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EFFECTS OF PRE-TEACHING THE MATHEMATICS COMPONENT OOGENETICS
ON SENIOR SCHOOL STUDENTS' GENETICS ACHIEVEMENT IN OYO STATE,

NIGERIA

BUSARI, F. M„ ABIMBOLA, I. O. &AHMED, M. A.
Department of Science Education, University of Ilorin, Ilorin, Nigeria.

ABSTRACT
This study examined the effects ofpre-teaching the mathematics^component ofsenet.eson senior secondary school students' genetics achievement tn Oyo Sice^ajtaso

investigated the influence of sender, school type and scoring levelson, thea-.ac vementn
awtiis -t auasi-emerimental. non-randomized, non-equivalent, pie-test, post-test, control
ZZ design rTidoptedfor the study. One hundred and seventy-six biology studentsfrom fourIZndaZschoZs we're ptipUely selectedfor the study. The researchers sought^ perm ton
ode school authorities of,he selected schools and collected the prc-tes, data £«*££*£
Llhematics teachers from the experimental group, mathematics component of genetics »ffl
Ztghto die students. The items in WASSCE past question on Genet.c ^ZZreha^
Zfto students from all the selected schools. The immune,,, was validated, and eliabtt

ZlZTmdatOOS level ofsignificance was obtained. Four hypotheses were formulated
ZfZ ntlfsn^f^^

J nf 640 420 and 330 respectively; which means that the low scorers gamed more while the

instructional delivery to assist the students.

1NTROSy°kone of the science subjects in senior secondary schools in Nigeria. According
to Aou Xl^s offer oio,ogy ^1^!^^VJT^^X
for future career in any of
Pharmacy, Biotechnology,

UlUlv * Willi HIV I'iiii *>* j^^-— w< i • •

the biological sciences like Botany, Zoology, Medicine, Genetics
Laboratory technology, Agriculture and Nursing. According

conduct themselves therein.
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Agbowuro (2008) observed lha
that students learn biological concepts

state in Biology between 2008 -2012 ind
at credit level and about 35% had D7-E8

one of the objectives of Biology teaching is to ensure
meaningfully. Biology had witnessed a high level of

students' enrolment than any other science subjects in the final year external examinations.
However, WASSCE Chief Examiner reports (2009, 2013) indicated that students have been
performing poorly in Biology in public examinations for years. Analysis WASSCE result in Oyo

cated that about 20% of the candidates presented passed
vhilc45% had F9.

Biology is the most popular science subject among the senior secondary schools. It was
observed that students' performance in Biology for the past few years was not encouraging.
WASSCE result analysis (2008-2012) indicated the poor performance of students in Biology. The
highest percentage of biology result was recorded in 2010 and 2012 with 20.58% and 20.89%,
respectively at credit level and 35% D7 and E8 in 2008 which were far below 50% average. The
obtained results do notjustify the highstudents' enrolment in the subject.

Many factors have been identified to be responsible for poor performance in science
subjects, Biology inclusive (Ahmed, 2009). These factors include lack of motivation for teachers,
poor infrastructural facilities, inadequate textual materials, and attitude of students to learning,
lack of teaching skills, competence, experience and inadequate teachers' qualification (Ahmed,
2009, Braimoh &Okediji. 2001, FolaranL 2002, Umeh 2002). WAEC Chief Examiners' reports
for Biology theory indicated that Candida es had difficulties in answering questions on genetics in
the final examination. (WAEC Chief Examiners' Reports 2004. 2005, .2007, 2009. 2010 and
2012). According to Senior Secondary Education Curriculum (SSEC, 2009), Biology consists of
four themes and the themes are:
(i) Organization of life (ii) Organisms at work; (iii) Organisms and their environment;
(iv) Continuity of life. Genetics is subsumed under continuity of life. Sarojini (2011) defines
genetics as the branch of Biology that dials with the study of heredity and variations in living
organisms. Genetics helps human being to know their body composition. It helps in crime
detention, marriage counselling, blood fansfusion, sex determination and diagnosing diseases.
From the aforementioned importance of genetics, students must therefore be given proper
understanding of genetic principles.

