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1. Introduction

Learning involves the acquisition of knowledge or skills through study. It is demonstrated by how students respond to
environmental, social, emotional, and physical stimuli and how they understand and retain new information. Academic
performance is a complex behavior influenced by various factors such as memory, prior knowledge, aptitude, and
psychological elements. In today's educational institutions, researchers, educators, and trainers focus on students' academic
success and aim to identify the factors that impact their performance. Academic performance is an assessment of a student's
abilities across a wide range of academic subjects. Teachers and education officials often measure student achievement
based on classroom performance, graduation rates, and standardized test scores.
The primary function of schools is to provide academic instruction. Schools aim to impact children's learning,
socialization, and career readiness. Despite the emphasis on a broad range of educational outcomes, academic achievement
remains essential. The term "academic performance” is frequently used in higher education discussions. Academic
performance encompasses a learner's skills, attitudes, and behaviors that contribute to academic success in the classroom.
Every educational institution has always been concerned with the academic success of its students.
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There is a general agreement that schools should play a significant role in the education process, but there is a dispute on
what that role should be. Some argue that schools' primary goal should be to prepare students for academic success. Others
believe that schools' efforts to educate children should be integrated with those of other social organizations, such as
families and communities. In reality, the administrators of educational institutions, teachers, and parents are largely
responsible for students' academic achievement, and schools should organize themselves efficiently and effectively to
achieve this goal.

Over the years, researchers have used a range of metrics to assess academic success, including report card grades, grade
point averages, standardized test scores, teacher ratings, other cognitive test scores, grade retention, and dropout rates.
Teacher evaluations, quizzes, and examinations are commonly used to measure students' academic achievement. In reality,
students are more likely to experience and demonstrate academic achievement when they feel personally validated and
believe that their efforts count and have the potential to affect or control their academic success. These factors motivate
children to find a sense of purpose and see the educational experience as personally significant. The following are
identified as basic factors that influence students' poor performance in their academic endeavors.

Teachers' approach to using instructional materials: Teachers play a crucial role in guiding students' learning using a
variety of teaching resources. The effectiveness of skill and knowledge development in an educational setting depends on
the applicability, sufficiency, and effective usage of available materials. It's important to consider the relevance of
instructional resources to the lesson's purpose and their ease of use to improve learner performance. However, many school
instructors are unaware of how to utilize instructional tools, and there is a lack of induction courses, lectures, and seminars
in the teaching profession to improve understanding and enable the use of advanced instructional materials. As a result,
teachers often do not make the best use of the few instructional materials at their disposal because they do not know how
to use them effectively.

Teaching technique utilized: Poor teaching can manifest in various ways, such as ineffective communication,
disorganization, inadequate planning, and a failure to engage students. Additionally, teachers who lack expertise in their
subject area or lack enthusiasm for teaching can contribute to poor instruction. When teachers fail to meet the needs of
their students, it can have a long-term impact on their academic performance. Poor teaching can result in decreased
motivation, leading to the development of bad study habits and lower grades. This can cause students to lose interest in
learning and develop negative perceptions of school.

The influence of peer groups: The influence of peers can have a significant impact on students' academic achievement.
When students spend a lot of time on extracurricular activities, their academic priorities may be overlooked, leading to
lower academic performance. Academic achievement is not only about proficiency in academic subjects but also
encompasses students' abilities, performance, and overall development. It is believed that there is a connection between
peer groups and academic achievement. Peer influence can be either positive or negative. While negative peer influence
can adversely affect a student's academic performance, stronger students can positively influence their peers and help
improve overall academic achievement.

