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Abstract: Compared to other road users, Pedestrian and factors related to pedestrian have gotten somewhat rarer consideration in
literature, although it is often underlined that road and traffic factors appear to explain only minor part of pedestrian walking and
crossing behavior. University campuses are deemed as major trip attractor. Such level of activities indulges more traffic causing
more problems for pedestrian. With university enrollment increasing substantially, making the condition more unsatisfactory. The
understanding of pedestrian behavior in universities may lend a hand in the enhancement of design and planning of road and traffic
environment, and consequently the improvement of pedestrian safety, comfort and level of service. The intent of this investigation is
exploration of factors related to pedestrian walking behavior in university campus. More precisely, this research aims to capture and
analyze key elements affecting pedestrian mobility on daily basis namely pedestrian’s attitude, perception, behavior, preference and
habits. A questionnaire was designed aiming to record prime human factors of pedestrian walking behavior and perception. The net
total of 485 responses were recorded and analyzed through SPSS software.
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I. INTRODUCTION

Universities can be designated as small cities keeping the fact that there lies a large number of working, studying and business
staff. These large number of people must be provided with adequate facilities to fulfill the requirement of mobility and
accessibility. In such scenario, the campus planner must play their active role. A huge number of problems can be countered
(e.g. Global warming, health problems, energy consumption, air pollution etc.) with planners & designers paying special
attention towards the improved walking conditions of campus. Universities around the world are transforming towards
sustainability by adopting strong pedestrian and bicycle plans. Walking can be named “Green Mode of Travel” as it is
environmental friendly and promote better health conditions. Moreover, the university members having low budget will be
largely benefitted by the integration of walking facilities (i.e. Sidewalks, Mid-Block Crossings, Landscape and Trees,
Markings, Safety Sign Boards, Curb Ramps, etc.) along the busiest routes of the campus.

With the preliminary observation of about three years, it is evident that most prominent mode of transportation is university
transit and followed by private transport. Walking is the third most frequent mode of mobility at MUET, Jamshoro. These
observations show that fewer number of campus members use walking than other modes of travel. This research is intended to
draw the attention of university policy makers, planners, designers and administrators to build such facilities which would
encourage the safe, efficient and adequate walking conditions to promote sustainable campuses with fewer dilemmas
(environmental, economical & social). The pedestrian oriented campuses will be the top priority of upcoming research.

Il. PROBLEM DEFINITION & METHODS

A. Background

Mehran University of Engineering and Technology is a well reputed engineering institute of Sindh. Every year this institute
enrolls the large number of students in different departments. The total number of road users include the students of
undergraduate, post-graduate, PhD and other administrative, working and teaching staff. A rough estimate suggests that the
number of road users in the campus exceeds 6500 each day. Being a graduate of Civil Engineering Department MUET
Jamshoro, | have been observing on daily basis that a considerable proportion of road users adopt the walking as their primary
mode of travel within the campus. However, there are no sufficient pedestrian facilities within campus. Having said that, the
current situation is open to a lot of risk to pedestrians as their mobility is on the same road where the traffic flows.On the other
hand, the motivation for this research work is the dedication of coming up with the international standards. In the developing
countries the planners and designers of the campus pay special attention towards the walking facilities within the campus.
Which in turn, motivates the students to adopt walking as their primary mode of mobility within campus. A well planned
network of sidewalks decreases the use of motorized vehicles which eventually promotes the “sustainability”.

B. Encountered Difficulties

» Pedestrians has difficulty walking along roadway and crossing the road during high vehicle speed or high volumes.
» Pedestrians has difficult time in crossing, waiting and walking in the vicinity of university as the buses and private
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vehicles move on same track.

» There are conflicts between left-turning and right-turning vehicles.

» Significant number of school children encounter difficulty in crossing and similarly the vehicles encounter difficulties in
their smooth flow.

» There is no proper road marking on busiest points where road crossing as well as traffic flow is frequent.

» There is excessive delay to pedestrians prior to getting the chance to walk through intersection.

» Some of the intersections within university premises have insufficient sight distance where the risk of accident is high.

C. Obijectives & Scope of Research

» This research emphasizes the importance of pedestrian walkways within the university campus as an effective, cheap
and comfortable way of connectivity within the departments.

» This research highlights the current scenario of MUET, Jamshoro with respect to the availability of pedestrian
facilities.