Genetics happened to be one ofthe areas identified to be difficult by both teachers and
students. The WAEC Chief Examiners' Reports 2004, 2005, 2007. 2009, 2010 and 2012 showed
that students have difficulty in genetics rejlated questions. Studies conducted by Abimbola (1998),
Umeh (2002), Okebukola (2002) and Okichukwu (2003) showed that both teachers and students
find genetics, ecology and evolution difficult to teach and learn. Buseri (2010) contended that to
meet up with the rapid scientific progress in technology, teaching requires the presence ol well-
trained, efficient, knowledgeable and skilful teachers that are versatile in discharging their duties
and responsibilities. Based on these reasons and others, this study investigated the effects of pre-
teaching the Mathematics component of genetics on students' genetics achievement. It is hoped
that this study would generate information that curriculum planners, developers, text book writers
and Biology teachers could use to improve the teaching and learning ofgenetics, and Biology as a
whole.

According to Badru (2004), Mathematics is the foundation of Science and Technology.
Kurumeh, Igyu and Mohammed (2013) regarded Mathematics as a subject and a field of study
which is seen as the language of science. According Maynard (1968), the main mathematics
concept needed in genetics is probability.

Dayioglu and Turut-Asik (2004'i observed that academic performance is affected by a
host of factors. The factors include individual and household characteristics like students' ability,
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motivation quality of school itended and the like. Ogunkola and Bilesanmi-Awoderu (2000)
noted that the issue of gender is an important one in science education especially with increasing
emphasis on ways ofboosting manpower for technological development as well as increasim- the

and technological fields.enrolment of females in science

Alimi, Ehinola and Alabi (2011) observed that the general opinion of people is that
private schools are better in erms of the availability of human and physical facilities and
consequently, private school students performed better than public school students. This has made
many parents to enrol their children in private secondary schools. Research findings on school
types are inconclusive. Ajayi (2006) found out that school type made a difference in students'
academic performance while Phjilias and Wanjobi (2011) observed that the type of school has no
influence on the academic performance ofstudents. This calls for the investigation ofthe influence
ofprior mathematics knowledge gender and school type on the students academic achievement.

This study was guided by Ausubel's learning theory on advance organizer. Ausubel
(1968) believes that learning of new knowledge depend on what is already known. Ausubel
believes also that for individual to learn meaningfully, individual must relate knowledge to
relevant knowledge they already know. New knowledge must relate with the learners' knowledge
structure. According to Ausubel (1968), to help students to adopt a meaningful learning, teachers
should construct and provide rdvance organizers. Advance organizers facilitate learning and
retention of meaningfully learndd information in three ways. These are by (i) use of advance
organizers as a mechanism to help to link new learning materials with the existing related ideals
(ii) as process oflearning when difficult and complex material are introduced and (iii) to activate
existing schemas and as reminder bring into the working memory of what an individual may not
realize is relevant.

PURPOSE OF STUDY

The main purpose of the study was to investigate the effects of pre-ieaching the
mathematics component ofgenetics on senior secondary students' genetics achievement in~Oyo,
Nigeria. The study sought to determine the effects ofpre-teaching the mathematics component of
genetics on the achievement of sehiorsecondary school students:

(i) by the teachers.
(ii) based on students' gender.
(iii) based on school type.
(iv) based on students' scoring levels.

