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Abstract
Education is considered to be the most effective tool that people can use to lift themselves
out of poor socioeconomic backgrounds and lead to professional success, which in turn
improves society. Since an education system often supports individuals with a higher
socioeconomic status (SES), it may not resolve the issue of socioeconomic background
impacting on career outcomes. Given the nature of the research questions, an individu-
alistic approach is used for selecting tools. Using qualitative and quantitative analysis
methods, we argue that graduates studying an 8-year engineering program fail to succeed
compared to counterparts who studied a 4-year engineering program. Findings suggest
that engineering graduates’ socioeconomic backgrounds help them with their career
advancement. A policy intervention may help to address the influence of SES on
engineering education and professional employment.
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Introduction

Higher education especially professional provision and the job market should ideally be well
integrated (Trace, 2015). Despite this belief, higher education and work may also sometimes

https://doi.org/10.1007/s10734-021-00741-4

* Gazi Mahabubul Alam
gazi.mahabubul@upm.edu.my; gazimalamb@yahoo.com

Md. Abdur Rahman Forhad
arforhad_786@yahoo.com; forhad@duet.ac.bd

1 Department of Foundations of Education, Faculty of Educational Studies, Universiti Putra Malaysia,
UPM, 43400 Serdang, Selangor Darul Ehsan, Malaysia

2 Department of Humanities & Social Sciences, Dhaka University of Engineering and Technology
(DUET), Gazipur 1707, Bangladesh

Published online: 31 July 2021

Higher Education (2022) 83:1259–1278

http://crossmark.crossref.org/dialog/?doi=10.1007/s10734-021-00741-4&domain=pdf
http://orcid.org/0000-0003-2867-6793
https://orcid.org/0000-0003-1748-012X
mailto:gazi.mahabubul@upm.edu.my
mailto:gazimalamb@yahoo.com


be very different from each other because some parameters (such as country context, field of
study, source of education finance, employment pattern, and eras) will dictate the development
of such a heterogeneous relationship (Alam, 2021). Marginson (2019) argued that a hetero-
geneous higher education sector may fail to meet the ‘realism test’ as it uses a simple way of
solving a complex problem. When socioeconomic status (SES) plays a significant role in
defining ‘income drivers’ (Goodman, 2014; Zhao, 2012), education may fail to provide the
desired outcome. Under such circumstances, SES can also be one of the key agents that
supports individuals’ success in higher education and career advancement. This study thus
aims to examine whether education helps graduates to succeed in furthering their higher
education and professional objectives by overcoming the influence of SES.

SES is defined by an individual’’s, family’s, or community’s position compared to other
groups in a neighbourhood or the wider society (Conger & Donnellan, 2007; Green, 1970).
Although this definition varies widely from country to country, SES is represented by an index
of social, economic, and cultural variables that initially developed following a large-scale
assessment by the Organization for Economic Cooperation and Development (OECD) and
Programme for International Students Assessment. This index primarily comprises parents’
education status, family wealth, education resources and practices in the home, and family
culture.

Research problem, objectives, questions, and scope

The relationship between education and SES is reciprocally symbiotic (Kincaid & Sullivan,
2017). For example, while education often increases individuals’ incomes, it also improves
their social and economic status. Conversely, students from a privileged background can more
easily access a quality education. Since the publication of the Coleman Report,1 many studies
have documented SES’’s effect on academic achievements; however, it varies across different
socioeconomic contexts (Liu et al., 2020). For example, Conger et al. (2002) argued that
family hardship could be detrimental to parental emotions or perceptions, practices, and
behaviours, thereby affecting their children’s education. Parental education may also impact
on their children’s academic achievements.

When a higher SES ideally offers an incentive in education for one or more privileged
groups, it may generally exacerbate inequalities. In contrast, Alam (2021) argued that educa-
tion improves individuals’ capital levels and that may also ideally support removing the
socioeconomic disadvantages in many cases. Since education increases income and social
status, individuals with more years of schooling are more likely to offset poor SES’’s impact
on their subsequent professional education (Conger & Donnellan, 2007). In this study, we
firstly examine whether socioeconomic status affects the academic attainments and which
subsequently influence the students’ success in further education. Hence, we consider the
grade points average (GPA) as a measure of academic success. Secondly, we examine whether
the SES’s effect on academic attainments influences the success attained in a professional
career. Thirdly and finally, we attempt to explore a way forward that can help to offset the
impact of SES in achieving academic and professional objectives particularly for engineers. To
examine these issues, this paper considers Bangladesh as a case study.

1 Organisation for Economic Cooperation and Development (OECD). Scaling Procedures and Construct
Validation of Context Questionnaire Data. Ch. 16 (OECD Publishing, 2017).
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In examining whether the graduates who have achieved university degrees by spending a
relatively longer period in a particular education program have managed to offset the effect of
SES, we consider graduates as a sample from two engineering universities. One of them is
BUET (Bangladesh University of Engineering and Technology) and the other is DUET
(Dhaka University of Engineering and Technology). Students of DUET already have a 4-
year diploma engineering (DE) degree before enrolling in the engineering program at the
bachelor level. On the other hand, students of BUET do not have prior engineering qualifica-
tions but have a 2-year Higher Secondary Certificate (HSC) before enrolling at the same level.
The HSC graduates mostly came from a privileged SES (Alam, 2021; Alam et al., 2014). This
means that DUET graduates with a lower SES have spent relatively more time in relevant
education programs to be engineers.

