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Abstract

Purpose — The purpose of this paper is to examine the factors affecting the academic outcome of real estate
students in a specialized Federal University in Nigeria. Furthermore, this paper investigates the phenomenon
of publication bias in the extant literature as such evidence poses severe threats to the validity of empirical
findings on factors affecting the degree outcome of undergraduate students.
Design/methodology/approach — The standard statistical approach adopted was to examine whether the
reported coefficient estimates from ten empirical studies (105 observations) are independent of their standard
errors by employing both ordinary least squares (OLS) and weighted least squares (WLS). In this paper, this
approach enabled evidence of publication bias in the cited literature to be refuted. In addition, data were also
collected on the academic measure and demographic information of 449 students who graduated between
2005 and 2011. For the purpose of analysis, the study utilized a stepwise logistic regression technique to
examine the factors impacting on the degree outcome of real estate students.

Findings — The results of the OLS and WLS regression indicate that there is no significant evidence of any
empirical effect of publication bias in the extant literature. The results of the logistic regression also revealed that
grade point average, gender differences, prior knowledge of real estate discipline and potential difference in year of
enrollment impact on students’ academic performance in terms of their ability to graduate at first attempt. In
addition, factors such as age, marital status, high school grade and geopolitical/ethnic background of undergraduate
real estate students do not influence their opportunities to graduate at first attempt from the university.
Research limitations/implications — This paper focuses only on one specialized university of technology
offering a bachelor’s program in real estate in Nigeria, so as to remove any extraneous factor(s) that could be
present in the other institutional settings where students have completed such program. Extending similar
study to tertiary institutions in Nigeria that share similar geographical characteristics and institutional
settings can produce far-reaching generalization.

Originality/value — This paper contributes to the scanty literature on factors affecting the academic
performance of students in an undergraduate real estate program in Nigeria. A scientific element of novelty in
this paper is the evidence of the absence of the underlying effect of publication bias in the extant literature on
students’ academic outcome in tertiary institutions. Findings from this study serve as the basis for university
officers to monitor significant transitions in real estate students’ academic progress, so as to identify those
who are unlikely to graduate at first attempt early at the entrant level. Generally, the outcome of this research
could provide faculty and admission officers in tertiary institutions with complementary information in
arriving at an informed decision in a non-discriminatory admission process.
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1. Introduction

Low quality of knowledge acquisition in higher institutions by would-be graduates has
rekindled a growing concern on students’ academic performance. Such concern has been
heightened by the demand that students upon graduation must meet the modern needs of
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their employers and the industry. From an employer’s perspective, substantial proportion of
real estate graduates lack the competencies (skills, attributes and knowledge) required to be
successful property professionals in the interdependent real world (Poon et al., 2011; Poon
and Brownlow, 2014; Manning and Eply, 2006; Tu et al, 2009). As aptly stated by Barrie
(2006) these competencies transcend but include the disciplinary expertise and technical
knowledge that traditionally formed the core of most university courses. The real estate
profession in Nigeria is not without its fair share of this arching trajectory of the
competency gap which hitherto has been linked with students’ academic performance and
outcome in tertiary institutions. For instance, studies have shown that in real estate practice,
graduates who were deficient in core knowledge courses taught while in the universities
were unable to meet the needs and expectations of the industry (Ayodele et al., 2016; Oloyede
and Adegoke, 2007). Poor academic performance of students poses severe consequences to
both the university and the industry. Poor university ranking and inability of the program
to scale the hurdles of professional recognition requirements of accrediting agencies (Newell
and Mallik, 2011; Nonis and Wright, 2003) and low standard of professional practice
necessitating the need for retraining of graduates (Nonis and Wright, 2003) are some of the
recurring concerns of poor academic performance.

In the literature, prior studies have explored factors affecting the academic performance
of real estate students at college and university level. From an international perspective,
useful evidence of these studies is limited to Allen and Carter (2007) and Huffman (2011)
both in the USA and Newell and Mallik (2011), Yam and Rossini (2012) and Lee and Mallik
(2015) in Australia. In Nigeria, notable contributions to this existing body of the literature
are recent and location specific. Most of these studies have investigated the academic
performance of real estate students through the effects of socioeconomic, gender variation
and academic background (Ayodele et al., 2016, 2017; Olatunji ef al., 2016; Peter et al., 2016).
Others have examined the academic progress of real estate students in the individual
subject using grade earned in other co-requisite subjects (Ataguba et al., 2017). However,
there is no clear-cut consensus among all these representative articles about the factors
impacting on real estate students’ degree outcome at the undergraduate level.

While virtually all the studies are limited to tertiary institutions in the southwest
geopolitical region of the country, they differ considerably in terms of the variables considered
as measures of academic performance, and the ways these variables were operationalized.
Though different findings as evident from such empirical investigations may not be far from
realistic, such results should be further explored to determine whether they are espoused in
different university setting sharing different geographical characteristics. This is the research
gap which necessitates this current study. From a purely different methodological
perspective, the empirical analysis in this present study utilized a stepwise logistic regression
technique to examine factors affecting the academic performance of real estate students who
graduated at first attempt in a specialized university of technology domiciled in the northern
part of the country. In terms of analysis, this approach enabled us to empirically provide
evidence of such a priori existence among undergraduate real estate students in the
university. A tenable justification for this approach stems from the fact that prior academic
achievement is the best predictor of future academic outcome among students (House et al,
1996; McKenzie and Schweitzer, 2001; Zeegers, 2004).

Against the backdrop of the foregoing, the present paper contributes to the current
strand of the literature on factors affecting the academic performance of students in
undergraduate real estate program, and to Nigeria in particular. The objective of this paper
is two-fold. First, we examined the presence of publication bias due to lack of consensus in
the extant literature and then proceed to analyze the factors affecting the academic
performance of real estate students who are likely to graduate at first attempt in a
specialized Federal University of Technology in Nigeria.



2. A review of the literature

2.1 Factors affecting the academic performance of undergraduate students

Studies in the published literature have examined an array of factors which affects the
academic performance of undergraduate students in different disciplines. Focusing on
gender, previous research by Schrouder and Rhodd (2013) provided evidence that female
students were 16 percent more likely to graduate with higher-grade point averages than
their male counterparts in the university. Similarly, Win and Miller (2005) reported that
females have comparatively little academic advantage of around 2 percent over male
students. Zwick (2012) also found that female students performed significantly better than
male students during the 2003/2004 academic year in all Bavarian public universities
and universities of applied sciences in Germany. Richardson et al. (2012) meta-analysis of
7,167 studies over the period 1997-2010 also concluded that females were found to be
academically better in terms of achieving higher grades.

