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INTRODUCTION 
In the past century, engineering education all around the 
world has seen many changes in response to calls for 
evolution of its various aspects. These changes have not 
precluded Pakistan, and engineering education landscape in 
country has been constantly evolving, albeit slow. It is these 
authors’ contention that there is a pressing need to critically 
analyze the education model practiced in the county and 
identify the appropriate changes needed for making 
graduating engineers contribute fully to the economic 
development of the country.  

A. SHIFTS IN ENGINEERING EDUCATION IN THE US
Before we discuss the state of engineering education in 
Pakistan specifically, it is important to highlight some of the 
changes that have occurred or are occurring in engineering 
education globally, since these changes are also relevant in 
Pakistan’s context. Firstly, a major shift in engineering 
education in the US specifically, was a move towards 
outcomes based accreditation of engineering programs by the 
accrediting body. This move allows for more novel and 
innovative engineering programs, as compared to the former 
rigid accreditation criteria. The first iteration of the new 
criteria came out in early 2000s and requires engineering 
programs to be evaluated on their proposed student outcomes 
(what students should be able to do on graduation day), 
program objectives (what graduates should be able to do a few 
years after graduation), and continuous program improvement 
[1]. Surveys and analyses carried out over the following years 
have shown that this change has had a positive impact on the 
engineering education in the US, as discussed in [2]. The 
major benefit in the authors’ opinion has been the opportunity 
for continuing program improvement based on regular 
feedback obtained from graduates and employers.  
The second major shift worth highlighting here is 
identification of the need for change in the engineering 
curriculum, which was developed post world-war II. It makes 
sense to shape the engineering curriculum based on what roles 
we want our graduating engineers to play. Identification of 
these roles has led to calls for curricular changes in two 
domains, which are of significance here. It would be hard to 
disagree with the statement that the most vital role of our 
graduating engineers is to design effective solutions for our 
society’s problems. To accomplish this goal, most 
engineering faculty agree that design should be an essential 
component of the engineering curriculum. While there is 
some controversy on the extent of its inclusion, there has been 

a renewed focus on design in past decades nonetheless [2, 3]. 
Design is adopted in the engineering curriculum in two ways 
by most schools. First is the inclusion of capstone design 
courses in the senior year, either as one or two semester course 
sequences, and the other is the addition of first year design 
courses or cornerstone courses. Surveys conducted of existing 
capstone design courses reveal that the courses are designed 
to serve two purposes: to serve the accreditation requirement 
that “students must be prepared for engineering practice 
through a culminating design experience based on the 
knowledge and skills acquired in earlier course work and 
incorporating appropriate engineering standards and multiple 
realistic constraints”, and to address employers’ concerns that 
students were unprepared for industrial practice [2]. Another 
interesting observation is that these courses have evolved over 
the years from toy projects created by faculty members to 
industry sponsored projects involving real problems faced by 
the industry [3]. The second way design is included in the 
engineering curriculum at most schools is in the form of a 
first-year design course. The motivation behind introducing 
these courses was that students enrolled in the engineering 
program were mostly enrolled in science courses for their first 
two years and did not experience any engineering related 
activities [3]. At present, these courses vary from program to 
program and typically include other integrating content 
besides design, but all of them include design experience in 
the form of some real design project [4] and it has been shown 
that these courses have a positive impact on student 
development and retention [2].  
There have also been major calls for reforms in engineering 
education towards holistic engineering education model or 
liberal education in engineering [5, 6]. These calls are all 
motivated by an important question that what is needed from 
an engineer of the 21st century? The US economy is 
increasingly being fueled by technology and innovation. The 
challenges that engineers are being asked to tackle these days 
are more and more multifaceted and are not solely technical 
in nature. One simply needs to look at the list of grand 
challenges for engineering posed by the National Academy of 
Engineering [7]. These multifaceted problems require the 
present-day engineers to be aware of the political, social, 
environmental, and ethical dimensions of these problems in 
addition to the multi-disciplinary technical facets of the 
problem. In contrast, engineering has currently been divided 
into silos of electrical, mechanical, civil, chemical, and more 
technical specializations. The solution to these problems thus 
require multi-dimensional teams from various disciplines, 