Comparing the graduates who have undergraduate engineering degrees from these two
universities, this study explores how socioeconomic status dominates engineering graduates’
further academic and professional successes, regardless of how long graduates spent being
educated. Whether B.Sc. engineers graduating from these two universities2 receive the equiv-
alent opportunity in jobs is examined so that professional success can be measured. The above
discussion briefly explains the central focus and context of this research. Hence, the objectives
of this research are to firstly, analyse the impact of SES on the success of graduates’
elementary stage of education; and secondly, explore the subsequent effect of this situation
on further education and career advancement. In the process of accomplishing these objectives,
this research intends to answer the following three research questions:

Does SES influence the attainments or outcomes of engineering education?
Are these attainments vital for career advancement?
How can an engineering program help to offset the influence of SES?

While the first and second research questions are aligned with the research problem that has
been outlined, the third attempts to address the constraints generated.

This study contributes in the following two ways. Firstly, unlike previous studies, we argue
students associated with lower SES but with a prior engineering education achieve less
academic success than their higher SES counterparts. Most studies have argued how socio-
economic status affects academic achievement, considering that both groups have the same
education background and their study program lasted for the same amount of time. To the best
of our knowledge, none has examined whether a stipulated period for an academic program in
the same discipline is more important than SES in achieving successful study outcomes and
professional careers. Secondly, using a causal analysis, this study finds that students with a
lower socioeconomic status and prior engineering backgrounds in the same discipline do not
succeed in subsequent programs and professional careers, compared to their higher SES
counterparts who have no previous engineering background. Findings strongly suggest that
students from poorer socioeconomic backgrounds require special attention to achieve as much
as they can in education.

The following sections describe the research context and conceptual framework, followed
by a description of the methodology and data. Then, descriptive statistics and empirical results
are presented, and this paper ends with a discussion and concluding remarks.

2 In this case, we mainly focus on the existing teaching and logistic infrastructure of the education institutions.
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The research context: engineering education in Bangladesh

During the British colonial period, Ahsanullah School of Engineering (ASE) was the foremost
institute established in the Bengal region, and its purpose was to produce graduates in
engineering disciplines. Later it was converted into a polytechnic (Chowdhury & Sarkar,
2018) and then into an engineering university with the name East Pakistan University of
Engineering and Technology. Following independence in 1971, it was again retitled Bangla-
desh University of Engineering and Technology (BUET). Becoming a university meant
changing its rules and regulations. For example, polytechnic graduates known as diploma
engineers (DE) are not currently eligible for higher education in BUET (Alam & Forhad,
2021b). BUET and its affiliated or similar institutions like the Bangladesh Institute of
Technology (BIT) now permit only HSC (Higher Secondary Certificate) graduates from the
science stream to enrol in a bachelor’s degree in engineering (Chowdhury & Sarkar, 2018).

The BITs became engineering universities in 1999 through a government ordinance. Nine
engineering universities have offered engineering degree programs leading to bachelor, master,
and PhD qualifications (Alam, Parvin, & Roslan, 2020). These universities offer a 4-year
bachelor’s degree program (Chowdhury & Sarkar, 2018). Entry to these universities is
restricted to HSC graduates only. On the other hand, DE produced from polytechnic institu-
tions do not qualify for admission into bachelor programs in these ‘elite universities’ (Alam &
Forhad, 2021b; Alam, Forhad, & Ismi, 2020).

In Bangladesh, 49 public and 389 private polytechnic institutes offer a 4-year diploma
engineering program (BANBIES, 2020) and a student must complete eight biannual semesters
to become a diploma engineer. The Bangladesh Institute of Technology-Dhaka became a
university and rebadged Dhaka University of Engineering and Technology (DUET) in 2003.
Like other engineering universities, DUET offers degree programs leading to bachelor’’s,
master’s, and PhD degrees. However, the difference is that only diploma engineers are allowed
to attend DUET. Table 1 compares the course distribution amongst DE (Diploma Engineering
at polytechnics), DUET, and BUET programs in civil engineering. DUET graduates had
already spent 4 years in polytechnics doing engineering, indicating it takes 8 years officially
to become a fully fledged engineer. In contrast, graduates from other engineering universi-
ties—BUET—spent only 4 years completing the same engineering programs.

Conceptual framework

Given the research focus, three topics (role of education on development; effect of SES on
education; and influence of education and SES on professional achievement) are covered.

Role of education: engineering education

The core purpose of primary education is to instil citizenship and socialisation skills, while
secondary education is about delivering adequate skills and knowledge to equip young people
with the means to face challenges and advance their social and learning development (Banerjee
et al., 2019; Ware, 2019). Secondary education also produces a semi-skilled labour force and
supplies graduates who could go on to tertiary education (Jones, 2008). Finally, tertiary
education mainly provides a skilled workforce in various highly diverse fields of endeavour
with professional qualifications (Murphy & Poist, 2007).
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Tertiary education mainly comprises university and polytechnic delivery modes (Lewis
1991), and it functions to produce a highly skilled labour force for specific vocations (Wu,
2017). For example, a university’’s primary purpose is to produce elite leaders/administrators
who have expertise in their field of endeavour to run the country, and polytechnics supply
skilled-based professionals mainly to boost economic activity and diverse industries (Newman,
1852; Triyono & Mateeke Moses, 2019; Young & Hordern, 2020). Highly educated people
are more likely to adapt to rapidly changing knowledge-based technologies and are more likely
to earn more. In such ways, education could help offset the effects of SES in achieving a
balanced society.