Research Questions
The following research questions were raised:

What are the effects(i)

00

(iii)

(iv)

of pre-teaching the mathematics component of genetics on the
achievement of senio-secondary school students?
Does the pre-teaching of the mathematics component of genetics have effect on the
achievement of seniorschool students based on gender?
What effects does the pre-teaching of the mathematics component of genetics has on
the achievement of senior school students based on school type?
How do the effects of pre-teaching the mathematics component of genetics on the
achievement of senior school students differbased on students scoring levels?
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Research Hypotheses

The following null hypotheses were formulated and tested at 0.05 level significance
oTtheld? r d'fferCnCe h lhead'iev«™< of^ents exposed to he prMeachino
tea „on C<"^0nCm °f £Cne"'CS a',d ,h0Se ** were "<* ^sJ to the pre-teaching ofthe mathematics component ofacnetics

"02: T'oni,lS mnS"in,Canl dirferCnCe in 'he achi^me»< °fstudents exposed to the pre-teachinoof the Mathematics component ofgenetics based on gender
ofthe MHg"in,Cant <lifferCnCe ^ ",e achieve'™< °fstudents exposed to the pre-tenchi,,.of the Mathematics component of genetics based on type of schools
on,?,"0 S,;SninCant "ifferenCe in ",e achieve™"< of«Udents exposed to the pre-teachinoof the mathematics component ofgenetics based on their scoring levels.

METHODOLOGY

Ovo State7"' targe" P0,';"ati0n ,for *h sludy.lras MSenior Secondary School Biology students in0)0 State. The study adopted aquasi-experimental research design. A2x2x7x3 pre-tesl
ost- es, control group design was adopted for the study. Senior Secondary .1 Biolo'v , d ,

we non-andom.se chosen in four secondary schools from four local government areas 0 o
The schools were co-educational schools. Two of the schools were public schools wl iI the o.lher
wo were private schools One public and one private schools form me experimc tal •o w

the remaining two schools form the control group. The experimental .roup was pitZd
in TT °ffnCliCS WWIe ",e COn,ro1 8™P was """hi 'he «necp, of 4 etcwithout the pre-teaching of the mathematics component of genetics. Aresearcher designed

S^^AsIcFo0^ C°rinin,S f0r,y ilCmS mUltiple Ch°icc <"«•*>« "'-I'-adapted Horn past WASSCE questions form the instrument for the study
Bioloov Tp1nVhnrUment ^ ValidTed by Bi0,°gy ICCU"'erS in the ficld of Science Education and
P^^mui^Z:^ 7 SCh00lS f°r faCC "d C°ntem Va"'dit^ The discriminationfnsZient JS T qUneSt,°n Was calcu,ated t0 dclermi'̂ *e validitv of theCAT ;h P^"115510" of the Principals and Biology Teachers of the selected schoolsGAT was administered to groups to obtain the pre-test scores of the students The experimenS
group was then taught the mathematics component of genetics by sample scJX
genetics was taught to the students in the experimental and control groups. The co, t, ^ro p
slw LThe'̂ sV^r!-mS °f tHe mathCn,latiCS COmp0,1Cnl °«CS- TheSmtlnr)2 V , f°r 0r,entat,on and P'e-test, followed by four weeks of intensiveESSE=dCOmP°nent ^^ f S]Xth ^ W3S f°r thC "^ ~ ™e -res for Z

The result obtained from the GAT was analysed using descriptive statistics of frequency
counts= and the percentage to calculate the mean and standard deviation to answer e recarch
questions while hypotheses were tested using t-test and ANCOVA statistical analysis at 005
significant level. The results from the two groups were analysed Y
RESULTS

. The "?ulj °fthc an^ysis of the mean and standard deviation on the comparison and the
equivalence of both the experimental and the control groups showed that the scores of I
mgroups were not significant, which indicates their compatibility. The experimc. ta ground a
mean score of20.4 while the control group had amean score 18 9 P
Research Hypothesis one states that there is no significant difference in the achievement of
students exposed to the pre-teaching of the mathematics component of genetics and "heir
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counterparts that were not pre-taught t,e mathematics component of genetics The analysis of the
result of the .-test indicated that the experimental group exhibited sign ton.difference i?n he
mean scores between pre test and post tests whereas the result of the contro -1 ooe" ' d
post tests indicated no difference in mean scores. This implies that the ,^ t "f , to d
experimental group yielded apositive .suit. Thus, the null hypothesis is rejected