Salamonson ef al. (2013) found contrary evidence when empirically modeling the
determinants of academic performance of 919 first-year students across five health and
science disciplines. They reported that male students achieved significantly better grades
than female students across all the disciplines. The recent study of Mallik and Shankar
(2016) investigated the performance characteristics of 2,187 students enrolled in first-year
principles of economics subject and concluded that male students significantly
outperformed female students. They, however, argued that males performed much well
only in multiple choice questions. Opstad and Fallan (2010) analyzed gender effect and
personality type as factors of academic success of 295 second-year students enrolled in
Trondheim Business School for a principle of macroeconomics course and revealed that
female students achieved significantly lower grades than their male peers. In line with
Opstad and Fallan (2010) study, Graunke and Woosley (2005) examined factors affecting the
academic success by utilizing a cohort of 1,023 college sophomores enrolled at midwest
public university in the USA and reported that being a female was a negative significant
predictor of spring and fall grade point average (p < 0.01). Borg and Shapiro (1996) and
Ziegert (2000), however, found a weak influence of gender effect on the performance of
students in macroeconomics courses. As a corollary to the earlier research of Allen and
Carter (2007) which surmised that being a female was not a factor of overall academic
success of students in real estate discipline in the USA, the empirical findings in Huffman
(2011) indicated that being a male was highly correlated with students’ performance in an
advanced undergraduate real estate course in the same geographical setting. Yam and
Rossini (2012) also examined the effectiveness of pure web-based and blended learning
approaches between 81 internal and 17 external students enrolled in an introductory
property course (property valuation) during the first year of the program. The study
nonetheless showed that being a female had no significant effect on the overall course mark
and total examination mark in the property valuation course.

The study of Al-Mutairi (2011) examined the determinants of students’ performance at
the Arab Open University in Kuwait by utilizing multiple regression analysis. The findings
of the study indicated that gender and marital status were among the factors affecting the
grade point average of the students. However, Gardy and Akbay (2015) found that marital
status was not a significant predictor of second, third- and fourth-year students’ academic
performance across the five faculties (law, art, education, science and engineering) at the
Soran University in Northern Iraq.

Nyikahadzoi et al. (2013) reported an inverse relationship between age and grade earned in
accountancy at the University of Zimbabwe (p < 0.05). Chan ef al (1997) examined the
determinants of academic performance of 56 students in principles of finance at a mid-western
regional state university but found that age is not a significant determinant of course grades.
Some studies have nonetheless found that for every year increase in students’ age, their course
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grades in the university increase by 2—4 percent (Didia and Hasnat, 1998; Schrouder and
Rhodd, 2013). The study of Rhodd ef al (2009) concluded that older students have no
significant effect in explaining performance in business undergraduate program. However,
their findings were peculiar to those students with a wealth of experience. Donaldson and
Graham (1999) emphasized that older students performed well or even better than younger
students during their academic careers based on their grade point average, aptitude or
content-based examinations. They argued that these mature students performed
exceptionally better than younger students because they were more able to integrate new
learning by reflecting on their rich personal experience and previous knowledge.

A study conducted by Kanagi et al. (2015) employed multinomial logistic regression to
investigate factors of academic performance in first-year undergraduate students at the
University of Malaya, Malaysia. The study revealed that ethnic background was an
insignificant determinant of students’ cumulative grade point average. Vars and Bowen
(1998) showed that students of white ethnic background achieved higher college grades
than black students, even after controlling for other covariates like high school grades and
family socioeconomic background. Research on the degree outcomes in UK higher education
indicated that students of white ethnic background were more likely than other minority
students (who were Asian, black, mixed or Chinese) to achieve first or upper second-class
degrees (Fielding et al., 2008; Richardson, 2008). Their findings further echoed the much
earlier work of Vars and Bowen (1998), as they concluded that white students still achieved
a higher class of degree than students from all the minority ethnic groups, even after
adjusting for some confounding variables.

Newell and Mallik (2011) employed OLS to analyze the grade point average of
295 property graduates at the University of Western Sydney in Australia using multi-year
data between 2006 and 2012. The findings from the study identified prior background in
mathematics as a potential factor of students’ academic success in both individual property
courses and property degree level. Similarly, Lee and Mallik (2015) examined the effects of
student characteristics on academic achievement using 126 external students who
completed an online undergraduate property program at the University of Western Sydney.
In their study, neither prior knowledge in general mathematics nor higher level mathematics
at Higher School Certificate (HSC) was found to be an important factor of academic success
in the undergraduate property degree program. Rhodd ef al. (2009) investigated factors of
academic success for undergraduate business students in nine-degree majors from the year
2000 to the year 2007. Grades earned in knowledge courses (principles of economics courses)
were reported as good predictors of overall academic success of undergraduate business
majors. A specific investigation by Raehsler ef al. (2012) found that increment in the average
score of students in two pre-requisite mathematics courses (pre-calculus and calculus) was
associated with the higher performance of 1,452 business students in a financial
management course at a rural university in the Eastern USA.

The earlier study of Didia and Hasnat (1998) employed ordered probit technique and
ordinary least square (OLS) to examine the determinants of student’s grade in introductory
finance course at the State University of New York at Brockport. Their research showed that
prior grades earned in economics, accounting and mathematics explained some of the
variations in students’ academic performance. Consistent with the vast literature on
students’ academic performance (such as, Raehsler et al., 2012; Yang and Raehsler, 2005) the
study of Brahmasrene and Whitten (2001) revealed that private accounting experience was
a strong predictor of academic performance of candidates in Certified Public Accountant
examination. Aluko ef al. (2016) employed discriminant analysis and K-nearest neighbor
analysis to investigate the academic success of architecture undergraduate program at
Olabisi Onabanjo University in Nigeria. The study concluded that Joint Admission
Matriculation Board of Nigeria (JAMB) entry score, direct-entry route into the university



and prior academic achievement in mathematics, physics and chemistry were the strongest
predictors of academic success in architecture undergraduate program between the year
2011 and the year 2014.