Engineering education wields a significant impact on individuals’ success in the labour
market (Egerton, 2002; Riddell & Song, 2011). It also allows individuals to flourish in their
lives, regardless of their birthplace, social background, race, ethnicity, or gender (Alam &
Forhad, 2021b). Engineering education produces technically skilled human resources, which is
the fundamental key to economic progress. Trace (2015) highlighted a direct link between the
enrolment rate in engineering education and economic growth. Most economic systems and
public infrastructure to this day greatly rely on what engineers can design and build. While
engineering education plays a significant role in national economic advancement, it also
significantly improves individuals’ living standards (Lucena & Schneider, 2008; Trace,
2015). Therefore, a substantial engineering education should preferably offset the effect of
SES to play its desired role.

Table 1 Course distribution at BUET and DUET

Sl.
no.

Name of field DE DUET BUET

Credit
hours

No. of
theory
course

No. of
sessional
course

Credit
hours

No. of
theory
course

No. of
sessional
course

Credit
hours

No. of
theory
course

No. of
sessional
course

1 Basic science 12.00 3 3 12.25 3 3 12.00 3 2
2 Mathematics 12.00 3 0 14.00 4 0 12.00 4 0
3 Humanities 26.00 9 0 11.25 3 2 9.00 4 1
4 Basic

engineering
28.00 9 2 42.25 9 12 45.00 9 12

5 Structural
engineering

12.00 4 7 22.50 5 3 20.50 5 3

6 Water resources
engineering

9.00 3 2 9.75 3 1 8.50 2 1

7 Geotechnical
engineering

3.00 1 2 8.50 2 2 8.50 2 1

8 Environmental
engineering

3.00 1 1 8.50 2 2 8.50 2 1

9 Transportation
engineering

6.00 2 2 8.50 2 2 8.50 2 1

10 Civil engineering
practice

13.00 3 2 11.50 3 1 12.00 2 1

11 Optional course 15.00 4 4 6.00 3 0 8.00 4 0
12 Thesis/industrial

tour
6.00 0 1 3.00 0 1 3.00 0 1

13 Capstone project 2.00 0 1 4.50 0 1 4.50 0 1
Total credits 147 42 27 162.5 39 30 160 39 25

Note: Compiled from the civil engineering program in each institution
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SES and education

Several scholars (Jencks et al., 1972; Marjoribanks, 1979; Noel & de Broucker, 2001; Poon,
2020) consistently demonstrated a positive relationship between SES and education
achievements. In the late 1990s, Bos et al. (1999) and McDermott and Spencer (1997) argued
that students from lower-income families are more likely to encounter academic challenges in
schools. Although it is not unanimously clear, many studies explain that such effects range
from the inequitable distribution of resources and opportunities to serious problems in
families’ day-to-day interactions with others in society (Conger et al., 2002; Mistry et al.,
2002).

Perry (2012) and Alam and Forhad (2021a) argued that schools with more students from a
higher SES often secure higher scores compared to the national average. Students with lower
SES studying at such schools also perform well, which may suggest a group of high-SES
students typically create a differentiated school environment where good scores can be
attained. As well as school support, parents’ education status, and income positively correlate
to academic expectations for their children, especially if these variables are already advanta-
geous (Child Trends, 2015; Davis-Kean, 2005; Neuenschwander et al., 2007; Triventi, 2013;
Tynkkynen et al., 2012).

Perry (2012) argued that the opposite is true for students with lower SES. When these
students are grouped in a school, this simply exacerbates the poorer education they receive. For
example, Davis-Kean (2005) and Neuenschwander et al. (2007) argued that lower SES parents
usually have lower expectations than their high-SES counterparts and are less likely to invest
in their children’s education. Although the relationship between SES and student outcomes is
well established in the literature, few analyses have examined the effect of SES in university
engineering. Since a prior engineering program likely offers an absolute advantage to under-
graduate students, they are more likely to overcome the effects of SES in their subsequent
program in the same discipline.

Education: professional achievement

Mincer (1958), Schultz (1961), Becker (1964), and Stiglitz (1975) argued that individuals
become human capital after receiving education and training. They believed that education is a
highly instrumental and necessary component to enhance an individual’s productivity. How-
ever, Spence (1973) argued that even if education does not always contribute substantially to
an employee’’s productivity, it still offers the ‘value to both the employer and employee’. He
also claimed that if an apt ‘cost/benefit structure’ prevails, ‘good employees’ would seek ‘more
education’ in order to signal that their worth and skills have improved. Hence, Spence (1973)
further noted that education credentials ‘signal’ employers about the competitive parameters
that the potential employees will have to address in the labour market.