  

which are often multicultural as well. Therefore, today’s 
engineer should be able to empathize with other cultures, be 
aware of other disciplines, communicate, and work 
effectively in teams. This has led to increasing recognition for 
a shift towards holistic engineering education or liberal arts 
education model. However, there is no consensus yet on the 
exact content or domains, which should absolutely be 
included in the engineering curriculum, but some soft skills 
have been identified and included in the accreditation 
requirements [8].  
The third and last major shift to be highlighted here is the 
focus on pedagogical practices in engineering education. 
Once we have identified what content needs to be transferred, 
it follows that ways for how it can be effectively transferred 
be also studied and developed. This endeavor has been aided 
by results of research in learning, social, and behavioral 
sciences and has led to a number of new engagement 
methodologies like project-based learning and active learning 
[2]. The pervasiveness of technology, which has resulted in 
the ease of information access, also brings its own set of 
challenges related to student engagement.  

B. ENGINEERING EDUCATION IN PAKISTAN 
The curriculum followed in the engineering programs in 
Pakistan is modeled after the US, so the changes highlighted 
in the previous section can now naturally be analyzed in 
Pakistan’s context. Summarily, all of the previously 
highlighted changes are relevant in Pakistan’s context as well, 
but their adoption has been progressing slowly. This will be 
followed by a listing of further challenges faced by Pakistan 
being a part of the developing world and because of its 
geographical location.  
According to the national accrediting body, Pakistan 
Engineering Council (PEC), the country currently has 358 
accredited engineering programs [9]. Although there is no 
official statistic available, this equates to approximately 
20,000 engineering graduates every year. The stringent 
regulations, [10], imposed by PEC, although curb sub-
standard programs from functioning in country, leave little 
room for innovation in the curriculum. The shift towards 
outcomes based accreditation model is at present in its initial 
phase in the country, and will receive a major push forward 
now that PEC has become an official signatory of the 
Washington accord. There is little room in the standardized 
engineering course grids and so the engineering programs in 
the country have been offering run of the mill degrees, leaving 
much to be desired. Thus, the move towards outcomes based 
accreditation is an opportunity for all engineering programs 
in the country to come up with novel ways of upgrading their 
curriculum.  
Talking about the second major shift from the previous 
section, there has been no concerted effort in Pakistan towards 
including design in the curriculum in the authors’ opinions. 
The curriculum has mostly dealt with design in an ad hoc 
fashion where the students are not trained in design 
systematically and acquire it through their limited project 
experience. This experience is not limited in the number of 
projects but by the nature of these projects. Interestingly, a 
yearlong senior-year project is included in almost all 

engineering programs in the country. But considering the lack 
of design experience in the first three years of their education, 
students naturally feel lost when they are now asked to 
undertake a major design project. Consequently, most 
students opt for toy projects proposed by the faculty or for 
rehashed projects from earlier years either from their own or 
other engineering programs. During this process, all students 
manage to get some exposure to design, but in these authors’ 
opinions these capstone design courses have failed to serve 
their intended purpose, i.e. to have the students go through an 
extensive design experience and prepare them for designing 
solutions after graduation. Unfortunately, this is the only 
dedicated design experience offered to the student in most 
engineering programs aside from the course projects where 
the onus for learning design ideas is again on the students.  
The liberal arts educational experience, while existent in the 
past, has not yet made its reentry in the country. This is not to 
say that the engineering curriculum is solely comprised of 
technical subjects. PEC requires a small fraction of total 
degree credits to be comprised of non-engineering courses, 
but both students and faculty typically feel that these courses 
are unnecessary for engineering students. As such, the faculty 
fails to offer interesting options for these courses and the 
students are disinclined to engage during these courses.  
It is not without merit to also consider the perceived roles of 
engineers in the country, which is a part of the developing 
world. Pakistan is geographically located next to China and 
India, one being a major hub of hardware production and 
other of software. The economic policies of Pakistan allow 
for relatively free flow of technology from one of these hubs 
or other. In this present situation, the identified roles for an 
engineer in the indigenous market are limited. Engineers are 
not perceived as innovators or creators, or it would perhaps 
be more accurate to say that they are not required to be 
innovative or creative. The indigenous industry needs 
engineers to simply maintain their processes. Academics are 
reluctant to give due importance to industry’s viewpoint 
during the students’ education. For instance, little or no 
importance is attributed to the final deliverable product of the 
capstone project in the student’s assessment, while the 
industry feels this to be of significant importance. This has led 
to a marked disconnect between industry and academia at the 
moment, and it is needed that role of industry in Pakistan and 
the ways of engagement between industry and academia be 
reimagined. A simple back of the envelop calculation, using 
the number of engineering graduates, reveals that there are 
approximately 5000 engineering capstone project built each 
year in the country. Considering the nature of most of these 
projects, this is a serious wasted opportunity for innovation. 
This lack of creativity could in some ways be attributed to a 
lack of spaces for students from various silos (disciplines) to 
interact with each other.  
This paper discusses some of the methods adopted by Habib 
University to address these problems. Habib University 
started operating in 2014. It is located in Karachi, a city of 
over 20 million people, which offers significant engagement 
opportunities. The scale of the city also brings its own unique 
set of complex problems and challenges to be addressed, 