2.2 Factors of academic performance of undergraduate real estate students in Nigeria

In the Nigerian context, evidence of the academic performance of real estate students in the
literature is recent, relatively scarce and skewed to a particular geographical setting.
For instance, Ataguba et al. (2017) explored the explaining influencing of grades earned in
first- and second-semester co-requisite courses on the performance of 478 Higher National
Diploma (HND) Estate Management students in property development courses in
Nigeria, though their study was restricted to students in a federal polytechnic and not
universities. They applied an unrestricted and pooled OLS regression to data obtained for
2007/2008-2014/2015 session. For the first semester courses, findings based on the pooled
OLS showed that grades earned in four of the six co-requisite subjects offered by the
students account for approximately 48 percent variation in scores obtained by these
same students who took property development course in the first semester (p < 0.01). In
the second semester, five of the six co-requisite courses significantly explained 54 percent of
the variation in students’ academic performance in property development. The results of the
unrestricted OLS regression further showed that two co-requisite courses (valuation and
estate accounting) significantly have the most explaining influence on the grade earned in
property development courses over the eight-year study period.

Although the study provided for diagnostic tests of the underlying assumptions of the
classical regression framework, it potentially ignored the temporal stability of the estimated
regression model. This weakness of the study to isolate the influence of time on the grade
earned in the property development course might lead to an estimation of unstable
regression coefficients, and hence a spurious result. Furthermore, the stratification of
the sample of 478 students when estimating the unrestricted regression nonetheless make
the sample size fairly small for meaningful generalization.

The much recent study by Akinbogun (2018) analyzed the impact of at least a
compulsory pass in physics offered at senior secondary school examination on
undergraduate admission into real estate management program, and the requisite skills
for practice in Nigeria using Analysis of Variance (ANOVA) framework. While the study is
limited by the sample size of the universities selected in the southern part of Nigeria, the
findings implied that a compulsory pass in physics constitutes a clog in the wheel of
students’ admission into the tertiary institutions, and by extension, impacting negatively on
the academic and professional career progression of prospective real estate management
students in Nigeria. Olatunji ef al. (2016) conducted a survey of undergraduate students in
order to research on their academic performance in construction-related disciplines.
Questionnaires were administered to 553 students in four departments (Estate management,
Quantity surveying, Architecture and Industrial design) at Federal University of
Technology Akure using convenience sampling, but a 31 percent actual response rate
was achieved. The survey result indicated that 80.30 percent of the respondents considered
CGPA as an important predictor of academic success in construction-related courses. In this
study, the respondents were also asked to rank 32 identified factors influencing their
academic performance based on a five-point Likert scale from 1(strongly disagree) to 5
(strongly agree). The results of the Kruskal Walis test of difference in mean showed that all
the respondents were in total agreement that their opinion on these factors was the same,
and therefore not due to any sampling oddity (% = 41.42, p < 0.01). Based on the mean score
rating of the factors, a segment of the respondents who were real estate students cited
concentration, lack of reading habit and reading plan, fear, class size and peer group as the
five most important factors impacting on their academic success in the discipline.
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The specific study of Ayodele ef al. (2016) examined the factors affecting the academic
performance of 152 real estate students in two of the three federal universities offering real
estate bachelor’s program in Southwestern Nigeria. Based on their literature review, an
array of 35 factors grouped into six areas (family background, students’ personal factors,
academic environment, teaching techniques, lecturers and mode of assessment) where
identified as affecting students’ academic performance. Based on a questionnaire survey,
the respondents were asked to rank on a seven-point scale, the factors which they perceived
as contributing to their academic performance. Along the six thematic lines, findings from
the study showed that factors relating to the mode of academic assessment and family
background have more impact on students’ academic performance. The study also
employed factor analysis to examine the statistical dimension of a data set consisting of the
35 factors which were identified as impacting on the students’ academic outcomes. The
results of the multivariate analysis indicated that, in total, three components accounted for
37.015 percent of the total variation in the students’ academic performance. The first
component which accounted for the largest percentage (16.503 percent) of the variation out
of the three components was labeled teaching techniques and lecturers’ skills and attitude.
The second component explained 13.833 percent of the variance, and was grouped as
personal factors and parental/family background. While the third component which
contributed only 6.679 percent of the total variation attributable to factors affecting real
estate students’ academic performance, was classified as mode of teaching and assessment.

The study of Peter et al. (2016) analyzed gender differences in the class of degree attained
by students in Covenant University — a private university in the southwestern part of
Nigeria. The sample was a cohort of 100 real estate students (37 female and 63 male)
enrolled in the 2011 academic year until 2015. Based on their CGPA, findings from the study
showed that female students performed better than their male counterparts on a semester
and year-on-year basis between 2011 and 2015. As a corollary, the authors argued that
female students tend to attain higher academic success because they were more focused and
placed more importance on education than male students. Furthermore, the study concluded
that the negative perception that real estate discipline required less academic rigor was the
principal reason for the poor academic performance of male students. In a follow-up study to
the earlier work of Ayodele et al. (2016), the article by Ayodele et al. (2017) examined the
effects of gender variation, socioeconomic and academic background as factors influencing
real estate students’ academic performance in Nigeria. The sample comprised 152 final year
real estate students from two federal universities in the southwestern part of Nigeria.
While the data employed in the study were indistinguishable from the data used in
Ayodele et al. (2016) study, the analytical framework used was different and involved the
use of item-to-total correlation, ANOVA and independent #-test. As a significant departure
from Peter et al. (2016) study, findings from the results indicated that male students
academically outperformed female students due to their personal interest in the real estate
discipline. In the study, the authors reported that the initial reluctance by female students
due to the inability to enroll in their desired choice of discipline might have negatively
influenced their academic performance.

To further examine the effects of factors impacting on real estate students’ academic
performance, 35 factors grouped into 6 different thematic areas (family background,
students’ personal factors, academic environment, teaching techniques, lecturers and mode
of assessment) were identified in the literature. Findings from the research showed that
academic background of the respondents such as the influence to study real estate, likely
performance in the preferred course and knowledge about real estate were statistically
significant in three thematic areas of personal factors, family background and teaching
techniques, respectively. However, mode of admission (pre-degree, UTME and direct entry)
was not statistically different from 0 at 95 percent probability level across all thematic areas



(p >0.328). The study also addressed the potential effects due to the socioeconomic
variation of the respondents along gender lines and found no statistically significant impact
on academic performance based on the identified thematic areas. Finally, based on the
results of the independent #test, the study concluded that except for availability of finance
and preference by lecturers for memorized concepts rather than understanding, there was
no significant difference between the ratings of both genders, in terms of the 35 identified
factors influencing their academic performance.