ConaloIzZ'''"' C"""""iS"" "fF"S'-'CS' ^ SC°ra "f'"e ^>«—l Oraup and die
Variable N

Pre-test

Post-test

93

83

Df

174

X

25.9

21.7

SD

5.74

5.61

t-Cal

4.9

t-Cri Re m a r

1.96 Significant

The results of experimental
mathematics component of genetics has

and control groups revealed that pre-teaching of the
positive effect on students' achievement. The mean saincmMAftiuM • i °™ . ~ Kwoit.v.uicuuiiMuucnis acnicvemcnt. he mea

Rl? t, P,',",le a' g''0UP 'S 5'5' "hich is Sreater tha» lhat of*e control group of I0Research Hypothesis two states that: There is no significant difference in die Achievement of
students exposed to the pre-teaching of tie mathematics component of genetics based ^

v , ,n, ,'" ab'e - l,K '"fal vaIue is less *» the t-critical value (t-Caf-0 34 t-
''Itf ' ?> aT°-05-,™s mea 1S «*< ^re is no significant difference between the mean

rejected °̂ ^ '" *" «'>«*»—' ^ Thus- lhe «"' ^thesis ™s no"

Tab^r^ompanson of Pes ,test Mean Score of Ma,e and Female Students in the
Variable N

Pre-test

Post-test

52

41

Df X

27.3

27.7

SD

6.33

5.08

t-Cal t-Cri

0.34 .08

Remark

Not

significant

The analysis of achievement of male an
mean gain score of students indicated the

d female students using mean, standard deviation and
t sex has no effect on students' academic achievement

matesmdSl "" ma",ematiCS "Tf °fsenCtiCS- Thc analysis °UiK'™h 'eveale7.
2 e^„rnSoT Sam *"" WhiC" 'S Ve0' C'°" *° ",at °f femak StUdC'"S °f 'J in
Research Hypothesis three states that: Ihere is no significant difference in the achievement of
students exposed to the pre-teaching of the mathematics component of genetics based on types of

, v , ,Tno 'aTV" Tab'e 3Sh0Wed lhat the '-Cal is lcss lha" t-critical (t-Cal=0 759 t-cm.cal-1.9 ,d-91 at a0.05). This implies that there is no significant differed between the
XXiSeShe experime'tal group bascd -the ^ °(M Tl— -

154

i

CO. •

21. '



BUSARI, F. M., ABIMBOLA, I. O. .i AHMED, M. A.

Table 3: The t-Test Comparison
the Experimental Grou

Variable

Pre-test

Post-test

57

36

-;••:•

91

The analysis of results of
has no effect on students' achi

students from public schools have t
from private schools of 3.60.

Research Hypothesis four states
high, medium and low scoring abi
component of genetics.

The result in Tabi> A s

Experimental group. The result rev
test and the post-test mean scores
based on scoring levels. Since the F|
0.004, therefore, the null hypothesis

)f Post-test scores of Public and Private School Students in

:;, SD t-Cal t-Cri Remark

27.8

28.6

4.36

5.29

0.759 1.98 Not

significant

students from public and private schools revealed that school type
ievement when subjected to the same treatment. From the result,

lean gain score of 3.30 which is very close to that of students

hat: There is no significant difference in the achievement of
ity students exposed to the pre-teaching of the Mathematics

flDWS the Analysis of Covariance on scoring levels for the
^aled that there was a significant difference between the pre

sidents pre-taught the mathematics component of genetics
ratio value of 26.305 is greater than the significance value of
is rejected.

cf

Table 4: Analysis of Covariance for the Experimental Group Bused on Scoring Levels.
Source of

Variation

Sum of

square

df

Pre-test

Scoring level
2-way
interaction

Corrected

model

Residual

Total

96.40

91 1.892

116.88

1784.424

1384.841

3169.263

89

92

mean

square

96.40

455.946

116.88

582.808

15.560

.••en I SI"

