' retention.

Research Questions
The following research questions were raised to guide the study; )
(1) Would there be any difference between the mean achievement scores of students taught Biology

with constructed model and those taught with convectional method? .
(2)  Will there be any gender difference in the mean achievement scores of students' taught Biology
with the constructed model? :
(3)  Would there be any difference between the mean retention scores of students' taught Biology with
constructed model and those taught with convectional method?

(4)  Is there any gender difference in the mean retention scores of students' taught Biology with
constructed model?

Research Hypotheses ‘

Four nullhypotheses were formulated and tested at 0.05 level of significance.

Ho,: There is no significant difference between the mean achievement scores of students' taught Biology
with constructed model and those taught with convectional method.

Ho,: Thereis no significant difference between the mean achievement scores of male and female students'
taught Biology with constructed model.

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.

Methodology

Research Design

The research design adopted for this study is the Pretest-Posttest Randomized Control Group Design.
This design is based on the assumption that subjects are randomized from the population under study.

Materials Used . _
The materials used for the construction of the model includes: plywood (1/4 thickness), modern frame,

gum (evostic and glue), nail, polish (polygard neutral), computer, velvet, laminating leather, ruler and
saw (fred and hand saw).

Procedures

The structure of human endocrine (ductless) gland was gotten from internet and carefully transferred to
Corel draw 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 DeskJet printer. After this is the
joining of the work together, laminating, measurement of the print- out work on the plywood, gumming of

the model on the plywood with the use of evostic gum, cutting, forming the base of the frame, placement
ofthe velvet cloth on the surface of the base frame, mounting of the work and finally finishing,

Population of the Study

The total population of Senior Secondary two (S S II) students in Minna Metropolis was 4,400, in
2016/2017 academic year.
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Sample and Sampling Techniques

The sample size used for the research study was (60) students which were randomly selected. Simple
random sampling techniques was used in the selection of experimental group and control group in the twq
coeducational schoolsused (15 males and 15 females).

Instrumentation i )
The instrument used for data collection was developed progressively as the teaching was going on, and
called Biology Achievement Test (BAT).The questions were drawn basec} on an approved table of
specification on the six levels of cognitive domain. The questions were objective 1tem type.wlth four
optional answers A-D with only one right answer. Twenty questions were:dra\yn frgm the topic treated.
Reframed twenty questions for retention test were also drawn. At gach point in time 1n thf_: ad.mimstration
of the instruments the questions were reshuffled to create an impression to the students as if different from
the one used in the pretest and the posttest. See table below;

l
Validity of the Instrument '
The instruments were validated by experts and experienced teachers in the field of Biology Education and
educational Technology. The questions were also subjected to experts assessment for face and content
validity by two Biology Educators, two Biology tutors in non- participating schools as they are the ones
handling the subject at secondary school level and test and measurement experts from Niger State
Ministry of Education, Minna.

Reliability of the Instrument -

Pilot test was conducted in Government Secondary Schoo! Minna, which was not among the sampled
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 interval of one
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) andr=10.85
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 determine the entry behaviuor of the students before the administration of the treatment. After
this, posttest was used in the collection of data to answer the research hypotheses formulated at 0.05 alpha
level of significance after the treatment. After one week of administration of the Posttest, 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 reshuffled 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 Groups
Varigble N df X SD t-cal _ Significant (2- tailed R
t — k
Experimental 30 473 2.55 clated) emar
Group 58 0.414 0.681 NS
30 447 245 3 .
Control
Group

NS= Not :signiﬁcant at p>0.05 ‘ = .

Table 1 shows the Mean and Standard Deviation of both the experimental and cont
score of the experimental group is 4.73 and SD=2.55; df=58, while that of the coxﬁrgcilgi?lupiss. ;11'23 Igf;)az
2.45. The t-value calculated 0.414 while the P-value 0.681 is greater than p-value at 0 6)5 alI;haylevel
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which means that there was no si gnificant difference between the pretest scores ofboth experimental and
control groups before the treatment commenced.

Research Hypotheses

HO 1: Thereis no significant differerice between the mean achievement scores of students’ taught Biology
with constructed model and those thought with convectional method

Table 2 Mean, Standard Deviation, and t-test Analysis of Posttest Scores of Experimental and
Control Group

Variaple N Df X SD t-cal Sign (2- tailed) Remark
Experimental 30 72.00  10.72 .
Group 58 10.26 0.000 S
30 45.50 9.22
Control i
Group

S=ssignificant at P<0.05

Table .2 shows the Mean, Standard Deviation of both the experimental and control groups. The mean
score of the experimental group is 72.00, SD= 10.72; df=58, while that of the control group is 45.50,
SD=9.22 respectively. The t-value calculated is 10.26 and the 2-tailed value is 0.000 which is less than p-
value 0.05 this means that the null hypothesis one is rejected. That is, there is significant difference

between the achievement scores of students' taught Biology with constructed model than those taught
with conventional method.

HO,: There is no significant different between the mean achievement scores of male and female students'
inthe experimental group taught Biology with constructed model.