  

which is made difficult by the fact that there are only a handful 
of similar cities around the world and none of them in the 
developed world. We at Habib University have set ourselves 
a challenge to offer a program which trains engineers as 
designers and makers, actively engaging with the industry and 
community around them, in accordance with the university’s 
philosophy to serve the community in which we reside. 
 

METHODS ADOPTED AT HABIB UNIVERSITY 
Habib University has set itself up as first of a kind liberal arts 
education institute in the country. It has brought together four 
disparate disciplines - Electrical Engineering, Computer 
Science, Social Development and Policy, and 
Communication and Design. The spatial closeness of these 
programs in terms of the faculty seating areas, scheduling of 
classes and their location allows for interesting interplay 
between various disciplines among the faculty as well as 
students. The university by its very construction has tried to 
break down the silos between various disciplines. 
Furthermore, the distinguishing feature of the university is 
that all students are required to take a set of courses called the 
Habib liberal core. The Habib Liberal Core deeply connects 
all four degree programs ensuring that all of our students, 
regardless of major, study a series of interdisciplinary courses 
spread out over four years. This core experience is designed 
around Habib University’s seven Forms of Thought and 
Action that serve as the philosophical backbone upon which 
all our learning is centered [11]. These forms of thought and 
action include:  

1. Historical and Social Thought 
2. Philosophical Thought 
3. Language and Expression 
4. Creative Practice 
5. Formal Reasoning 
6. Quantitative Reasoning 
7. Natural Scientific Method and Analysis 

Most of the courses in the core are co-designed and co-taught 
by faculty from multiple disciplines. On top of this, these 
courses are offered to the entire student body together which 
allows for intermingling of students from all four programs. 
The choices offered within the common liberal core and their 
interesting nature has resulted in students being actively 
engaged during these courses. The content of these courses is 
selected such that the students can be made contextually 
aware about various local and global challenges, including 
climate, our relation with nature, and the impacts of 
technology and the roles they should assume.  
Another step towards lowering the walls between disciplines 
is that the university has set up a new space called the 
Playground, Habib’s Centre for Transdisciplinarity, Design, 
and Innovation. The goal of the Playground is to serve as a 
central community space bringing together the distinct 
research, pedagogical practices, and making culture from all 
the four disciplines and become the gateway to all making and 
design activities across departments and schools. As a part of 
the Playground, the students and faculty can freely access all 

maker spaces at Habib University, which currently include the 
Engineering Workshop (wood shop and metal shop), the 
projects lab, the Film Studio, and the Design Studio. Both 
students and faculty can use the Playground not only to access 
these spaces but to also develop a certain expertise with the 
tools housed in these. As a community space for all programs, 
the Playground offers an opportunity for students from 
different disciplines to come together and devise 
transdisciplinary approaches to identifying and solving real 
world problems. In addition to that, the Playground will host 
local artisans and makers to offer a series of skill based 
workshops. Further details about this space are provided in 
[12].  
On the topic of design, a number of workshops were 
organized to introduce the faculty to design thinking and to 
get them talking about how to include design in the 
curriculum. This was followed by a number of curriculum 
development workshops internally as well as with external 
academic partners. The objective of these workshops was to 
develop a curriculum with the following emphases: 
• offering an experience that is friendly to a commuting 

campus, 
• including design as a recurring part of the student 

experience in a meaningful way, 
• cultivating making skills across disciplines, 
• development of soft skills though the course offerings, 
• having significant experiential learning components. 

