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ABSTRACT

The effect of subject combination on thelevel of students' performancein biology:
a case study of Osun State College of Education, [la Orangun is studied in this
work. The study adopts a quasi experimental design with no control group. The
Grade Point Average (GPA) of students in Biology Department were analyzed
according to subject’s combination of BIO/CHE, BIO/CSC, BIO/GEO and BIO/
ISC. The mean GPA of the groups were subjected to paired statistical analysis.
The results show significant difference between the mean GPA of the various
groups. It was observed that the mean GPA of the students offering BIO/CHE is
higher than that of the other groups. It is recommended that chemistry should be
made a pre- requisite for biology at tertiary institutions because it seems to aid
the learning of biology; also course prerequisite should be strictly enforced to
ensure the quality of NCE graduates in biology.
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INTRODUCTION

When alearner accomplishesatask successfully or succeedsin doing something tothe
extent of reaching aset goal for alearning experience he/sheissaid to have achieved
(Duyilemi, 1986). Thosewho cannot passastandardized test in acourseare said to be
under-achievers. Performance, on theother hand, hasto do with completing and fulfilling
an aim in alearning situation. Some authors believe these two terms can be used
interchangeably. Many researchers support the hypothesisthat students’ performance
dependson different socio-economic, psychologica and environmenta factors. Thefindings
of researchers suggest that student performanceisaffected by different factorssuch as
learning abilities (Chansarkar and Michagl oudis 2001). Theauthorsexplain the effects of
age, qualification, and distancefrom learning place on students' performance.
Beaumont-Waltersand Soyibo (1998) opinethat students’ performance depends
on their socio-economic background. They observethat High School Students’ level of
performanceislinked to their gender, school |ocation from home, school typeand socio
economic background. Winston and Zimmerman (2003) focus on students' time-discount
behaviour (sudents impatience) that i nfluencestheir academic performance. Hodl, Parker
and Rivenburg (2005) studied the effects of roommateson students’ performance, and
observe the importance of peer quality on students' performance but suggested that
classroom effectsaremore centra to students' performancein higher education. According
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tothem, “few parentsarelikely to send their children to aparticular college becausethey
arelikely to haveasmart roommate’. However, McEwen and Soderberg (2004) suggest
that roommate effects are not important determinant of academic outcome. Bruce (2001)
however, observesthat peershave animpact on grade point average and on decision to
joinsocid groupsand gradesare higher when studentshave unusually academically strong
roommates. At the NigeriaCertificate of Education (NCE) level, two subjectsareusudly
combined in addition to Education and General Studiesasacourseof study. Biology can
be combined with either chemistry, physics, computer science, integrated science or
Geography asacourse of study. To study biology at higher institutions, acandidateis
expected to pass chemistry and Mathematicsat credit level in SSCE, although at NCE
ordinary passmay be accepted in chemistry or mathematics. Theresearcher felt theurge
to establish subject that may enhance student’ s performancein biology, whichisoneof the
coresubjectsfor scientific and technol ogical development of any nation hencethisstudy.

METHOD

Thisstudy makesuse of paired sample Stati sticsto measure the comparative performance
between the groups of students under investigation. The groupsinvolved are students
offerings various subjectsin combination with biology. The groupsinclude: Biology/
Chemistry (BIO/CHE), Biology/Computer Science (BIO/CSC), Biology/Geography
(BIO/GEQ) and Biology/Integrated Science. (BIO/ISC). Thedesignistoinvestigatetwo
setsof variable. Thereisno control group for the quas experiment. The population of the
study consists of the students admitted to Biol ogy Department in Osun State College of
Education, IlaOrangun. Theresultsof these studentswereexamined at part |, 11 and 111.
Records of academic performance of the students were obtained from the Head of
Department of Biology. Thevariableusedin thisstudy werethestudents scoresCumulative
Grade Point Average (CGPA)) and the course combination. Meansand standard deviation
of thestudents’ scoresinbiology coursesat Part |, 11 and 111 were computed. Themean
scoresof thefour groupswere subjected to paired sample stati sticstest. Significancewas
ascertained at 0.05 confidenceleve. Theresultswere a so analyzed according to gender
and subjected to paired samplestatisticsat 0.05 level of significance.