» Looking after the above situation, the research team set the main task of this research work to investigate the needs of
pedestrian walkways along with additional facilities.

» This research will focus on the quantitative and qualitative facts, figures and data, obtained via a questionnaire survey
of targeted audience.

» The gathered data will be processed to determine the design parameters and priorities of the walkways and ultimately
will be useful to layout a proper plan for pedestrian network within the campus.

» The following research will also investigate all possible advantages and benefits of pedestrian walkways which will
overcome walking problems and shaping MUET into modern university. Furthermore, this study could exaggerate
developing authorities to adopt the solutions presented by our work.

D. Research Methodology

By preliminary observation, it is evident that Mehran University of Engineering and Technology, Jamshoro has not yet
considered any measures regarding the pedestrian walkways. Considering the walking as “green mode of travel” it is of
immense importance to work out a Pedestrian walkway network plan to provide comfort, ease and safety for pedestrian with
effect in minimum amount of time.

A working strategy was produced in the form of a flow chart. Starting from the identification of available pedestrian facility to
the problems encountered, the existing road network within the study area and the proposed target routes to be examined. The
target routes are selected on the basis of three years of observation and experience within university premises.

For further study, a questionnaire was developed in this process to successfully know the perspective and point of view of
pedestrians for its implementation and making roads less chaotic and pedestrian friendly. This required accurate data and
effective analysis to decide the suitable pedestrian walkway network and propose implementation techniques. Figure 1 shows
the manner & mechanism taken to achieve the study objectives.

After recognition of the problems encountered, a questionnaire (Figure 2(a) and Figure 2(b)) was developed which included the
questions regarding: demographics; behavior towards travelling; behavior and perception towards walking; perception
regarding existing walking facility and the response towards implementation of pedestrian walkways network. When the data
collection process ended, the gathered information was processed in SPSS Software to generate the statistical figures.
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MEHRAN UNIVERSITY OF ENGINEERING & TECHNOLOGY, JAMSHORO ¢ | 14. HOW OFTEN DO YOU WALK ON "ROADSIDE" IN MUET? |
| AAwAs [ B.OFTEN | csomemMes | D.RARELY [ ENEVER |
Purpose of survey: The purpose of this survey is to assess the need of pedestrian facility within campus. You are [ 15. HOW OFTEN DO YOU WALK ON “FOOTPATHS" IN MUET? (HOSTELS NOT INCLUDED) |
requested to complete the survey which will hardly take 5-10 minutes. The survey includes questions about need of [__AAWAYS | B. OFTEN [ csomenmes | D. RARELY | E. NEVER |
pedestrian facility within campus in general & your preference towards it. This survey data will be beneficial for the
overall improvement of MUET, Jamshoro with respect to safety, friendly environment & sustainability. 16. AROUND WHAT TIME DO YOU WALK IN MUET, JAMSHORO?
Your would be kept A, MORNING ONLY B. AFTERNOON ONLY
C. EVENING ONLY D. MORNING & AFTERNOON
Note: Please answer the following tothe given below: E._AFTERNOON & EVENING F._MORNING & EVENING
* Choose any one response for each question . JATIMES H.. | DON'F WALK
* This Questionnaire consists of MCQs and Self-Answering questions.
* Forany query please consult our team member. 17. ALONG WHICH ROUTE YOU OFTEN WALK?
A. From to | B. | DONT WALK
[ 1. cenoer | 18. ARE YOU SATISFIED WITH THE CONDITION OF PATHS IN CAMPUS?
[ 2 wae 8. SEMIE J A. STRONGLY B. AGREE C. UNDECIDED D. DISAGREE E. STRONGLY
AGREE DISAGREE
[_2._ YOURAGE GROUP: ]
A_18-24 . 24- 30— 3
I e | o Lfc 3-8 [ o s | 19, WHICH ROUTE DO YOU THINK IS MOST UNSAFE FOR
A. Main Gate to Zero Point B. Girls Hostel to Visitors Hostel
[ 3. AREYOU: C. Software - Bi Department Road D. Hilltop Canteen Road
| A._STUDENT | B. FACULTY [ C._WORKING STAFF E. Zero Point—STC - CC Road F. HBLRoad
G._Allof Them
[ 4. CURRENTLY ENROLLED AS : | H. From to
A, BACHELORS [ B MASTERS [ c pho [ D NA |
20. AS A PEDISTRAIN HOW MUCH WOULD YOU Strongly | Agree Undecided | Disagree | Strongly
5. _IN WHICH DEPARTMENT DO YOU WORK/STUDY? ] AGREE WITH EACH OF THE FOLLOWING Agree Disagree
ANSWER: |
I. Pedestrians in MUET walk on road instead
f footpath
[ 6. BATCH: il n -
Il There is no sufficient footpaths/sidewalks
A 17 B. F16 C 16 D. 15 E. _OTHER
L I I I I for pedestrians in MUET.
. ians are walking on road.
7. WHERE DO YOU UVE? | V. Driver faces no difficulty due to
A._HYDERABAD B._JAMSHORO [ c HOSTLE [ D. OTHER | walking on road.
V. Do you think pedestrian walkways is
UNIVERSITY | PERSONAL | BY WALKING OTHER i topic for_actionj
BUS TRANSPORT VI. Do you support the idea of introducing
8. HOW DO YOU TRAVELTO UNIVERSITY? pedestrian walkways?
9. HOW DO YOU TRAVEL WITHIN Y2 VIIl. Do you think pedestrians’ walkways have
10. Which mode of transport you use the most? positive impact in shaping MUET into a
modern university?
11. LAST WEEK, HOW MANY KILOMETERS DID YOU TRAVEL BY THE MODE YOU USE THE MOST?
A, LESS B. 1-3km C.3-5km D. 5-7km E. MORE THAN 7 km [ 21. HOW OFTEN WOULD YOU USE PEDESRIANS WALKWAYS IF IMPLEMENTED? ]
THAN 1 km | I l [ AAawars T 8.OFfTEN [ csomenMEs | D.RARELY [ EnNever ]
12. HOW MUCH YOU WALK DAILY? 22. WHAT ADDITIONAL FACILITIES WOULD YOU LIKE TO SUGGEST ON PEDESTERIAN WALKWAYS, IF
A. LESS B.1-2km C.2-3km D. 3-4km E. MORE THAN 4km IMPLEMENTED?
THAN 1 km A._SHADES [ 8. PLANTATION [ C. DRINKING FOUNTAINS
D. BENCH & SEATING AREA I E. BUS STOPS I F._LIGHTING
13. AS A PEDISTRAIN HOW MUCH WOULD YOU Strongly | Agree Undecided | Disagree | Strongly
AGREE WITH EACH OF THE FOLLOWING Agree Disagree 23. DO YOU THINK IT WILL PROMOTE SL Y & FRIENDLY ENVIRONMENT?
STATEMENTS. A. Strongly B. Agree c D. E. Strongly Disagree
a. | walk because it's healthy. Agree Undecided Disagree
b. In short trips, | prefer to walk.
c. | walk because | have no other choice.