6.195 0.001

26.305 0.004

7.512 0.348

47.456 0.246

The analysis of results of high, medium and low scorers using their mean, standard
deviation and mean gain scores indicated that there were differences based on scoring levels. The
analysis revealed that the high scoring students had the lowest mean gain score followed by the
medium scoring students and lastly low scoring students having the highest mean gain score 3.30,
4.20and 6.40,respcctively. The Analysis of Covariance on scoring levels for the experimental
group indicated that there was a significant difference between the pre-test and post-test mean
scoresof students in the experimental group. Thus, the null hypothesis is rejected.

SUMMARY OF MAJOR FINDINGS
1. There was a significant difference in the achievement of students that were pre-taught the

mathematics component of genetics and those that were not pre-taught the mathematic
components. Those that wire pre-taught mathematics component of genetics performed
better than those that were) not pre-taught the mathematics component of genetics. The

155



EFFECTS OF PRE-TEACHING THE MATHEMATICS COMPONENT OF GENETICS.

2.

3.

4.

experimental and control groups exhibited difference in the mean gain scores of 5.5 and
1.0, respectively
There was no significant difference in the achievement of male and female students that
were pre-taught the mathematics component of genetics. Male students had the mean
gain score 2.2 which is very close to that offemale students 1.7.
There was no significant difference in the achievement of students from private and those
from public schools that were pre-taught the mathematics component of genetics.
Students from private school had mean gain score 3.60 that is very close to the mean gain
score of students from public school of 3.30.
There was a significant difference in the genetics achievement of the experimental
groups and the control grcjups based on their scoring levels. The achievement of high,
medium and low scoring ability students before and after the treatment, each of the
groups benefitted from the treatment. The high, medium and low scoring students had
mean gain scores 3.30, 4.20 and 6.40, respectively.

DISCUSSION
The main focus of this study was to examine the effects of pre-teaching the mathematics

component of genetics on senior school students' genetics achievement. The findings indicated
that the students that were pre-taught the mathematics component of genetics performed better
than their counterpart that were not pre-taught the mathematics component of genetics. This
finding corroborated the findings off Okereke (2006) and Shihusa and Keraro(2009) on the same
issue

The findings revealed that there was no significant difference in the achievement ofmale
and female students that were pre-taught the mathematics component ofgenetics. This agreed with
the findings of Nwachukwu and N|wosu (2007). The findings also revealed that, there was no
significant" difference in the achievement of students that were pre-taught the mathematics
component ofgenetics based on school type. This is in line with Alimi, Ehinola and Alabi (2011).
However, there was a significant difference in the achievement ofhigh, medium and low scoring
ability students on genetics when pri-taught the mathematics component of genetics. This finding
agreed with the findings of Yusuf (2006) and Amosa (2012). Pre-teaching of mathematics
component of genetics was most useful for the low scoring students than the medium scoring
studentsand high scoring students in that order.

CONCLUSION
From the result ofthis study, the achievement of the experimental group in the

post-test was identified to be probably dependent on the students having some degree of
mathematics knowledge. Gender of the students did not affect the teaching and learning of
genetics. Male and female students that were not pre-taught the mathematics component of
genetics performed about the same. Also, the type of schools attended by students did not affect
their academic achievement. Students in public school performed equally with those in private
school since they were all subjected to the same treatment. However, the scoring levels ofstudents
have effect on their academic achievement on genetics when pre-taught the mathematics
component of genetics.
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RECOMMENDATIONS
The following recommendations are made based on the findings.
1.

2.

3.

4.

4.

ffiKKK^f m= component of the genetics before being

ss^wssrth*iessons ,o connec'ion n,a,hema,ics componcm withS^fcoucation should organize seminars and workshops to keep biology teachers

i-nS^^^^r^te^KMrSlL.d be given equa, attention i e
learning ofgenetic. :,w,flpH their individual levels of understanding

SSES2«ta^^M^and——
subjects.
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