RESULTSAND DISCUSSION

The pattern of admissioninto the biology department in 2012/2013isshowninFigurel,
BIO/ISC combination topsthelist with 56 student or 42.75% of thetotal studentsadmitted.
Thisisfollowed by BIO/CHE studentswhich constitute 39.69%, the least number of
studentsisobserved in BIO/CSC combination which constitutes only 5.34% of students
admitted that year. The students' gradespoint averagesare presented ontables 1, 2 and
3. Theresult showsthat the students' GPA differ significantly (at 0.05 level) from each
other by subject combination. Ontheaverage, BIO/CHEM Studentsperform significantly
better than their counterpartsin other combinationswith mean GPA of 2.50 at Part | and
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201latpatll and2.41inPartI11. Thisisfollowed by the performance of sudentsin BIO/
ISC combinationwithGPA of 1.79inPart 1, 1.55inPart Il and 1.68inPart111. The BIO/
GEO students performed | east among the groups under investigation. The highest number
of unsuccessful studentsisrecorded among the BIO/I SC combination where about two
out of every threestudentscarried over (failed) at least one course. Thirty five percent of
studentsin BIO/ISC failed BIO 122 whileit is43% among BIO/GEOQ. Thirty percent of
BIO/ISC students, 50% of BIO/CSC and 17% of BIO/CHE failed BIO 113. In Part |,
35 studentsfailed BIO 122. Thirty two studentsfailed BIO 113 and BI O 114 twenty-four
students. Inpart 11, the highest number of student failureisrecordedin BIO 213with 41
studentsfailed; out of these, 24 students offered BIO/ISC or 41% of the studentsin that
combination, 50% of the studentsin BIO/CSC failed BIO 213 thisisa so the casewith
BIO 211. Fifty onepercent of the studentsin BIO/ISCfailed BIO 211 wheressitis11%
among studentsin BIO/CHE. Casesof failed coursesreduced in Part 111.

However somefailureswere observed in BIO 312, 323, 322 and 311. Twenty
nine percent of studentsin BIO/ISC failed BIO 312. BIO 313, 314 and 315 recorded
lesser number of failures. It was observed that more students were admitted to BIO/
| SC combination than other combinations, thismight be dueto the admission process
which allows students with one other science subject in addition to biology to be
qualified to register for that combination. Theimplication of thisisthat anon-science
student who has passes in biology and mathematics is qualified to study BIO/ISC.
The same is applicable to students having passes in biology and agriculture. Such
students are not properly integrated into science and hence this might explain the
highrateof failureinthiscombination.

Fig. 1: Distribution of Students into Various Combinations
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Table 1: Means and Standard Deviation of the Students’ Scores at part |

Combination N Mean <
BIO/CHE Male 24 2.65 1.08
Femde 28 2.35 0.89
BIO/CSC Male - - -
Femde 7 1.67 0.89
BIO/GEO Male 8 0.95 0.87
Femde 8 1.77 0.91
BIO/ISC Male 12 1.78 1.55
Femde 44 1.81 0.95
TOTAL 131

Source: Biology Department, Osun State College of Education, [laOrangun, Nigeria
Table 2: Means and Standard Deviation of the Students' Scores at Part 11

Combination N Mean <
BIO/CHE Male 20 2.31 0.99
Femde 32 1.88 0.81
BIO/CSC Male - - -
Femde 6 1.56 0.95
BIO/GEO Male 10 1.36 0.64
Femde 10 1.53 0.87
BIO/ISC Male 9 1.58 1.38
Femde 42 1.52 0.82
TOTAL 129

Source: Biology Department, Osun State College of Education, [laOrangun, Nigeria
Table 3: Means and Standard Deviation of the Students’ Scores at Part 111

Combination N M ean Sd
BIO/CHE Male 20 2.56 0.94
Female 31 2.37 0.83
BIO/CSC Mae - - -
Female 6 1.71 0.92
BIO/GEO Mae 7 1.27 0.86
Female 10 1.81 0.71
BIO/ISC Male 9 1.65 1.49
Femae 42 1.71 0.93
TOTAL 125

Source: Biology Department, Osun State College of Education, [laOrangun, Nigeria
Table 4: Paired Samples Satisticsfor Part |