After carefully considering the points above, it can be inferred that students' success and excellent academic results
contribute to the production of high-quality graduates capable of becoming future leaders and providing an efficient
workforce for the country (Ali et al., 2009). Academic achievement is a crucial aspect of education (Oppong-Sekyere et
al., 2013; Rono, 2013) around which the entire education system revolves. According to Narad and Abdullah (2016), a
student's academic performance determines the level of success or failure experienced by an academic institution and is a
significant priority for both instructors and institutions (Farooq et al., 2011; Jayanthi et al., 2014; Wu et al., 2014; Fajar et
al., 2019). However, there are several factors that influence students' academic achievement.

Many people are confused about which type of admission process leads to the best academic outcomes. They are still
unsure about how to determine which admission style will produce the greatest results. Nigeria's educational institutions
have not been fulfilling their responsibilities for many years. According to Okpitike (2001), Frazen (2003), and Ihebuzor
(2007), the intellectual achievements and skills of graduates from universities and other educational institutions are not
meeting expectations. Ironically, the phrase "falling level of education” has become common in discussions about higher
education in Nigeria. According to Bulus and Garara (2007), an international organization rated the intellectual level of
Nigerian students and found that for a decade, most Nigerian colleges were producing graduates below world standards.
The National Universities Executive Secretary stated that the post-JAMB examination is an innovative way to ensure that
only qualified candidates are admitted to universities, addressing concerns about JAMB exam scores (Okoye, 2009).



Iragi Journal of Statistical Sciences, Vol. 21, No. 2, 2024, pp (1-8)

2. MODE OF ENTRY INTO NIGERIA UNIVERSITY

The performance of different modes of entry in Nigerian universities can vary depending on various factors such as the
academic preparedness of the students, the quality of the institutions offering the different modes of entry, and the specific
requirements of the university programs. Here's a breakdown of each mode:

1. Direct Entry: This mode allows students to gain admission into the university directly without sitting for the
Unified Tertiary Matriculation Examination (UTME) conducted by the Joint Admissions and Matriculation Board
(JAMB). Instead, students typically apply with an Advanced Level (A-level) certificate, National Diploma (ND),
or Higher National Diploma (HND) from recognized institutions. Direct entry candidates often enter into the
second year of their chosen degree program.

2. Remedial Programs: Remedial programs are designed to prepare students who do not meet the standard
academic requirements for direct entry into university programs. These programs offer courses aimed at
enhancing students' academic skills and knowledge in subjects like Mathematics, English, and Sciences. After
successfully completing a remedial program and passing the university's entrance examination, students can
progress to regular undergraduate studies.

3. JAMB (UTME): The UTME, conducted by JAMB, is the most common mode of entry into Nigerian universities.
Students who have completed their secondary education take this standardized examination, which covers
subjects such as English, Mathematics, and other relevant subjects. Depending on their scores, students can apply
for admission into universities.

Each mode of entry has its advantages and challenges:

e Direct Entry: Students entering through this mode often have a more focused academic background and may
excel in their chosen field from the start. However, competition for direct entry slots can be fierce, and students
need to meet specific eligibility criteria.

¢ Remedial Programs: These programs provide an opportunity for students who may not have performed well in
their secondary education to improve their academic skills and gain admission to university. However, success in
these programs depends on the student's commitment and ability to overcome academic challenges.

¢ JAMB (UTME): This mode of entry is the most common and provides a standardized assessment for university
admission. However, it can be highly competitive, and students may need to prepare extensively to perform well
in the examination and secure admission to their desired university and program.

In terms of performance, it's challenging to generalize which mode of entry performs better overall, as success depends
on individual circumstances and the specific requirements of each university program. Some students may thrive in direct
entry programs, while others may benefit from remedial programs to improve their academic standing. Ultimately, students
should consider their academic strengths, career goals, and the requirements of their desired university programs when
choosing the mode of entry that is best for them.

There is a conception that the University Matriculation Examination (UME) candidates perform better than the Direct
Entry, and Pre-degree candidates in their University Examination (Irtwange and Agbe, 2010). Yet others believe that pre-
degree candidates perform better than the UME and Direct Entry candidates in their university examination. Yet another
group believes that Direct Entry candidates are superior to both the pre-degree and UME candidates (Sawyer, 2000). The
people who hold this view argued that the pre-degree and direct entry candidates cannot pass the UME conducted by
JAMB, hence they opted for the pre-degree programme or institutions that enable them to get the direct entry requirement
(Adekoya, 2006).