The review of the foregoing desktop literature points to mix conclusions as differential
findings in degree outcomes of students exist across disciplines and individual courses.
In view of this review, the fundamental question is: can such conclusions in our extant
literature have occurred by random chance or most researchers were biased and selectively
report findings which are consistent with some conventional beliefs? The existence of
publication bias presupposes that most researchers have the predisposition to selectively
report positive estimates which are consistent with some prior beliefs (Stanley and
Doucouliagos, 2014). Over-representation of such estimates in most journal publications
tends to distort literature review and by extension poses severe threats to the validity of
empirical knowledge (Borenstein et al, 2009; Lipsey and Wilson, 2001; Stanley and
Doucouliagos, 2014). Against this background, this paper first contributes to this strand of
research by testing for publication bias in the extant literature and then proceeds to examine
the factors affecting the academic outcomes of real estate students.

3. Data and methodology
3.1 Data source and preprocessing
The data for this study were collected for the bachelor’s degree program, from the Department
of Estate Management and Valuation at the Federal University of Technology Minna. The
university is a specialized university of technology in the north-central part of Nigeria offering
undergraduate real estate program. Its undergraduate program is rigorous from both
academic and professional perspectives, and the university has consistently been the largest
providers of real estate graduates serving a sizeable proportion of the northern part of Nigeria.
To be eligible for graduation, students must first enroll in the degree program either through
remedial, Unified Tertiary Matriculation Examination (UTME) or direct-entry route. Students
enrolled through the remedial route are deemed deficient in the requisite entry qualification
(senior secondary school result or its equivalent) into the university. However, they are
provided the platform by the university to remedy their deficiencies and, must pass
the Unified Tertiary Matriculation Examination (UTME) before being admitted into the
undergraduate real estate program by the JAMB. On the other hand, UTME students are
category of students assessed to have the requisite entry qualification (senior secondary
school result or its equivalent) and must have passed the Unified Tertiary Matriculation
Examination (UTME) conducted by the JAMB before being enrolled into the undergraduate
real estate program. Entrants through the direct-entry route are national diploma and HND
holders in Estate Management and Valuation from the polytechnics, who are absorbed by
JAMB directly into either second- or third-year undergraduate real estate program in the
university, without having to take the Unified Tertiary Matriculation Examination (UTME).
Admitted students through remedial and UTME routes must have accumulated a total of
183 credit units of course work over a period of 9 semesters provided they would graduate
at first attempt. While HND and National Diploma holders from polytechnics through
direct-entry route must spend a minimum of 5 and 7 semesters for them to equally graduate
at first attempt and must have accumulated 89 and 133 credit units of course work,
respectively. The maximum time for graduation for remedial and UTME students who
failed to graduate at first attempt is 15 semesters while that of the direct-entry students
who have HND and National Diploma is 9 and 11 semesters, respectively.
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Table 1.

Ratings on a eight-
item scale for
“academic
performance
construct” by six
experts (Items rated 3
or 4 on a four-point
relevant scale)

The data collected entailed general record on students’ academic measure and
demographic information who graduated between 2005 and 2011 (Students’ records for
the 2007 academic year were not available for the purpose of this study). Since the purpose
of this research is to investigate the factors impacting on the degree outcome of real
estate students, we analyzed 449 graduates who graduated from the bachelor’s program
within this time-frame. The choice of the investigated variables selected from the
academic records made available by the Department was premised on three criteria:
the relevance of the factors that have been found in the literature to determine academic
degree outcome; the likelihood of exploring other factors that were not included in
the extant literature, but were available in the data set for our analysis and the availability
of the data in measurement scales which are amenable to statistical analyses.
After dropping missing records, the 3 criteria yield 8 sample items with a sample
population of 405 graduates.

The eight sample items from the students’ records were assessed for content validity so
as to reflect the extent to which these sample items as a whole can be considered relevant,
comprehensive and constitute an adequate definition of the construct (Haynes et al., 1995;
Polit and Beck, 2006; Saw and Ng, 2001; Shrotryia and Dhanda, 2019). To assess the
content validity of the sample items, we selected six domain experts who were all
academicians at the Federal University of Technology Minna. The selection criteria were
based on their expertise and vast years of experience in real estate discipline. The experts
were asked to give their unbiased expertise judgment on whether the items were taken
from specific content domain relevant to the measurement of student academic
performance. As suggested by Shrotryia and Dhanda (2019) a four-point rating continuum
(1 =not relevant, 2 =somewhat relevant, 3 = quite relevant and 4 =very relevant) was
used to elicit the responses of these experts, so as to avoid a neutral point. A rating
response of 1 or 2 by the experts was deemed “content invalid” while rating response of
3 or 4 was considered “content valid” (Wynd et al., 2003). In quantitative terms, the
responses/viewpoints of the six domain experts were computed using the Content Validity
Index (CVI) and « statistic.

In computing the CVI, both the individual item-content validity index (I-CVI) and the
overall scale content validity average(S-CVI/Ave) were calculated. While the individual
(I-CVI) reflects the proportion of the total number of experts that provided a rating of 3 or
4, the (S-CVI/Ave) emphasizes average item quality and is computed by averaging all the
individual (I-CVI). As shown in Table I, the I-CVI for the eight items ranged from 0.833 to
1.00 while the overall S-CVI/Ave for the eight-item scale was 0.938. This reported CVI

Number of

Expert Expert Expert Expert Expert Expert expert in
S/No. Variables 1 2 3 4 5 6 agreement I-CVI Pc Koppa
1 Age X X X X X X 6 1.000 0016 1.000
2 Marital status X X X X X X 6 1.000 0.016 1.000
3 Grade point average X X X X X X 6 1.000 0.016 1.000
4 Gender X - X X X X 5 0.833 0.094 0816
5 Ethnic background/ - X X X X X 5 0833 0.094 03816

Geo-political zone
6 Prior background X X X X X 5 0.833 0.094 0816
7 High school grade X X X X X X 6 1.000 0.016 1.000
8 Year of entry X X X X X X 6 1.000 0.016 1.000
S-CVI (average) 0.938