Figure 2(a). Final Questionnaire Part 1

Figure 2(b). Final Questionnaire Part 2
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I1l. DATA ANALYSIS AND RESULTS

Before going out into the field and conducting the survey straight away, some office work had to be done by research group. The
information regarding the enrollment of students was collected from the Admission Department of the campus. In particular, the
information was about number of student present in each department, their sub division in batches and further division of male
and female.

A. Data Distribution

To represent the data according to the actual distribution of students in campus, the weightage of each department was
calculated, followed by division of batches and gender distribution. The weightage was actually the percentage of students in
each field with respect to total number of students in the campus. The total sample size i.e 500 was divided according to the
weightage of each field and number of questionnaires were assigned to each field.

After carefully assessing the numbers, it was suspected that the Female to Male ratio in certain departments was considerably
low. To represent the female point of view clearly, it became necessary to set a fix proportion for each gender. Therefore,
around 75% of overall questionnaires were assigned to male and 25% to female. Rest of the proportioning with respect to each
department and batch were kept unchanged.

The total number of questionnaires reduced to 485 from the actual number of 500. Fifteen questionnaires were rejected during
manual assessment, due to the either undeniable fallacies or due to some sort of biases and illogical combination of responses.
Those questionnaires were considered to be filled “non-seriously” and were eliminated immediately. The Table 1 represents the
final questionnaire distribution with following abbreviations:

AR Architecture Engineering, BM Biomedical Engineering, CE Civil Engineering, CS Computer System Engineering, CRP City & Regional Planning,
CH Chemical Engineering, EE Environmental Engineering, ES Electronic Engineering, EL Electrical Engineering, IN Industrial Engineering, ME
Mechanical Engineering, MN Mining Engineering, MT Metallurgy & Material Engineering, MTE Mechatronics Engineering, PG Petroleum & Natural
Gas Engineering, SW Software Engineering, TE Textile Engineering & TL Telecommunication Engineering.