This belief of people over which mode of entry is better in terms of university performance is different from one group to
another, hence this study was undertaken to examine which mode of entry performs better than others in Nigerian
universities.

The academic performance of students admitted into the universities in Nigeria has been an issue of great concern to
lecturers and all those who are interested in the education industry. There are minimum entry requirement that candidates
must possess before they can be admitted into degree programme in the universities. University of llorin is not an
exception. The requirements are met by both pre-degree/remedial, UME, and direct entry candidates. That is, candidates
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are needed to hold NECO/WAEC SSCE or its equivalents with credits in five (5) subjects relevant to their course(s),
including English and mathematics, in no more than one sitting.

3. METHODOLOGY

This study utilized multivariate analysis of variance and Hoteling's T-square to compare academic performance among
students across different departments (Guidance and Counseling, Education and Management, Agriculture Education,
Zoology, Biochemistry, Statistics, and Mathematics) and faculty (Education and Physical Science) based on the mode of
entry. The students' cumulative grade point averages (CGPAS) were used for the analysis. A simple random sampling
approach was employed to collect CGPAs from just 15 students in each mode of entrance and department, regardless of
gender, during the same academic session.

4. MULTIVARIATE ANALYSIS OF VARIANCE

Multivariate analysis of variance (MANOVA) expands the analysis of variance to include circumstances when more than
one dependent variable must be investigated concurrently. Or Multivariate analysis of variance (MANOVA) is a statistical
approach for comparing differences between two or more groups when there are numerous dependent variables.
Hypothesis
Ho: There is no significant difference in the performance of students across all selected departments and their respective
modes of entry.
Ha: There is significant difference in the performance of students across all selected departments and their respective
modes of entry.
Test Statistic
The test statistic is define as
1. Wilks lambda
The determinant of the error sums of squares and cross-products matrix E is divided by the determinant of the
total sum of squares and cross-products matrix T = H + E. If H is large relative to E, then |H + E| will be large
relative to |E|. Therefore, we will reject the null hypothesis if Wilks' lambda is small (close to zero).
|E|
" |H+E|

*

2. Hotelling — Lawley Trace
We multiply matrix H by the inverse of matrix E, and then we obtain the trace of the resulting matrix. If H is
larger than E, the Hotelling-Lawley trace will be significant. Therefore, we will reject the null hypothesis if this
test statistic is significant.

TZ = trace(HE™1)

3. Pillai Trace
When we multiply the matrix H by the inverse of the total sum of squares and cross products matrix T=H + E,
the Pillai trace will yield a large value if H is significantly larger than E. Therefore, we will reject the null
hypothesis if this test statistic is large.

V = trace(H(H + E)™")

4. Roy’s Maximum Root: Largest eigenvalue of HE !
We multiply H by the inverse of E and then find the biggest eigenvalue of the resultant matrix. If H is larger than
E, Roy's root will be enormous. Therefore, we will reject the null hypothesis if this test statistic is high.

5. Hotelling’s T square
Hypothesis
HO: There is no significant difference in the academic performance of students between the Faculty of Education and the
Faculty of Physical Science, depending on their respective modes of entry.
H1: There is a significant difference in the academic performance of students between the Faculty of Education and the
Faculty of Physical Science, depending on their respective modes of entry.
Test Statistic
2 s (ny +ny — 2)p

e = n+n,—p—1 pni+nz—p-1(a)
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Where p = number of random variable (Remedial, Jamb and Direct entry) and F,, ,, 1n,—p—1 (o) fepresents F — distribution
with p, n; + n, —p — 1 degree of freedom.