Notes: S-CVI/Ave = 0.938. [-CVI = item content validity index; Pc = probability of chance agreement
on relevance




pointed to a very high content validity of the items as a construct of academic
performance (see, Rubio et al., 2003; Polit and Beck, 2006, Zamanzadeh et al., 2015).
Furthermore, to ensure that the level of agreement among the six domain experts was
beyond random chance, a consensus inter-rater agreement as advocated by Wynd ef al.
(2003), which is known as « statistic was computed in addition to the CVI. x statistic can be
calculated as x =[I-CVI-Pc}[1-Pc], and required the computation of the probability of
chance agreement on relevance (Pc). The probability of chance agreement on relevance for
any binomial random variable can be computed as Pc=[NVA!(N—-A)1]0.5". In this case,
N =number of experts selected while A =number of the expert who agrees that the item
is relevant. As the k values were positive and ranged from 0.816 to 1.00 for the eight items,
this reflected a very high level of agreement among the experts regarding their inclusion
as constructs of students’ academic performance. Finally, the overall item scale was
examined for reliability using Cronbach’s «a test. Based on a five-point Likert scale
(1 — strongly disagree to 5 — strongly agree), responses on the internal consistency of the
scale were sought from a cohort of 115 out of 164 final year real estate students who
enrolled during the 2014/2015 session. This sample of 115 final year students was
determined using the Krejcie and Morgan standard formula in the following equation:

Z%-N- [P [1-P]]

[]WE2 : [N—1]} + [Zz. [P [l_P]H’ @)

n =

where 7 is sample size to be determined; Z has a corresponding value of 1.96 at 95%
confidence level; N is the total population (164 final year students); P is the standard
deviation of the total population (which in this case is 0.5) and ME is the margin of error
that can be tolerated (5 percent). The estimated Cronbach’s « reliability coefficient of 0.88
was considered very satisfactory as it surpassed the acceptable level of 0.70. This degree
of reliability showed that the eight items represent a well-established scale which
measures students’ academic performance and that no removal of any of the items would
enhance this reliability measure.

Based on the validity and reliability of the eight sample items as good construct of students’
academic performance, the information for each student in the final sample was coded and
operationalized as follows: degree outcome (student graduated at first attempt) is the dependent
variable (takes a binary value of “1,” and “0” if otherwise). The explanatory variables considered
for inclusion were: Age (student’s age on enrollment) is a continuous numerical variable. GPA
(student’s grade point average at graduation) is ranked on a continuous scale of 1 to 5; gender
(takes a value of “1” for a female student, otherwise “0,” with a male as the omitted reference
group). Marital status at time of admission (takes a value of “1” if the student is single and “0” if
otherwise, with married as the omitted reference category); high school grade (takes the value
of “1” if the student is not deficient in entrance grade, “0” otherwise, with deficient as the omitted
reference category). Prior knowledge takes values from 1 to 3 for remedial, UTME and
direct-entry students (remedial students is the omitted category). Geopolitical background
variable also takes values of 1 to 7 if the student is from FCT, North—Central, North—East,
North—West, South—West, South-East and South-South (with FCT as the omitted reference
category). We also capture the systematic differences in academic performance based on the
student’s academic year of entry into the university (with the exclusion of the year 2002,
students were enrolled between the year 2000 and 2006) by introducing year dummies (with the
year 2000 as the omitted reference category).

3.2 Research methods
The methods of analysis employed in this study are in two categories. In quantifying
publication bias of the extant literature scatter graph, OLS and weighted least squares

Factors
affecting the
academic
performance

185




PM
38,2

186

(WLS) were employed. While simple descriptive statistics and a stepwise binary logistic
regression were utilized in analyzing the factors impacting on students’ academic performance.

3.2.1 Quantifying publication bias. Inferential statistical techniques were adopted to
analyze the data collected on publication bias for the study. Scatter graph, OLS and WLS
regression were used to test for evidence of publication bias in 105 observations from 10
empirical studies cited in the literature. While several approaches have been employed in the
literature to deal with publication bias, cognizance is given in this study to these three
approaches as they are the most practical, established and commonly used (Sterne et al.,
2000; Moreno et al., 2009; Idris, 2012). The standard test for publication bias is to examine as
a pooled estimate the relationship between the reported effects (coefficient estimates) of the
empirical studies and their standard errors. When publication bias is present, the reported
effects will be positively correlated with their associated standard errors. In the absence of
such bias, the reported effects are independent of their standard errors. Statistically, the
relationship between the reported estimated coefficients and their precision (denoted by
their standard errors) would be positive and suggests publication bias, if the statistical
threshold value of the reported /-statistic equal or just exceeds 2.

The choice of the three methods (scatter graph, OLS and WLS) for detecting publication
bias is to enhance the credibility of the research findings on such phenomenon. This
triangulation of methods provides a corroborating and more balanced evidence of the
prevalence of publication bias, as no single method is precisely better than others under all
conditions (Kepes et al., 2012; Coburn and Vevea, 2015; vanAert et al., 2019). For instance,
while scatter plot is noted for its simplicity in assessing publication bias, the subjective
nature of its visual assessment represents its major drawback (Light et al, 1994;
Doucouliagos and Paldam, 2009; Idris, 2012). Evaluating publication bias using linear
approximation such as OLS has higher statistical power (Sterne ef al., 2000), nonetheless it
suffers from heteroscedasticity, and has low statistical power to detect publication bias
for small sample size (Egger et al., 1997; Stanley, 2008; Stanley and Doucouliagos, 2014;
vanAert et al., 2019). Though, the WLS regression avoids the problem of heteroscedasticity
and reduces the over-estimation caused by small-study effects (Stanley and Doucouliagos,
2014), it is susceptible to bias when the sample size of the empirical studies included in the
analysis is similar (Stanley, 2017; Alinaghi and Reed, 2018).