The major difficulty faced in revamping the existing 
curriculum was creating space to incorporate design. The 
latest iteration of the proposed curriculum includes two 
freshman design courses, two semesters of capstone, and one 
semester of design in the junior year. In addition to this, 
experiential learning and making components have been 
planned that span multiple courses. This curriculum is being 
further developed and will be put into practice from Fall 2018.  
The university requested major local industry players and tech 
entrepreneurs to be part of an Industrial Advisory Board to 
identify the appetite for, and the limitations of, the local 
industry towards innovation. The goal of this board is to 
strengthen and streamline industry-academia linkage through 
collaborations, which were mostly happening ad hoc thus far. 
This board allows the university to gather the industry’s 
viewpoint about what do they desire from engineering 
graduates, but this established bridge can be used for 
information flow both ways. The industry is being made 
aware of the happenings at the university, the qualities being 
cultivated and the different domains this new breed of 
engineer is being exposed to, and how can these new qualities 
manifest themselves in the form of some value addition for 
the industry.  
The students will enroll in capstone design courses for the 
first time in this academic year. These capstone design 
courses have been structured such that students will receive 
instruction on carrying out design in a systematic fashion. The 
setup also allows for student teams to be interdisciplinary. 
The assessment criteria for these projects include individual 



  

deliverables, group deliverables throughout the year, and a 
final project presentation and demonstration. Collaboration 
with industry has also resulted in four out of ten projects in 
electrical engineering being proposed by the industry. The 
end deliverables for these industry-led projects will be 
negotiated between students and industry, and the students’ 
grades will also be dependent on the industrial liaison’s 
feedback. 
  

RESULTS AND DISCUSSION 
The academic setup of the university has led to collaborations 
between faculty members from different disciplines and an 
effort to understand the work of peers from other disciplines. 
A prime mover in flaming this thinking has been the 
conception and construction of the new space, “The 
Playground”. The space and recurrent discussions about it is 
giving birth to interdisciplinary courses with a marked focus 
on community engagement. A few examples of such courses 
are provided here. A biology elective, called The Secret 
World of Microbes, was offered because of collaboration 
between a natural science and a design faculty member. An 
example of a project from this course involved students taking 
samples from buses on various routes, bringing them back to 
their lab, and testing them for various pathogens. This resulted 
in an interesting result about the worst bus route in the city in 
terms of bacterial infestation. Another example is the “DIY 
city” course which was offered through collaboration between 
faculty members from design, anthropology, and computer 
science. The projects from this class were interactive and 
were exhibited in a public park. A course on Renewable 
Energy is taught in tandem by a physicist (the physics of 
renewable systems), a chemist (the chemical impacts of 
climate change), a biologist (the biological changes resulting 
due to the degradation in environment), and a computer 
Scientist and a Sociologist (Energy Policy, GIS). The list does 
not end here and these are just a few examples of how a 
meeting of faculty or students from different disciplines has 
resulted in amazingly creative concepts.  
The discussions surrounding the Playground have also 
resulted in including making as an integrated part of some 
courses. The physics lab requires students to utilize the on-
campus film studio to create videos for their projects. The 
aforementioned Energy course has a component which 
exposes students to making through our Engineering 
Workshop space. Historically, students have been developing 
projects as a part of this course without any set mechanism, 
but the last offering with the workshop exposure resulted in 
projects which were a step above the previous years, much to 
the surprise of the faculty. This practice has resulted in 
interesting side effects as well owing to the course being a 
part of the liberal core, taken by all students in their freshmen 
year, irrespective of their major. It has allowed students from 
the School of Arts, Humanities, and Social Sciences to be 
exposed to and interact with the Engineering making space, 
which would have been unlikely otherwise during their entire 
four years. This has resulted in building the students’ 
confidence, some of whom have never worked with tools 
before, and removing a mental barrier regarding requisite skill 