6. Data Analysis
The R package will be utilized for data analysis, and we need to perform tests to confirm that the key assumptions of
MANOVA are met before calculating the MANOVA test statistic.
Testing for Homogeneity of covariance Matrices

Box’s M-test for Homogeneity of Covariance Matrices is used to test for homogeneity of covariance matrices across the

groups.
Table 1
Test Statistic Degree of Freedom P-value
Chi-sq (Approx.) = 30 36 0.7488

We will use Box's M test to assess the homogeneity of the variance-covariance matrices. The null hypothesis is that the

variance-covariance matrices are consistent across the dataset. Therefore as the p-value is significant (p > 0.05) for Box’s

M test, we fail to reject the null hypothesis and conclude that variance-covariance matrices are equal in all the department.
Testing for Normality

Another important assumption of MANOVA is normality. We will use the Shapiro-Wilk test to check for normality.

Table 2

Remedial Jamb Direct
Test Statistic 0.9686 0.9803 0.9875
P-value 0.0134 0.12 0.4339

Based on the table 2, it's clear that the p-value for all three entry modes is greater than 0.01. Therefore, we cannot reject
the null hypothesis. There is enough evidence from the data to support the null hypothesis, indicating that the data support
normality.

Mardia Test

The Mardia Test is utilized to assess whether a set of variables conforms to a multivariate normal distribution.

Table 3

Beta-hat Kappa P-value
Skewness 0.5541 9.6969 0.4675
Kurtosis 13.0142 -1.8575 0.0632

The table above shows the results of testing for multivariate normality in both the skewness and kurtosis of the dataset.
Since both p-values are greater than 0.05, we do not have enough evidence to reject the null hypothesis of the test.
Therefore, we cannot conclude that the three variables in our dataset do not follow a multivariate normal distribution.

The MANOVA results are below

Table 4
Department Mean vector Variance

(Rem Jamb Direct) (Rem Jamb Direct)
Guidance & counselling (2.013 2.152 2.480) (0.624 0.328 1.073)
Education & Management (2.248 2.346 2.898) (0.512 0.356 0.691)
Agricultural Education (2.082 2.327 2.640) (0.497 0.748 0.550)
Zology (2.319 2.435 2.906) (0.527 0.802 0.987)
Biochemistry (2.015 2.190 2.427) (0.723 0.444 0.813)
Statistics (1.731 2.025 2.704) (0.385 0.519 0.637)
Mathematics (1.870 2.073 2.606) (0.372 0.672 0.449)
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General Linear Model: Test, Performance versus Mode of Entry

Table 5
Test Statistic Df Test stat Approx F Num Df Den Df Pr (>F)
Pillai 6 0.1229 0.6975 18 294.0 0.8133
Wilks 6 0.8802 0.6974 18 272.0 0.8130
Hotelling-Lawley 6 0.1326 0.6976 18 284.0 0.8130
Roy 6 0.0981 1.6019 6 98.00 0.1547

The output above indicates that the four multivariate lead to the same conclusion and three variables (pre-degree/remedial,
UTME/JAMB and Direct Entry) do not exhibit statistically significant differences among departments. Since the P-values
is practically greater than 0.05, which means we can safely reject the alternative hypothesis in the favor of null hypothesis
that is no group mean vector differs from the rest. This implies that the performance of students’ base on their mode of
entry (Direct Entry, UTME, and Pre-Degree/Remedial program) are equal across departments. We can conclude that there
is no difference between the performances of the students base on their mode of entry.

7. Hotelling’s T Square
Hotelling's T-square test is a multivariate statistical test used to compare the means of multiple variables simultaneously.
It is an extension of the univariate t-test to multiple dimensions. This test is particularly useful in multivariate hypothesis
testing when comparing the mean vectors of two groups or assessing whether a mean vector significantly deviates from a
known vector.