Neoclassical economists also believe that individuals choose education and training to
maximise their earnings. Therefore, education and training can be considered an investment
(Tan, 2014). Blaug (1992) further claimed that individuals consider their present enjoyment
and pecuniary and non-pecuniary benefits while choosing education as an investment decision.
Given the growing popularity of the concept higher education as a private good, students
having a higher SES might be able to take advantage of such investment. Although the
widespread desire for social betterment can be achieved through a universal education system,
higher education opportunities are not universal, regardless of what high-, middle-, and low-
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income countries aspire to. Using data on 55 countries with 50% or above higher educated
individuals, Marginson (2016) shows that education’s expansion is not making progress
because elite institutions do not provide equal social access.

Pickety (2014) and Piketty and Seaz (2013) argued that elitism in higher education has
dramatically aggravated income inequality amongst highly educated graduates. Family income
and social capital strongly influence access to both elite higher education and professional
opportunities (Rivera, 2015; Soares, 2007). Marginson (2019) argued that the relationship
between education and work is heterogeneous, and it is impossible to formulate a theory to
explain such complex dynamics. In such an environment, SES’s effect is not only limited to
education but also extended to professional achievement. This paper, the first of its kind,
argues that despite a longer education in similar academic programs, socioeconomic factors
remain a critical component for engineers’ academic and professional achievements.

Research methodology

Given the nature of the research questions, we used an individualistic approach to selecting
tools (Bell, 2010). This research is largely based on both qualitative and quantitative analysis
methods. To examine the effect of SES on further academic and career advancement, we first
employ a qualitative analysis of secondary data to describe the differences in SES between
BUET and DUET graduates. We then adopt an empirical model to explain whether SES has a
causal impact on academic achievement in HSC and DE levels. This model uses primary
source data. While the interpretations of findings of first and second research issues are mainly
used to chalk out the third research question, semi-structured interviews were also conducted
with the employers3 and academics4 to generate some deeper insights. This will support a way
forward that can offset the impact of SES in achieving academic and professional successes.
The following sub-section explains ‘descriptive analysis’ before explaining the ‘empirical
model’.

Descriptive analysis and data

‘Descriptive analysis’ mainly examines the impact of SES on further academic and career
advancement by comparing BUET and DUET graduates. In doing so, three parameters were
compared: socioeconomic background, academic performance,5 and career advancement.
Students from urban and rural areas, parents’ education and income, and gender were
examined to understand the socioeconomic background. The parameters for academic perfor-
mance include secondary school certificate (SSC), diploma engineering certificate, first-degree
engineering certificate, and SSC, HSC, and first-degree engineering certificate, respectively,
for DUET and BUET graduates.

The parameters for career advancement include ‘employability’ and engagement in higher
education graduates received within the first 3 years of completing the first degree. Mid- and
top-management positions occupied by graduates were not considered because these positions

3 For employer perspectives on graduates’ employability skills (Bell, 2010), we mainly conducted semi-
structured interviews with personnel from two multinational corporations and government institutions.
4 These were from both universities.
5 Both at pre-engineering programs and engineering program.
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in a developing country are primarily connected with the length of service. It is therefore
someone who is employed earlier would normally hold a mid- and senior management
position earlier compared to the counterpart employed later. Furthermore, to be engaged in a
public sector job, there is an age restriction. Moreover, the first cohort of DUET students
graduated in 2008. Contact addresses of the graduates who passed the targeted programs at
BUET and DUET since 2008 were collected and these people were invited to participate in the
online survey. A structured questionnaire was provided to understand the further progress that
graduates from both institutes made in their career.

Responding to the advice of the University Grants Commission, BUET started archiving
the data electronically in the early 2000s, while electronic data of DUET dated back to 2005.
‘Descriptive analysis’ used the electronically preserved data of these institutions from 2005 to
2018. Neither one has a ‘data archive’ that is publicly available. Researchers may collect the
raw data via a personal communication. Therefore, the researchers compiled and analysed the
data. Almost all the programs offered by BUET and DUET are similar although both do have
distinct programs. We only compiled the data of all students enrolled in similar programs in
both institutions for ‘descriptive analysis’.

Empirical model and primary data

To understand the impact of SES on academic achievement in HSC and DE levels, the
following empirical model is adopted in addition to ‘descriptive analysis’:

yi ¼ α0 þ α1SES þ β
0
xþ ei ð1Þ

where yi is the CGPA in HSC or DE exam; SES is a vector of socioeconomic indicators: urban,
parental education, and parental income; x is the vector of other control variables—GPA in
SSC, gender, high school location, and college location. The coefficient of interest is α1, which
is expected to be positive and statistically significant. This estimate suggests that the SES
increases GPA in higher secondary or equivalent provision.