3.2.2 Stepwise binary logistic regression technique. Apart from descriptive statistical
tools such as mean, standard deviation, frequency count and percentage which were
employed in describing the academic measure and other demographic patterns in the
sample, the factors impacting on the degree outcome of real estate students were analyzed
by utilizing a stepwise binary logistic regression technique. The measurement of degree
outcome calls for the application of an econometric model beyond the OLS regression, which
traditionally has been the most employed multivariate technique to predict academic
performance (Peng, Lee and Ingersoll, 2002; Ayan and Garcia, 2008). As mentioned by
Tabachnick and Fidell (2001) logistic regression rather than the OLS is useful in predicting a
dichotomous outcome when the independent variables are a combination of discrete,
dichotomous and continuous variables. The classical OLS regression has been found to be
limited and less suited to provide explanation for the relationship between a dichotomous
outcome and a series of continuous and categorical covariates (Greene, 2002; Peng, So, Stage
and St John, 2002; Ayan and Garcia, 2008). Where the dependent variable is dichotomous,
the OLS is restrictive as it violates the assumptions of linearity, normality and
homoscedasticity upon which its statistical estimation is based (Ayan and Garcia, 2008;
Peng, So, Stage and St John, 2002; Tabachnick and Fidell, 2001, p. 521). As aptly noted by
Greene (2002), the nature of the observed data which is a dichotomous dependent variable
dictates a special treatment using a binary choice model. Given that the variable of interest



(degree outcome of real estate students which takes a value of either 0 or 1) is dichotomous,
binary logistic regression is the most ideal statistical analysis. Logistic-based regression has
increasingly been seen to have wide application in educational research, especially for
predicting academic success/failure (Peng and So, 2002a, b; Jaeger and Hinz, 2008).
Apart from being more robust in terms of the inferences, the logistic regression compared to
the familiar OLS is flexible, as it does not require the variables to meet the stringent
assumptions of the OLS (Tabachnick and Fidell, 2001; Greene, 2002; Peng, Lee and Ingersoll,
2002; Ayan and Garcia, 2008).

The relation between our dichotomous dependent variable and a series of multiple
continuous and categorical covariates can be modeled using the following generalized
logistic regression (Greene, 2002; Peng, Lee and Ingersoll, 2002):

logit(¥) = In [ﬁ] = o+ By X1+ BoXot .. .+ B X ©

In Equation (2), logit is the natural log (In) of Y (the degree outcome of students, which takes
a binary form). r is the probability of the occurrence of Y, such that a student graduate at
first attempt. « is the constant of ¥ while ’s are the coefficients of the regression. Xs are the
vector of the eight regressors or covariates (GPA, age, gender, marital status, prior
knowledge, year of entry, high school grade and ethnic/geopolitical background). For
simplicity of exposition, if the antilog of both sides of Equation (2) is taking, the probability
of a student graduating at the first attempt given the values of the covariates can be given
as seen in the following equation:

et X+ foXo+ -+ Xy

T I Lot B oot B Xy ©)
where, e is the exponential under the logistic approach and represents the base of natural
logarithms (e = 2.71828).

For this analysis, the choice of the binary logistic regression type is the stepwise
procedure which utilized a sequential search approach to identify the best set of covariates
from a variety of variables based on their statistical significance (Hosmer and Lemeshow,
2000; Tabachnick and Fidell, 2007). This confers parsimony on such logistic model as the
variables may change in statistical significance in subsequent stages of analysis. By fitting
this stepwise binary logistic regression to the sample data, the regression coefficients of
these covariates are estimated through an iterative maximum likelihood method.

4. Findings and discussions

The findings and discussions of the analysis are in two folds based on the objectives of the
study. The first part presented the results of both scatter graph and regression-based
statistical tests on the evidence of publication bias in the extant literature on undergraduate
real estate students’ academic performance as shown in Section 4.1. The second part as
provided in Sections 4.2 and 4.3, respectively examined the factors affecting the academic
outcome of real estate students.

4.1 Ewvidence of publication bias
Table II presents the characteristics summary of the ten empirical studies for which publication
bias was examined.

The scatter graph of the reported estimates and their respective standard errors for the
105 observations from these studies is presented in Figure 1.
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With few exceptions, most of the points on the scatter graph in Figure 1 lie conspicuously
above the line and do not exhibit any cluster tendency around the #-statistic value of 2.
As observed from this visual representation, it can be inferred from its symmetric nature
that though studies reported both positive and negative values, most are skewed toward
negative insignificant estimates. With these results, we conclude that there is no clear
evidence of publication bias in our cited literature. However, the scatter plot as a visual
representation is subjective and difficult to interpret (Doucouliagos and Paldam, 2009) and
might in the absence of none, detect publication bias in some sample of studies. Accurate
and reliable statistical tests have, therefore, been designed to confirm or deny the subjective
visual impression presented in the scatter graph.

A formal OLS regression-based statistical test has been proposed (Egger et al., 1997) to
identify the presence of publication bias:

effect; = f;+ oc;SE; +¢;, @)

where effect; is the reported empirical effect from the study and SE,; is its standard error.
Equation (4) is akin to the scatter plot presented in Figure 1. The #test of Hy: o¢; =0 from
Equation (4) if low power, represents is a valid test for detection of publication bias in
studies (Egger et al., 1997). Ideally, the regression in Equation (4) is almost never estimated
using OLS, as the estimated errors are heteroscedastic. An alternative estimation method
which takes this into account by removing the heteroscedasticity is WLS (regression). The
WLS is estimated by dividing Equation (4) through by SE;:

ti = oci+B;(1/SE;) +vi, ©)

where #; is the #-value of the reported empirical effect (coefficient estimate) and v; = (¢,/SE)) is the
error term. By estimating the WLS, the disturbances from Equation (5) will be homoscedastic.
It is instructive to mention that since f; has been divided by SE; the constant and slope
coefficient in Equation (5) are reversed of the OLS version in Equation (4). We test an expanded
version of the WLS regression in Equation (5) by introducing dummy variables to capture the
systematic difference in the actual sign of the reported effects in our sample:

ti = oci+ By (1/SE;) + B, (1/SE:) +vi, ©®)

where pi takes the value of 1 if the study reports a positive effect otherwise 0. Conversely, 7i
takes the value of 1 if the study reports a negative effect otherwise 0.
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Table III.

OLS and WLS
regression results
of publication bias

Table IIT shows the regression results of the OLS and WLS version of Equations (4) and (6),
respectively.

The OLS regression in Model 1 statistically confirmed the earlier result of the scatter
graph that most studies report negative insignificant results. It further suggests that there is
no evidence of publication bias in our extant literature (Hy: oc; = 0; £ =1.563; p > 0.05). The
WLS regression in Model 2 also shows that since both f,; and p,; are not statistically
distinguishable from 0, there is no evidence of publication bias in the extant literature on
undergraduate real estate students’ academic performance. In addition, it indicates that both
negative and positive insignificant results are reported in our cited literature. Interestingly,
this finding supports the actual signs of the estimated coefficients in our empirical results
in Table V.