Means N Sd. deviation Sd. Error means
Pair 1 BIO/CHE 24171 7 1.32690 .50152
BIO/CSC 1.6714 7 .88667 .33513
Pair2  BIO/GEO 1.3600 16 1.04637 .26159
BIO/ISC 1.8281 16 1.51055 37764
Pair 3 BIO/CHE 2.7194 16 1.13901 28475
BIO/GEO 1.3600 16 1.04637 .26159
Pair 4 BIO/CHE 24794 48 1.00795 .14548
BIO/ISC 1.7340 48 1.07632 .15535
Pair 5 BIO/CSC 1.6714 7 .886671 .33513
BIO/GEO 1.0271 7 .12599 42558
Pair 6 BIO/CSC 1.6714 7 .88667 33513
BIO/ISC 1.6043 7 1.76233 .66610

Source: Biology Department, Osun State College of Education, [laOrangun, Nigeria
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Table5: Paired Samples Statisticsfor the Students’ Scoresin Part 11

Means N Std. deviation Std. Error means
Pairl  BIO/CHE 1.8583 6 .64960 .26520
BIO/CSC 15617 6 .94916 .38749
Pair2  BIO/CHE 23055 20 .99866 22331
BIO/GEO 14470 20 74673 .16697
Pair 3 BIO/CHE 20545 51 91125 12760
BIO/ISC 1.5347 51 .92923 .13012
Pair 4 BIO/CSC 15617 6 .94916 .38749
BIO/GEO 1.0750 6 .61004 .24905
Pair 5 BIO/CSC 1.5617 6 .94916 .38749
BIO/ISC 1.3867 6 1.46384 .59761
Pair 6 BIO/GEO 1.4470 20 74673 .16697
BIO/ISC 1.5555 20 1.05492 .23589

Source: Biology Department, Osun State College of Education, IlaOrangun, Nigeria
Table6: Paired Samplestest for the Students' Scoresin Part 111

Means N Std. deviation Std. Error means
Pair 1 BIO/CHE 2.6717 6 1.08054 44113
BIO/CSC 1.7100 6 1.00821 41160
Pair 2 BIO/CHE 2.6141 17 .90459 .21939
BIO/GEO 1.5859 17 79712 .19333
Pair 3 BIO/CHE 2.4056 50 .88196 12473
BIO/ISC 1.7223 50 1.03279 .14606
Pair4 BIO/CSC 1.7100 6 1.00821 41160
BIO/GEO 9817 6 43185 .17630
Pair 5 BIO/CSC 1.7100 6 1.00821 41160
BIO/ISC 14305 6 1.56146 .63746
Pair 6 BIO/GEO 1.5859 17 79712 19333
BIO/ISC 1.7808 17 1.19490 .28981

Source: Biology Department, Osun State College of Education, IlaOrangun, Nigeria
CONCLUDING REMARKS

Thehighrate of enrolment in BIO/CHE isunderstandable. Traditionally, biology and
chemidtry arecomplementary. Thereareareasof overlap inboth subjectsthat arelikely to
influence the understanding of each of the courses. Enrolment isnot very highin BIO/
GEO. Thismay be asaresult of geography being a social science subject and hence
bel ongsto another school entirely. Students might possibly want to avoidit sinceit may
involveshuttling between two school s. Another reason may bedueto thefact that Sudents
areclassified at the senior secondary school level asbelonging to science, socid science,
languagesor commerce.

Thisclassfication makesthe choiceof subject acrossvariousclassesdifficult except
the compul sory ones. Theleast number of studentsrecorded in BIO/CSC combination
may be dueto thefact that computer isanumerate course and studentswould prefer to
combineit with other numerate courses such asmathematics or physicsthat will aid the
understanding of the course. Therefore, itisrecommended that chemistry should bemade
apre- requisitefor biology at tertiary institutions becauseit seemsto aid thelearning of
biology; aso course prerequisite should be strictly enforced to ensurethe quality of NCE
graduatesin biology. Statistical results show that studentsin BIO/CHE combination
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performed significantly better than others. It may a so bedueto thefunction of theinfluence
of prerequisiterather than superior intelligence of the students offering the courses. At the
degreeleve, creditinchemigtry isaprerequisiteto study biology. Thismight have prompted
the studentsto work hard in both courses. Thelow GPA of studentsin BIO/ISC might be
duetothefact that ISCisanal comers subjects. Studentsthat are not well groundedin
scienceareallowed to study 1 SC combinations. Theweak GPA of geography studentsis
understandable; most of them offered biology at secondary school because one science
subject iscompulsory; ordinarily they may not have sufficient knowledge of science.
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