We now consider the GPAs in bachelor levels and extend the empirical model in Eq. 1 by
incorporating another variable for 4-year engineering education. This model makes it possible
to discover whether 4-year additional engineering education impacts on subsequent academic
achievements:

yi ¼ α0 þ α1SES þ α2DE þ β
0
xþ ei ð2Þ

where DE is a binary indicator for students who graduated from the diploma program. It is
expected that an additional engineering education in the DE program wields a significant
impact on GPA at the undergraduate level. To answer whether the 4-year DE program
mitigates the effect of SES in academic achievement, we use the following model with an
interaction model:

yi ¼ α0 þ α1SES þ α2 DE þ α3 SES*DE þ β
0
xþ ei ð3Þ

To determine the sample size for primary data, we mostly consulted the administrative data of
BUET and DUET from 2005 to 2018 and considered the four largest common disciplines:
civil engineering (CE), computer science and engineering (CSE), electrical and electronics
engineering (EEE), and mechanical engineering (ME). We conducted a primary survey from
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the graduates in these programs for causal analysis. Approximately 120 students graduated
from each department, indicating that the population size is 6720.

To calculate a representative sample size, we use the following Yamane (1967) formula:

n ¼ N

1þ N eð Þ2 ð4Þ

where n is the sample size, N is the total number of graduates, and e is the significance level or
the level of precision. As we collected graduate information for 2005 onward, it is highly likely
to have a lower response rate. Therefore, we assumed that the precision level is 10%,
indicating that the sample size is 98 for each institution. Using information provided by the
departments of the respective universities, we contacted the section representative in each
academic session and requested them to collect at least seven online responses from their
batchmates.

Findings and discussions

This section first offers a descriptive analysis of socioeconomic backgrounds, academic
achievements, and professional success of BUET and DUET graduates. We then discuss
whether SES has a causal impact on educational achievements in higher secondary and DE
levels. We also explain whether the 4-year DE program mitigates SES on academic achieve-
ments in engineering education and professional advancement. Finally, we describe a way
forward that can help offset the impact of SES in achieving academic and professional
successes.

Descriptive analysis: socioeconomic backgrounds

We considered three main socioeconomic indicators: location, parental education and income,
and gender. Basing the schools’ location where graduates attended for SSC, location indicator
is categorised into urban and rural. Figure 1 shows that a relatively higher portion of DUET
students were from rural areas while a larger ratio of BUET students had urban origins. For

 A: Ratio of urban and rural students at DUET B: Ratio of urban and rural students at BUET

Fig. 1 Ratio of urban and rural students at DUET and BUET. A Ratio of urban and rural students at DUET. B
Ratio of urban and rural students at BUET. Note: The y-axis shows the percentage values, and the x-axis shows
years

1267Higher Education (2022) 83:1259–1278



example, on average, 79% and 17% of DUET and BUET graduates, respectively, are from
rural areas, while DUET and BUET, again respectively, share 21% and 83% urban portion in
the last 14 years.

To compare parental education backgrounds, we considered two categories of education,
namely secondary and upper education. Secondary provision was considered a benchmark
since Bangladesh is one of the best-performing countries in achieving the Millennium
Development Goals. Consequently, most parents should ideally have at least completed
secondary education. A higher percentage of parents of DUET students only studied up to
secondary education, while a significant portion of parents of BUET students are highly
educated. The percentage ratios between secondary and upper education completed parents
of BUET and DUET students are, respectively, 54:46 and 82:18 (Fig. 2). Similarly, Fig. 3
depicts the trends of parental income6 of BUET and DUET students. Only 13% of DUET
students came from an upper-class family, while 47% were from BUET.

Females from a privileged SES in developing countries would normally undertake higher
education and subsequently get into the job market. Fig. 4 also shows a relatively higher
percentage of female students enrolled in BUET. These statistics suggest that BUET students
have a stronger SES than their DUET counterparts.

Descriptive analysis: academic backgrounds

Students of BUET and DUET have very similar secondary education backgrounds. For
example, both groups appeared in the Junior School Certificate (JSC) and SSC7. They then
appeared either in HSC or diploma engineering programs8. HSC graduates from the science
stream can be admitted to any university, including BUET, and DE graduates can appear only
for DUET9. SSC graduates looking for an immediate job are usually admitted to the DE
program.

Figure 5 shows the trends of cumulative grade point of average (CGPA) in the SSC exam.
Students enrolled in BUET always have a better CGPA in SSC compared to their counterparts
in DUET. However, the CGPA is increasing over time in both groups. One potential reason for
this is the overall improvement in academic attainment throughout the country. Figure 6
illustrates the academic achievement trends in HSC and diploma engineering programs. They
also have the same trends in the whole sample period which means the performance of HSC
graduates is better than DE. After graduating from the DE program, getting a job in the public
sector is highly competitive, whereas the private sector mostly absorbs them in sub-managerial
positions. Upon realising that a ‘bachelor qualification’ is a ‘must’ in order to be promoted in
an executive position, diploma engineers attempt to continue further education in DUET.

6 The income categories are defined by following the government’s segmentation as prescribed by BBS
(Bangladesh Bureau of Statistics).
7 After completing the JSC exam, some students can enrol in a 2-year SSC-Vocational (SSC-VOC) program,
which is equivalent to the SSC.
8 SSC graduates can go either into a HSC or DE program while SSC-VOC can enrol only in the DE program.
Therefore, DE graduates from SSC-VOC have at least 6 years of vocational and engineering education.
9 DUET graduates originally from SSC-VOC have at least 10 years of technical and engineering education while
BUET students have a 4-year engineering education.
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Descriptive analysis: further academic and professional achievements

Before exploring further academic and professional achievements of engineers who graduated
from the BUET and DUET, let us note their first-degree engineering program academic
performance. Although DUET students have a prior diploma in the engineering program,
they achieve less in their first-degree program compared to their BUET counterparts (Fig. 7).