4.2 Demographic profile of the real estate students

Table IV provides a summary of characteristics of the students involved in the study sample.
As shown in Table IV, out of the 405 students in the sample, 184 (45.40 percent) were female
and 221 (54.60 percent) male. In terms of marital status, 11 (2.70 percent) of the students
were married before enrolling into the bachelor’s program, while 394 (97.30 percent) were
single. The average age of these students on enrollment was 21.10 years and they attained an
average GPA of 2.84 upon graduation. In the sample, 59.30 percent of the students were from
the North—Central geopolitical zone in Nigeria; 0.70 percent from Federal Capital Territory
(FCT); 1.20 percent from North—East; 2.70 percent from North—West; 21.50 percent from
South—West; 7.20 percent from South—East and 7.40 percent from South-South. In addition,
only 1 student eventually had a first class degree, 93 had a second-class upper degree, 202 had
a second-class lower degree, 95 had a third class degree while 14 achieved a pass grade. In all,
307 (75.80 percent) of the 405 students eventually became graduates at first attempt, while the
remaining graduated at second attempt or more.

4.3 Findings from the stepwise logistic regression on factor affecting students’ degree outcome
Table V presents the results of the stepwise logistic regression for the sample of 405 real
estate students employed in our estimation. An initial diagnostic check (Hosmer—Lemeshow
goodness of fit statistic) was carried out to verify the adequacy of the logistic regression fit
and its parsimony. The result of the Hosmer—Lemeshow statistic (%= 12.69, p > 0.123) was
not significant. The non-significance outcome of this initial check implied that the logistic
regression model is a good fit and therefore reasonably approximates the behavior of the
data sample. The odds ratio for the coefficient of GPA in Table V is positively significant.
This coefficient estimate correlates with the academic outcome of students’ in terms of their
likelihood to graduate at first attempt from the real estate program. For instance, an increase
in GPA of a student by 1 basis point increases the student’s odds of attaining graduation at
first attempt by 3.5 times, all things being equal. It can also be inferred that female students
compared to their male peers are 2.5 times more likely to graduate at first attempt. The odds

Variable OLS (Model 1) WLS (Model 2)
i 0.1599 (0.1024)

; —0.0196 (0.0496) 0.335 (0.092)
Pri 0.016 (0.049)
/},g- —0.017 (0.051)
R 0.20 0.003
Number of observation 105 105

Note: SE is reported in parenthesis




Factors

Data Variable type Mean SD .

P affecting the
GPA Continuous 284 0.74 academic
Age on enrollment Continuous 21.10 3.25

Frequency Percentage (%) performance

Graduated at first attempt Binary 307 75.8
Gender Binary
Female 184 45.40 191
Male 221 54.60
Marital status Binary
Married 11 2.70
Single 394 97.30
Prior knowledge Categorical
Remedial 194 4790
UTME 128 31.60
Direct entry 83 20.50
Year of entry Categorical
Year 2000/2001 47 11.60
Year 2001/2002 113 2790
Year 2003/2004 91 22.50
Year 2004/2005 85 21.00
Year 2005/2006 69 17.00
High school grade Binary
Deficient 210 51.90
Not deficient 195 48.10
Geopolitical background Categorical
Federal Capital Territory(FCT) 3 0.70
North—Central 240 59.30
North—East 5 1.20
North—West 1 2.70
South—West 87 21.50
South—East 29 7.20 Table IV.
South-South 30 740 Descriptive statistics
Number of observations 405 of the data
Variable Coefficient SE Wald’s statistic Sig. level Odds ratio
Constant -9.37 1.57 35.49 0.00 0.00
GPA 1.26* 0.56 512 0.02 351
Female 0.92* 047 390 0.05 251
UTME -1.15% 0.53 467 0.03 0.32
Direct entry -0.82 0.66 1.54 0.21 0.44
Year 2001/2002 0.01 0.81 0.00 0.99 1.01
Year 2003/2004 —-1.91* 034 5.16 0.02 0.15 Table V
Year 2004/2005 —2.83* 0.83 11.59 0.00 0.06 Stepwise lo, gistié
Year 2005/2006 -043 1.27 0.11 0.74 0.65 regression model
Number of sample 405 :

Notes: 5 =196.214; —2loglikelihood = 137.690; 2 = 0.473 (Cox & Snell); 0.713 (Nagelkerke). *p < 0.05

predicting graduation
at first attempt

for being a female are negative, and aside from the odds of GPA, this variable is the most
significant predictor affecting students’ performance. This finding lends general credence to
previous research that gender is a useful predictor of student academic performance and
university graduation rates (Rhodd et al, 2009; Richardson et al, 2012; Schrouder and

Rhodd, 2013).
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Direct-entry students are 044 times less likely than remedial students to finish the
bachelor’s program at first attempt. Likewise, direct-entry students are also 1.4 times less
likely, compared to their UTME peers of potentially being at risk of completing the
undergraduate degree program on record time of three or four years. These findings are
quite surprising as most direct-entry students are known to be academically superior to
both UTME and remedial students. This is against the backdrop that, UTME students
are mostly beginners and naive, with no probable strategy to achieve academic success in
the university, while remedial students lack the requisite qualifications for admission into
the university, and at least maybe ill-prepared for undergraduate studies. This present
finding can be considered within the context of the earlier work of Allen and Carter (2007)
that provided evidence that prior knowledge has no effect on the overall academic success of
undergraduate real estate students at Florida Atlantic University. This finding is also
reflective of the conclusion from prior research (Lee and Mallik, 2015) that neither prior
background in mathematics nor HSC mathematics is a useful predictor of students’
academic achievement in an online real estate program. While our empirical result
reinforced the line of thought of this previous research, our finding, however, differs from
those from Newell and Mallik (2011) who reported that prior mathematics background is a
significant factor impacting on students’ academic performance in property program. This
inconsistency in findings may be attributable to the varied methodological approaches
employed in prior studies which make a meaningful generalization of findings difficult.