levels as evident from the revisits from the humanities 
students with the intention of utilizing the Engineering 
Workshop for their projects.  
It is our intention to make the Playground an integral part of 
the students’ academic experience, rather than having it exist 
completely outside curricular sphere. The Electrical 
Engineering program, having a strong focus on project based 
learning by its very nature, will be a prime benefactor of this 
space. Faculty is being strongly encouraged to house project 
based courses in the playground, and use Human Centered 
Design as a primary tool to first explore problems that are 
relevant to our context and then use design based approaches 
to develop their solutions. From Fall 2017, some projects 
based courses including the Renewable Energy course will be 
taking this approach. Students are also encouraged to partner 
with students from other disciplines to leverage their own 
unique skill set that they bring as a part of their educational 
experience. This particular culture is also influencing the 
structure of the capstone design projects, which allow for the 
inclusion of seniors from other programs in the team or even 
juniors from other programs who can get credit for their 
contribution to some senior capstone design project.  
Aside from some early adopters, the faculty on the whole is 
still in the process of figuring out how the Playground can 
help them. However, the effort to redesign the Electrical 
Engineering curriculum has been bottom up, with the faculty 
taking the intellectual lead of any changes. This has resulted 
in a general excitement amongst all members of the faculty 
about being the prime owners and creators of the intellectual 
content of the program. The curriculum redesign to be more 
contextualized to the region will be incremental over the 
years, but the commitment from the Electrical Engineering 
faculty members is promising. The first set of proposed 
changes will be implemented from Fall 2018, and the 
contribution of the faculty towards the development and 
implementation of these changes will serve as an objective 
measure of their buy-in in the newly designed program. 
On a different front, it is agreed that the Habib Liberal Core 
offers a unique liberal arts education experience, but one 
major challenge at the moment is to fully integrate this 
experience with the students’ training as an engineer. One 
probable way to address this is to better inform the faculty 
about the content of the Habib Liberal Core, and this can be 
achieved by making them a part of the faculty that offers these 
courses. A faculty teaching load policy has been implemented 
that requires ever faculty member to teach at least one course 
approved to be a part of the Habib Liberal Core. This policy 
is a recent development and so its effectiveness still remains 
to be seen. 
The uncertainty about effectiveness is not restricted to this 
policy alone, but applies to all proposed changes due to the 
nascent nature of the university. But, we need to establish 
some criteria to gauge effectiveness of our proposed changes 
in the curriculum and overall success of the engineering 
program. The following questions could be used as an 
elementary criterion: 

• Has the nature of the projects undertaken by the 
students as part of their regular courses and their 



  

capstone evolved when compared to previous years 
and other universities? 

• How does the industry see the new program and 
evaluate the graduates? 

• What is the desirability of industrial partners to be 
part of our capstone design experience? 

• What career choices are made by our graduates and 
what is their career progression? 

The change in the thinking of students is already somewhat 
evident in their choice of projects. Awareness of the 
community around them has resulted in some innovative 
ideas to address problems perceived by students. In a city 
where official water supply is limited and does not reach all 
areas, residents rely on water tankers to fulfill their water 
needs, but the quality of this water is not regulated and the 
students want to implement an E.coli detection system. 
Another example is that the students realized that the drainage 
system’s covers are clogged by fallen leaves, slit, debris in 
general and this leads to accumulation of rain water on the 
roads. The students are thinking about some creative designs 
for manhole covers to address this issue. 
 

FUTURE DIRECTIONS 
The anemic industry in Pakistan, flooded by off-the-shelf 
solutions from Chinese manufacturers, is in dire need of 
contextually grounded expertise to end the innovation drought 
in Pakistan, and help negotiate these global solutions in the 
local context. There is a need to identify the issues that plague 
our curriculum and prevent it to be relevant in this part of the 
world. However, there has not been an analysis of the existing 
engineering education in Pakistan. Such an exercise is 
necessary along with an identification of the roles we want 
our engineers to play. Habib’s new engineering curriculum, 
with a marked focus on community and industry engagement, 
is a deliberate step towards addressing some of the identified 
issues with engineering education in the country. The 
incorporation of design and significant experiential learning 
components in the curriculum are a hopeful step towards 
creating a relevant engineer for today’s society, but more 
changes are needed based on the comprehensive study. Some 
possible directions for the future have been identified and are 
as follows: 

• Working with urban designers to better understand 
the problems of the city; 

• Focusing on social innovation and finding solutions 
for local problems, such as water; 

• Focusing on industrial innovation, by collaborating 
further with industrial partners and establishing 
industry’s confidence in academia about solving 
their problems; 

• Promoting the Playground and motivating the 
faculty to become a consistent user of this space; 

• Expanding makerspaces on campus.  
The ultimate hope here is that these changes will result in a 
positive impact and serve as a proof of concept for other 

engineering programs in Pakistan. 
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