Figure 8 compares the professional achievement between these two groups. On average,
40% of DUET graduates start as executives while approximately 76% are from BUET.
Figure 9 shows BUET and DUET graduates’’ further education trends in a postgraduate
program or professional career. Since BUET and DUET are located in Dhaka, the MBA
degree offered by Dhaka University10 should be the first preference for graduates of both
institutions if they wish to continue further study. Consequently, we counted how many of our
sample graduates were enrolled in Dhaka University for the MBA program. Panel B of Fig. 9
shows that approximately 19% of BUET graduates enrolled in the MBA program at Dhaka
University. At the same time, it is only 3% for DUET graduates. However, a higher proportion
of DUET graduates enrol in private universities for their MBAs while a negligible number of
BUET graduates went to private universities. Panel A of Fig. 9 confirms that approximately
39% of BUET graduates go overseas either for higher studies or professional careers, while the
number for DUET counterparts is negligible.

A: Education of parents of DUET graduates B: Education of parents of BUET graduates

Fig. 2 Education of parents and its influence on educational achievement at DUET and BUET. A Education of
parents of DUET graduates. B Education of parents of BUET graduates. Note: The y-axis shows the percentage
values, and the x-axis shows years

A: Incomes of  parents of DUET graduates B: Incomes of parents of BUET graduates

Fig. 3 Ratio of parental income in DUET and BUET. A Incomes of parents of DUET graduates. B Incomes of
parents of BUET graduates. Note: The y-axis shows the percentage values, and the x-axis shows years
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Estimated results from the empirical model

The above ‘descriptive analysis’ implies that BUET graduates are associated with a higher
SES than their DUET counterparts. These statistics confirm that BUET graduates have a
relatively higher academic achievement in most cases. Consequently, one may argue whether
the SES affects academic achievement. Additionally, DUET graduates have a 4-year diploma
engineering education prior to getting their first degree in engineering while BUET counter-
parts do not. Therefore, engineering education at the undergraduate level may offer DUET
students an advantage in their subsequent engineering programs, although most of them come
from lower socioeconomic backgrounds. Someone may argue whether an additional 4-year
engineering education, in such case DE, affects academic and professional achievements in
subsequent education and professional careers. On this basis, whether this DE program helps
to overcome SES’’s effects in the first degree or the professional career opportunities is open to
question.

Using Eq. 1, Table 2 shows SES’’s effect on higher secondary provision and polytechnics’’
academic achievement. Column 1 shows the estimated impact of parental education on
academic achievement. The estimated 0.501 is positive and statistically significant. Similarly,
columns 2 and 3 show significant estimates and imply that socioeconomic status leads to

A: Male and Female student ratio in DUET B: Male and Female student ratio in DUET

Fig. 4 Students’ gender ratio at BUET and DUET. A Male and female student ratio in DUET. B Male and
female student ratio in DUET. Note: The y-axis shows the percentage values, and the x-axis shows years

A: Trends in DUET B: Trends in BUET

Fig. 5 SSC results of the students enrolled at DUET and BUET. A Trends in DUET. B Trends in BUET. Note:
The y-axis shows the average GPA in each academic year, and the x-axis shows years
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academic success. Table 2 shows that schools located in urban areas, previous academic
achievements, and peer effects have significant and positive impacts on higher secondary and
polytechnic educational attainments.

As DUET students already have a 4-year engineering education, it would be interesting to
examine how a prior engineering program in a polytechnic affects subsequent engineering
education when taking socioeconomic factors into account. Using Eq. 3, column 1 in Table 3
shows the estimated effect of the DE on academic achievement at the bachelor level. The
estimated effect is 0.231 and it is not statistically significant, indicating that a prior engineering
program does not significantly influence academic achievement in follow-up education in the
same discipline. Column 1 also shows that the effect of parents’ level of education is 0.451 and
statistically significant. This outcome suggests that students’ academic achievements are
positively influenced by their parental education.

Columns 2 and 3 show the same positive effect, but there is no statistically significant effect
concerning DE. Column 4 in Table 3 indicates the estimated impact of the interaction term
between socioeconomic factor and DE. This term’’s estimated effect is not statistically
significant, suggesting that polytechnic graduates with better educated parents do not influence
subsequent education. In this case, the impact of DE is not statistically significant. Columns 5

A: Trends in CGPA in DE B: Trends in GPA in HSC

Fig. 6 Diploma engineering and HSC results of students enrolled at DUET and BUET. A Trends in CGPA in
DE. B Trends in GPA in HSC. Note: The y-axis shows the average GPA in each academic year, and the x-axis
shows years

A: Percentages of DUET graduates with a CGPA of 3.50 or above B: Percentages of BUET graduates with a CGPA of 3.50 or above

Fig. 7 Comparison of first-degree engineering result (scale 4) between DUET and BUET graduates. A
Percentages of DUET graduates with a CGPA of 3.50 or above. B Percentages of BUET graduates with a
CGPA of 3.50 or above. Note: The y-axis shows the percentage values, and the x-axis shows years
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and 6 document similar results in that polytechnic graduates with higher parental education or
urban background are not more likely to achieve much academically. Despite having a 4-year
additional engineering education, a polytechnic program does not significantly influence their
subsequent program.