Two - sample Hotelling’s T square Test:
This test compares the mean vectors of two independent samples.
T2 = 22 (5 — %) @R T2 (p,ny + 1, — 2)
.+, 1 2 P, 2
It can be related to F - distribution by
n+n,—p-—1

(ny+n,—2)p

T?~F(p,n; +n, —1—p)

Where:
e n, and n, are the sample sizes of the two groups.
e X, and i, are the sample mean vectors of the two groups.
e S, isthe pooled sample covariance matrix.

Normality Test

Table 6
X = Faculty of Eduction Y = Faculty of Physical Science
Test Statistic 0.9688 0.9738
P-value 0.2622 0.2239
Test Statistics
Table 7
X = Faculty of Eduction Y = Faculty of Physical Science
(Rem Jamb Direct) (Rem Jamb Direct)
Mean Vector (2.1142 2.2753 2.6727) (1.9837 2.1807 2.6608 )
Variance co-variance 0.5294 0.0395 0.0995 0.5246 0.1685 0.2637
<0.0395 0.4634 —0.1004) (0.1685 0.6037 0.0737)
0.0995 —-0.1004 0.7668 0.2637 0.0737 0.7150
Hotelling's two sample T2-test
Test Statistic Degree of Freedom P-value
0.35569 Dfl =3, Df2=101 0.7851
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Based on the p-value being greater than 0.05, we cannot reject the null hypothesis. Therefore, we conclude that there is no
significant difference between the mean vectors (Remedial, Jamb and Direct entry) for the faculty of education and the
faculty of Physical Science, suggesting that the performance of students may be influenced by the mode of entry of
students.

In Table 4, the mean vector (Remedial, Jamb and Direct entry) shows that the mean for Direct Entry is higher than
Remedial and Jamb in all the departments. Similarly, Table 7 indicates that the mean vector for Direct Entry in the two
faculties is higher than Remedial/Pre-degree and Jamb/UMTE. This finding aligns with Sawyer (2000). Therefore, we can
conclude that Direct Entry candidates performed better academically compared to other modes of entry (Remedial/Pre-
degree and Jamb/UMTE).

Conclusion

After analyzing the data, it is evident that students' performance across all departments and faculties is consistent regardless
of their mode of entry. Therefore, it can be inferred that students entering directly are academically stronger than those
entering through Remedial/Pre-Degree or Jamb/UTME. This difference may be attributed to their age, maturity, or
advanced level of education compared to students transitioning directly from secondary school or those not yet exposed
to the advanced level of their course of study.

The recommendation is for Nigerian universities to prioritize students entering through the Direct Entry program for
admissions. This is because these students tend to exhibit more mature thinking and behavior, which would result in less
stress for lecturers in the classrooms.

Conflict of interest

The author has no conflict of interest.

References
Adekoya, 1. O. (2006).Teacher education in a democratic Nigeria: Challenges and the way forward. Educational
Research, 2012; 3(5): 429-435.

2. Bilesanmi A. O., Sol- Akubude, V. I. P and Aronu, C. O.(2019). Assessing the Academic Performance of Student’s
in General Studies Courses using the Hotelling’s Squared Approach. International Journal of Research and Innovation
in Applied Science (1JRIAS) | Volume IV, Issue X,ISSN 2454-6194

3. Faustina Nyame , Ibrahim Alhassan & Abukari Alhassan (2019). Multivariate Analysis of Students™ Perception of
the Impact of Lecturers™ Ranks on their Performance at the Faculty of Mathematical Sciences, University for
Development Studies-Navrongo, Ghana. Higher Education Studies; Vol. 9, No. 1; 2019 ISSN 1925-4741 E-ISSN
1925-475X, Published by Canadian Center of Science and Education

4. Godwin Gideon Ogbebor (2012). Mode of Admission and Undergraduate Academic Performance: A Comparative
Study in Delta State University. Journal of Educational and Social Research, Vol. 2 (3)

5. lIrtwange S. V & Agbe N. N (2010). Comparative Analysis of Academic Achievement of UME and Ex-remedial
Students: Case study of University of Agriculture, Makurdi, Nigeria. 2(1): 9- 30.