Table 3 Mean, Standard Deviation and t-test Analysis of Male and Female in the Experimental
Group. '

Variable N df X SD  t-cal Sign(2- tailed) Remark
Experimental Group 15 7344 1151

' 28 0.78 0.442 NS
Control Group 15 70.36  09.90

NS=Not Significant at P>0.05

Table 3 shows the Mean, Standard Deviation of male and female in the experimental group. The mean
score of the experimental group is 73.44, SD=11.51; df=28 and that of the control group is 70.36,
SD=09.90. The t- value calculated is 0.78 and 2- tailed valueis 0.442 which is greater than p-value at 0.05
alpha level. This means that the null hypothesis is retained. That is, there was no significant difference
between the mean achievement scores of male and female students taught Biology with constructed
model in the experimental group.
HO, There isno significant difference between the mean retention scores of students' taught Biology with

" constructed model and those taught with convectional method.
Table 4 Mean, Standard Deviation, and t-test Analysis of Retention Scores of Experimental and

Control Group ,
Variable N df X SD t-cal Sign (2- tailed) Remark
Experimental 30 56.33  8.60
Group 58 15.33 0.000 S
30 27.17  8.15
Control Group e b

S=significant at p<0.05
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iati f retention scores of both experimental and contro]
Table showsqﬂl:cg/:: i?t?;}ades;ae?sireit]e?leg;s;fils 26.33, SD=8.60; df=58 and that pf the control group ig
27.17, SD=8. 1‘5. The t- value calculated is15.33 angl 2- tai.lcd value is 9.0(1)10 Whl(;lsl ;? lrelffS_1 g;i? gi-f;:i:z at
0.05 a,lpha level. This means that the null hypothesis is rej ected. ’I"hat is, t eret: vg o8 dgel A i‘:
between the mean retention scores of students' taught Biology with constructe g

with convectional method.

group. The me

HO,: There is no significant difference between the mean retention scores of male and female students in
the experimental group taught Biology with constructed model.

Table 5 Mean, Standard Deviation and t-test Analysis of Male and Female Retention Scores in the
Experimental Group ‘

Variable N df X SD  teal Sign(2-tailed) Remark
Male 15 56.67  9.19

28 0.209 0836 NS
Female 15 56.00 828

NS=Not Significant at P>0.05 ) )
Table 5 shows the Mean and Standard Deviation of both Male and Female retention scores in the
experimental group. The mean score of the experimental group is 56.67, SD=9.19; fif=28 and that pf the
control group is 56.00, SD=8.28. The t- value calculated is 0.209 and 2- tailed value is 0.836'wh1ch is less
than p-value at 0.05 alpha level. This means that the null hypothesis is rejected. That is, there was
significant difference between the mean retention scores of male and female students’' taught Biology
with constructed model,

Discussion of Results

The findings of this study are in agreement to the findings of: Nworgu (2005); London (2005); 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 teachin g in senior secondary schools and
that their uses enhanced the academic achievement of students. Also there was a significant difference
between the mean achievement scores of students taught Biology with constructed model and those
taught with conventional method. This was because the visual characteristics of the model and its

manipulation enhanced the achievement of the students than their counterparts taught with convectional
method.

Table 1 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

difference retention when both groups were exposed to graphic or ad : .
finding is corroborated by that of Sobamowo (2006) and Gimba (2006) :Vaﬁlg Z(Sitgﬁfiilzgr S. Similarly, the
significant difference between experimental group and control group. shed that there was no

! moc}els and graphicg,
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Conclusion

E::n(taifz?t%; iz?deefﬁcl_em use of constructed models facilitates students' academic a_chievement and

ore Cxp'licit o Sence 1n experimental group shows that the use of models make teachmg and leatrruni;1

retention of conce 1;"6_8 as a guide to understanding of some concepts leading to better achievements an

difference in acad pts in Biology. It was also established that the use of models does not exert any
academic achievement and retention among gender in Biology.

Recommendations

Inview ofthe findings, the researcher recommends the following;
(1) Teachers should be encouraged to study educational techilology where they can learn the design
and (?onstructﬁon of instructional materials.
2) S.emmars, conferences and workshops should be organized for teachers on the usefulness of
d1agrms and models in the course of instruction.
(3) E;}I)J:rrlte;lce practicing Biology teachers should be allowed to participate in the ordering of science
atus.

(4)  Thereshould be reinforcement of dedicated teachers through price giving.

Implications for a Dwindling Economy

The followings are some of the implication of the use of constructed models locally for use ina dwindling
economy;

1.  Government, educational administrators, stakeholders and principals of various schools should
support and encourage 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
and technology equipment in Nigeria.

2. High tax should be charged on companies, industries, 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. The study of Fine Arts that used to be the cardinal exercise in primary schools in 1960s should be
resuscitated so that teaching n'i;xteriaﬂs could be produced locally for use in school thus saving the
nation from the huge expenditure on foreign equipment procurement.
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