Since English is the language of instruction in both institutions, we find that English
proficiency measured by average GPA in SSC and HSC or DE statistically affects academic
achievement. Table 3 shows that gender does not wield a significant effect while school
location and peers do have a positive impact. A positive and statistical peer effect implies that
social capital and networking have a strong influence. As BUET has a long history, it has a
stronger alumni association where networking is much more effective than for DUET.

The above-estimated results imply that graduates who have completed at least 8 years of
engineering education lag behind their privileged socioeconomic counterparts with only 4-year
engineering education. We also conducted semi-structured interviews with the major em-
ployers who recruit engineering graduates from both institutions. Most of them argued that
BUET graduates are inherently more competent in oral communication. This language
proficiency might be inherent from the privileged SES and a wider network. This is how
DUET graduates probably fall behind BUET even DUET has an 8-year engineering education
program. Both BUET and DUET graduates completed almost the same number of credit hours

 A: Percentages of DUET graduates with ‘graduate employability.’ B: Percentages of BUET graduates with ‘graduate employability.’ 

Fig. 8 Comparison of ‘graduate employability’ for DUET and BUET graduates. A Percentages of DUET
graduates with ‘graduate employability.’ B Percentages of BUET graduates with ‘graduate employability’

A: Percentages of  DUET and BUET graduates traveling to overseas B: Percentages of DUET and BUET graduates enrolling in MBA at IBA

Fig. 9 Comparison of graduates traveling overseas or admitted to do an MBA at IBA. A Percentages of DUET
and BUET graduates traveling to overseas. B Percentages of DUET and BUET graduates enrolling in MBA at
IBA. Note: The y-axis shows the percentage values, and the x-axis shows years
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at the bachelor level, and government and other organisations accredit their programs at
national and international levels.

These situations in turn generate questions concerning both ‘human capital’ and ‘signaling’
theories. Establishing the difference11 between ‘human capital’ and ‘signaling’ theories is a
subject of striking controversy in the discourse of education economics (Connelly et al., 2010).
While ‘human capital’ theory suggests that education increases wages/salaries by aggregating
‘productivity’, ‘signaling theory’ claims that education increases people’s wages simply
because it is a signal of the ‘employees’ ability’12 (Connelly et al., 2010). Education creden-
tials represent a proxy of all attributes that a potential candidate may have in the labour market;
this is a key tenet of ‘signaling theory’ (Weiss, 1995). For this reason, it is highly likely that
graduates from both institutions (BUET and DUET) will have the opportunity to do well in the
recruitment process.

An employer can choose the best potential candidate through the recruitment process. In
contrast, some recruitment processes within the country have discouraged DUET graduates
from qualifying for them. For example, the engineering division of the Bangladesh Army and
some commercial banks (Dutch Bangla Bank Limited-DBBL) have imposed an embargo on
DUET graduates when positions are advertised. While DUET authorities contacted these
employers asking to explain the embargo, further explanation was not forthcoming. Although
BUET and DUET graduates have a 4-year undergraduate degree, allowing only those from
one institution to apply for jobs is discrimination. Moreover, the discriminated against DUET
graduates have an additional 4-year diploma engineering qualification. It appears that while
academic results are appreciated, studying for a longer period of time tends to be ignored in the
labour market. In other words, signaling theory’s emphasis on overall attributes achieved
through education credentials may only partially work. Therefore, findings may suggest that
polytechnic education does not help the graduates obtain subsequent academic status and
professional careers.

11 We believe that both theories are in some contexts very similar and it is not necessarily a case of ‘either-or’.
12 It could refer to various kinds of abilities such as innate attributes.

Table 2 Impacts of SES on academic achievement at HSC and DE levels

(1) (2) (3)

Parental education 0.501***
(0.042)

Parental income 1.223**
(0.560)

Urban 1.321***
(0.431)

School location 0.211*** 0.301*** 0.422*
(0.012) (0.099) (0.231)

Gender 0.654 0.865 0.543
(0.345) (0.654) (0.322)

SSC GPA 0.461** 0.652*** 0.543***
(0.325) (0.301) (0.234)

Peer effects 0.651*** 0.762** 0.632***
(0.231) (0.341) (0.301)

R2 0.231 0.245 0.301
N 196 196 196

Note: ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively
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Education offered at lower education levels (such as primary and secondary school)
enhances productivity/human capital (Perry, 2012; Triventi, 2013; Tynkkynen et al., 2012).
Students accrue literacy, numeracy, critical thinking, problem-solving skills, and other basis
ones while at school. School-life also plays an important role on the development of character
and personality (Triventi, 2013). Having said that, an additional investment in students from
privileged socioeconomic backgrounds supplements and complements what schooling sets out
to achieve. Such investments may also ensure students from a privileged SES will obtain
greater success than others (Tynkkynen et al., 2012). This trend continues into higher
education and the job market which may force both the human capital and signaling theories
to seek other explanations (Alam, 2021). Neither of these theories is faultless although it seems
that signaling theory should work well in the context of tertiary education (Connelly et al.,
2010).