6. Nwobi Anderson And Opara Jude (2013). Multivariate Analysis Of Variance On The Jamb And Postjamb Scores Of
Students (A Case Study Of Abia State University, Uturu Nigeria). International Journal of Education and Research
Vol. 1 No. 4.

7. Obafemi O.S, Ajao 1.O And Bolarinwa F.A (2015). Application Of Hotelling T Square In Comparing Students’
Enrollment In Some Selected Nigeria Tertiary Institutions. Journal Of Science ,Vol 5 ,Issue 8, 678-682

8. Onuoha, J. (2005). The emerging giants of Africa: A study of Nigeria- South Africa relation, Journal of Africa
Renaissance, 2(6): 58 — 70.

9. Omekara C.O. and *Acha Chigozie Kelechi (2012). Multivariate Analysis of the Performance of Students using
Hotelling T 2 Statistic. International Journal of Statistics and Analysis. ISSN 2248-9959 VVolume 2, Number 2 (2012),
pp. 131-142

10. Sawyer, D. E. (2000). The psychology of careers. An introduction to educational development. Journal of educational

research. 3: 15-19.

= o



Iragi Journal of Statistical Sciences, Vol. 21, No. 2, 2024, pp (1-8)

Ak o ol daslad) oDl anlst) o180 e HoOtelling's T square s MANOVA ks
Jeaal)

3l daals, 20, camisasl b a, syl
LY 50 S 05l ALY 5 daals ¢ Aalall cilelian s 5l 3.1 o )l Sl Y 5 ¢ 10) g2l (i Gaalas ¢ elianyl) anii2cd
1 adebayo.patrick@phoenixuniversity.edu.ng.b s « |5l

ogunjimi.olalekan@phoenixuniversity.edu.ng?
3 ibrahimloko@nsuk.edu.ng

Al ¢ Gl lal e el agilals cppsh) deala ) DU Jis Bl g 3D 8 Gadail) ) ) Cangs tAadIAl)
) laablly slasly dugall claaslly Olgsall ale( A8ludl) pslal) GS (o danft ALl drsus dcgane Lo HLES) S ¢ ALl aglally
¢ nd IS e Lilsde (DUl 5 45 dcsene o lidl &), el)3l aeilly ¢ 5aYls Zall ¢ alisYls asmsill) dusll £AS e AU,
aladialy 48l Clicajd s HLadly A lua i bl Jeaall e 15 5« esj/g__u\; e 15 ¢ dapn d8 Lfzdall (e 15 &l b Lo
02 005 (ssias iy ¢ oS 3 miions Wsiles Lajle sladly elliy gyl Hlasly o) (o sl Jie diide dilas) cljlas)
Al page SLISH g 5BA ALY paan B aglods Al o el (DU eldf 8 € (38 ang Y 4l dilail) CadSoe LuaaY)
Juzadl ool agil A ey Las ¢ ol Jacgia el agual OIS alaad) Joaall DA (e culgaall OO o malgll e ¢ 7 54 Gdsaall e
sl GO Auglg¥) ellac) dupuail) ilaalall o Gaca il dayall (i Lofz all (35 sl cala DA a ulgaal) OO g
Janal) i ) (535 38 Laa ¢ Lo ST dlslung a8 leds) ) Gsliar O Y58 oY @lldge ol Halall Jsdall maliny DA

)l Jpeadll b pyaladll o

Al aala, Aol Ji L/ Aslldl ¢ bl Jeaall ¢ lgile ¢ il ol alan: Lalidall clalsl)


mailto:adebayo.patrick@phoenixuniversity.edu.ng
mailto:ogunjimi.olalekan@phoenixuniversity.edu.ng
mailto:ibrahimloko@nsuk.edu.ng