Table 1: Distribution of Questionnaires among each Department, Batch & Gender

Gender * Department * Batch Cross tabulation

Department

Batch AR BM CE CH CRP CS EE EL ES IN ME MN MT MTE PG SW TE TL Total
17 Gender  Male 2 2 11 3 2 4 2 10 5 3 6 3 3 3 3 4 2 4 72
Female 3 3 2 1 0 3 2 2 3 2 o0 0 2 1 1 3 2 2 32

Total 5 5 13 4 2 7 4 12 8 5 6 3 5 4 4 7 4 6 104

F16 Gender  Male 2 1 14 5 5 3 10 5 3 11 2 2 3 7 3 4 87
Female 2 3 1 1 4 2 3 2 1 1 0 0 1 1 5 2 3 34

Total 4 4 15 7 3 9 5 13 7 4 12 2 2 4 6 12 5 7 121

16 Gender  Male 3 1 13 5 3 6 2 9 7 3 10 3 3 5 6 3 5 87
Female 3 3 1 2 2 3 2 2 3 1 1 1 1 1 4 2 2 34

Total 6 4 14 7 5 9 4 11 10 4 11 4 4 6 10 5 7 121

15 Gender  Male 4 2 14 3 5 3 14 7 4 10 3 5 7 6 4 7 105
Female 4 4 1 1 2 2 1 3 1 1 0 0 5 3 2 34

Total 8 6 15 8 5 9 5 15 10 5 11 3 5 7 11 7 9 139

Total Gender Male 11 6 52 20 10 20 10 43 24 13 37 11 13 6 20 23 12 20 351
Female 12 13 5 6 5 14 8 8 11 5 3 1 3 2 3 17 9 9 134

Total 23 19 57 26 15 34 18 51 35 18 40 12 16 8 23 40 21 29 485

B. Analysis Tool

The software which has been used in the representation and analysis of data collected for this research work is SPSS. SPSS
means “Statistical Package for the Social Sciences” and was first launched in 1968. Since SPSS was acquired by IBM in 2009,
it's officially known as IBM SPSS Statistics but most users still just refer to it as “SPSS”.
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C. Results
1) Demographics

The analysis of data and results are represented on the basis of demographics represented in Figure 3.

Departments Bi7
Ear Batch B Gender
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WFemale
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Figure 3: Department, Batch and Gender Count
2) Gender wise travel behavior

Gender=Male Gender=Female
How do you travel to University? How do you travel to University?
W By Walking BBy Walking
[JPersonal Transport 60 [JPersonal Transport
M University Bus =University Bus
Others
E others

Count
Count

By Walking Personal  University Bus Others By Walking Personal University Bus Others
Transport Transpo
Which mode of transport you use the Which mode oftran:gort you use the
most? mosty

Figure 4: Travelling behavior of Male and Female

The figure above is the graphical representation of travelling behavior of Males and Females. On breaking down the numbers,
for the question “Which mode of transport you use the most?”, it was found that among total number of 351 males: 31% chose
Walking, 29.6% chose University Bus and 29.6% chose Personal Transport. On further breaking down, for the cross question
“How do you travel to university?”, among the males who chose “Walking” as the mode which they use the most: 51.4% opted
University Bus, 33% chose Walking while 11% selected Personal Transport. Among the males who selected “University Bus”
as the mode which they use the most: 77.9% opted University Bus, 20.2% chose Walking and only 1.9% selected Personal
Transport.

For the question “Which mode of transport you use the most?” it was found that among total number of 134 females: 43.3%
chose University Bus, 21.6% chose Walking and 12.7% chose Personal Transport. For the cross question “How do you travel to
university?”, among the females who chose “Walking” as the mode which they use the most: 68.7% opted University Bus,
24.1% chose Walking while 7.2% selected Personal Transport as their mode of travelling to university.

From the above research, the conclusion can be drawn that, when it comes to most used mode of transport, Males tend to Walk
more than Females, however Females tend to use University Bus more than Males. In general, regardless of gender, Walking is
the second prominent mode of transport used by students, following the University Bus.