While the human capital acquired initially via schooling often benefits individuals in
securing a position in higher education, the time spent acquiring a degree itself does not
necessarily contribute substantially to better human capital always. It may simply support the
‘signaling function’. Moreover, obtaining a degree in Bangladesh is not the only ‘signaling
factor’ in the labour market because a ‘large part of signaling’ also depends on firstly,
institution from where the degree is acquired; secondly, its location; and thirdly, the heritage
of the institution (Alam, 2021). This research finds that SES background has become an
influencing part of ‘signaling function’ for engineers.

As engineering is mainly an applied science—related program (Feibleman, 1961; David,
1998), Johansson (2000) argued that courses in engineering education mostly consist of both
lectures and hands-on laboratory exercises. The underlying instruction mode is to teach
theories first and then verify them through practical exercises. Engineering faculty members

Table 3 Impact of 4-year engineering education on academic achievement in BSc in engineering

(1) (2) (3) (4) (5) (6)

Parental education 0.451*** 0.690***
(0.198) (0.041)

Parental income 0.991** 1.230***
(0.401) (0.162)

Urban 1.090*** 1.329***
(0.393) (0.154)

DE 0.231 0.457 1.021 0.470 0.696 1.260
(0.145) (0.227) (0.991) (1.094) (0.712) (0.752)

DE*SES 0.239 0.201 0.401
(0.339) (1.019) (0.976)

School location 0.432*** 0.582*** 0.489*** 0.671*** 0.821*** 0.728***
(0.201) (0.207) (0.210) (0.038) (0.032) (0.029)

English 0.212*** 0.234*** 0.232*** 0.241*** 0.221*** 0.227***
(0.101) (0.970) (0.112) (0.099) (0.080) (0.032)

Gender 0.445 0.556 0.651 0.684 0.795 0.890
(0.302) (0.456) (0.413) (0.763) (0.817) (0.974)

SSC GPA 0.436*** 0.531*** 0.498** 0.675*** 0.770*** 0.737***
(0.210) (0.101) (0.231) (0.029) 0.138 (0.008)

Peer effects 0.345*** 0.378*** 0.541*** 0.584*** 0.617*** 0.780***
(0.103) (0.121) (0.198) (0.136) 0.118 (0.041)

R2 0.239 0.233 0.289 0.450 0.456 0.459
N 196 196 196 196 196 196

Note: ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively. DE is a binary indicator
for polytechnic graduation
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teach courses and offer innovation through their research activities (Downey, 2009). Riley
(2017) emphasised a rigorous and evidence-based engineering research and education. Com-
pared with other academic disciplines—business, humanities, and social sciences—
engineering education is a more practice-driven education.

The availability of logistical support for a practice-driven program is crucial in shaping
career progress. Because of the unavailability of such data, we mainly rely on official statistics
on students’ enrolments and on semi-structured interviews on the subject of overcoming the
socioeconomic effects. According to BANBEIS (Bangladesh Bureau of Educational
Information and Statistics , 2020), the total enrolment in polytechnic institutions has more
than doubled in the last 5 years. Unfortunately, teaching and laboratory-related logistics have
not expanded. Using the same infrastructure and logistics, delivering diploma engineering
education to these increased intakes is not ideal. In such cases, theory-driven lectures are
overly emphasised to the detriment of practical instruction. The student and teacher ratio has
also significantly increased. As a result, polytechnic institutions might not train their graduates
as promised in their academic curricula.

Both HSC and diploma engineering students study some common subjects such as
chemistry, English, physics, and mathematics which basically follow the same textbook
content. The DE graduates studied additional core engineering courses in their respective
disciplines that are not covered in the HSC. Despite these, DUET graduates cannot compete
with the BUET counterparts. One probable reason could be that DE emphasises more in
learning about subjects related to the specialised engineering discipline without focusing on
common subjects, which are also vital aspects of the first-degree program.

It is also observed that in connection to the faculty recruitment for the common subjects—
physics, English, mathematics, and chemistry—the HSC institutions usually recruit more
qualified instructors compared to the polytechnics. For example, most instructors teaching
DE programs are usually polytechnic graduates who teach these common subjects, while
specialised teachers teach the same at the HSC level. Therefore, BUET students associated
with higher socioeconomic backgrounds receive privileged education at HSC level compared
to their DUET counterparts. The end result was that—despite graduating from a 4-year
engineering program—DE students will likely achieve less academically and professionally.
On the other hand, some may argue that the bachelor of engineering program is overly theory-
driven with a heavy emphasis on ‘common subjects’. Since engineering is a practice-driven
program, policymakers should ensure there is a meaningful link between school diplomas and
postgraduate courses to achieve the desired outcomes in engineering education.

Conclusion

Comparing a 4-year engineering program with 8 years of completing graduates in the same
discipline, we argue that socioeconomic status dominates prior engineering education to shape
further academic and professional achievements. Findings also confirm that more years spent
on engineering education fail to offset the influence of SES on academic and professional
advancement. One of the potential reasons for such findings is the heterogeneous nature of
education. Finally, our findings and discussions recommend improving the logistical infra-
structure of education institutions, especially for students coming from a lower socioeconomic
background.
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