The results also provide evidence of a trend in the students’ academic performance
based on their year of entry. Students who enrolled in the degree program during the
year 2001 were 1.01 times more likely than their counterparts who enrolled during the
year 2000 to finish the degree program at first attempt. Similarly, students that enrolled
into the program during the year 2003, as well as those enrolled in the year 2004 were both
0.15 times and 0.06 times less likely to complete the degree at first attempt when compared
to their year 2000 counterparts. Finally, those enrolled during the year 2005 compared to
those of the year 2000 were 0.65 times less likely to graduate at first attempt. These
findings imply that students were less likely if enrolled into the undergraduate real estate
program in the year 2003, year 2004 and year 2005, but more likely if enrolled in year 2001,
to graduate at first attempt than in the year 2000. While this trend might have been
induced by inflation and deflation of grades obtained for individual subjects (Rhodd et al.,
2009), the potential difference in students’ performance in our study may also be
attributable to differences in instructional material employed in the teaching process
and change in individual subject instructors during the study period. An important
implication of this finding is the need to change the existing pedagogical approaches to
reflect the best global practices.

Finally, findings also showed that variables such as age, marital status, high school
grades and geopolitical or ethnic background of the students were statistically insignificant.
As these variables were not significant, it implied that all undergraduate real estate students
regardless of their age, marital status, high school grades and their geopolitical background
have equal opportunity attaining academic success in the university.

A battery of operational and strategic approaches can be employed in addressing the
dimension of factors impacting on the degree outcome of real estate students. These
approaches are complementary in nature and can reduce attrition, repetition rates and
the inability to graduate in record time among undergraduate real estate students. In an
operational context, departmental, school and faculty officers need to monitor important
transitions in real estate students’ academic progress, so as to identify at-risk students
who require help early at the entrant level. Early warning signals on this at-risk real estate
students (who are unlikely to graduate at first attempt) are more likely to prevent the risk
of curriculum lag (where students perform below expectation) in the future, as they would



have been weed out or withdrawn earlier in the bachelor’s program. Furthermore, such
information on this category of students can aid universities admission officers in arriving
at an informed decision on the best choice of intake during the admission process.
Secondly, a change from the conventional to a more effective, pragmatic and innovative
teaching and learning strategies is encouraged, even if it comes at an additional cost to the
universities. Aside from the traditional face-to-face delivery system, increased emphasis
should be placed on the effective use of web-based technologies (blackboards and
podcasts), the use of the internet, online educational resources and problem-based learning
method. Successful blend of these delivery methods has been found to enhance the quality
of teaching and learning in real estate programs, address deficiencies in students’ learning
and by extension improve universities retention rates (Cornish ef al., 2009; Yam and
Rossini, 2010, 2012; Newell et al., 2010).

From a strategic viewpoint, some of the existing policy and regulatory framework on
tertiary education in Nigeria must be further strengthened. For example, a major finding in
our study noted the implication of gender dimension to academic performance among these
real estate undergraduate students, and as such, we suggest the need for a policy response
from tertiary education administrators to increase graduation rates by engendering gender
equality at entry level into the program as enshrined in the National Policy on Education of
2004 — which is to give equal education opportunities to all Nigerians. While the
establishment of the Benchmark Minimum Academic Standard to enhance the overall
quality and standards of undergraduate program by the regulatory and accrediting body
for tertiary education in Nigeria (National Universities Commission) is laudable, greater
attention should be given to bridging the competency gap by addressing the key issues of
course structure, content and the teaching delivery system to reflect international best
practices. The existing pedagogical approaches lack the requisite knowledge, skills and core
competencies needed by real estate students which are usually evident during the
accreditation visits by regulatory and accrediting agencies as well as by tertiary education
instructors during the curriculum development process. A professional accrediting agency
such as the Estate Surveyors and Valuers Registration Board of Nigeria can also play a
complementary role to the National Universities Commission in terms of bridging this
mismatch between core knowledge real estate courses taught in the universities and
property industry requirements. This in a way can also lower the likelihood of not
graduating at the first attempt and improve the academic performance of undergraduate
real estate students in Universities and other tertiary institutions in Nigeria.

5. Conclusion

This paper set out to develop our understanding of the phenomenon of publication bias, and
more importantly of the factors affecting the academic performance of real estate students
in higher education. From the analysis and discussions contained in this paper, we explored
the existence of publication bias in academic articles which hinge on researchers’
predisposition in selectively reporting findings which were consistent with some prior
beliefs. In this study, we found no evidence of publication bias in the cited literature on
undergraduate real estate students’ academic performance. The main reflection from this
finding is that such reporting in journal publications does not distort the existing literature
on students’ academic performance nor poses threats to meaningful generalization from
relevant empirical studies. Beyond this, the outcome of our logistic regression analysis has
shown that GPA, gender differences, prior knowledge and year of entry impact on the
possibility of students graduating at first attempt from the undergraduate real estate
program. Findings also suggest that regardless of age, marital status, high school grade and
geopolitical background, all undergraduate real estate students have equal opportunities of
graduating at first attempt from the bachelor’s program.
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These findings on the academic performance of undergraduate real estate students
have both operational and strategic implications. In operational terms, our results suggest
the need for university and departmental officers to monitor significant transitions in real
estate students’ academic progress, so as to identify at-risk students (those unlikely to
graduate at first attempt) who require help early at the entrant level. Accurate and reliable
gathering of such information can also aid universities admission officers in arriving at an
informed decision on the best choice of intake during the admission process. Apart from
monitoring the key transitions in real estate students’ academic progress, the right mix of
the conventional delivery methods with the use of appropriate technologies for teaching
and learning must be achieved. This in the end would enhance the quality of teaching and
learning and perhaps lift some of the at-risk students out of the “academic trap” and
increase their graduation rates in the likely future. From a strategic viewpoint, the need to
improve the academic performance of students in the bachelor’s degree program, and by
extension increase their graduation rates merits consideration from accrediting and
regulatory agencies in Nigeria. Accrediting and regulatory agencies in this case must play a
complementary role in addressing existing pedagogical approaches which lack the requisite
knowledge, skills and core competencies needed by real estate students. Future attention
should focus more on course content and structure for real estate discipline in line with
international best practice and the need to blend core knowledge with the needs of the
property industry. As a recommendation, our study is indicative of a dire need to change the
existing pedagogical approaches to reflect the best global practices. Such a paradigm shift
in pedagogy can best showcase the Nigerian tertiary institutions offering real estate
bachelor’s program for a global exposition.
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