When it comes in the context of travelling towards university, both genders created the similar trend. For travelling towards
university, most prominent mode comes out to be University Bus. The reason defining this behavior can be the fact that the
university campus is out of city Hyderabad and Jamshoro as well.
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3) Gender wise walking motivation

Gender=Male Gender=Female

How do you travel within University?
How do you travel within University? y = V)
W By Walking W By Walking
100 [JPersonal Transport 4 E Personal Transport

[ University Bus
M Cthers

M university Bus

Count
Count

Less Than  1-2km 2 - 3km 3-4km  More Than
How much you walk daily? Tkm 4em
How much you walk daily?

Figure 5: Walking Motivation of Male and Female

The Male and Female responses for the cross questions are illustrated in the figure above. Since the main focus is walking
motivation, the discussion is only focused on it. Following is the breaking down of data.
Among the total number of 351 Male respondents:
o 21.7% walk Less than 1km daily and 57.9% among them chose Walking as their mode of travel within university.
o 36.5% walk 1-2km daily and 64.8% among them chose Walking as their mode of travel within university.
e 18.2% walk 2-3km daily and 75% among them chose Walking as their mode of travel within university.
o 11.6% walk 3-4km daily and 68.3% among them chose Walking as their mode of travel within university
o 12% walk More than 4km daily and 57.1% among them chose Walking as their mode of travel within university.

Among the total number of 134 female respondents:
o 19.4% walk Less than 1km daily and 46.2% among them chose Walking as their mode of travel within university.
e 38.8% walk 1-2km daily and 73.1% among them chose Walking as their mode of travel within university.
o 18.7% walk 2-3km daily and 80% among them chose Walking as their mode of travel within university.
o 14.2% walk 3-4km daily and 63.2% among them chose Walking as their mode of travel within university.
o 8.9% walk More than 4km daily and 75% among them chose Walking as their mode of travel within university.

In the context of mode of travel within the university, 67.9% of total female respondents and 64.7% of total Male
respondents, chose Walking. In general, regardless of gender, 65.6% of total respondents chose Walking as their mode of travel

within university. From the above research it is evident that, within university premises, the most prominent mode of travel is
“Walking”.

4) Batch wise walking behavior in campus

Under this heading a general response of each batch has been investigated over two consecutive questions in the questionnaire:
1 How often do you walk on “ROADSIDE” in MUET?
2 How often do you walk on “FOOTPATH” in MUET?

In the questionnaire, these questions are placed at 14th and 15th position respectively.

" ™ -
How often do you walk on "ROADSIDE" in MUET? you walk on "FOOTHPATH" in MUET?
W aiways

Eoften W Aways
[ISometimes O often
HRarely [Csometimes
Cever MRarely
CINever

B0

Count

Figure 6: Response to Question 14 and 15 of questionnaire by each batch
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For the question “How often do you walk on “ROADSIDE” in MUET?” more than 60% of responses were “Always” and
“Often” in case of each batch. It means that senior as well as junior students have a similar belief that the pedestrians in MUET
walk on Roadside due to lack of Pedestrian Walkways.

For the question “How often do you walk on “FOOTPATH” in MUET?”” more than 75% of responses lies on the right half of the
scale i.e “Sometimes”, “Rarely” & “Never”. This set of response, again, suggests that students of each batch believe there are
inadequate Footpaths for Pedestrians.

5) Safety perception of each Department

A department wise comparison has been carried out with respect to question regarding safety perception. Following question is
analyzed: “Which route do you think is most unsafe for Pedestrians?”. The response to this question will be beneficial to judge
the most unsafe route in the campus, the routes along which there is an immediate need of Pedestrian Walkways and the volume
of Pedestrian along each route which may be used as a component of design dimensions of Pedestrian Walkways. Figure 7
shows the responses of each department to aforementioned question.

Count

Department

Figure 7: Perception of each department for most unsafe route.

e The majority of students in Department of Architecture, Bio-Medical, Civil, Chemical, Electrical, Electronics,
Mechatronics, Petroleum & Gas, Software and Telecommunication Engineering believed that most unsafe route is
“Zero Point-STC-CC Road”.

e While the majority of students in Department of Industrial, Mechanical, Mining, Metallurgy and Textile Engineering
believed “Main Gate to Zero Point” is the most unsafe route.

e The majority of students in Department of City and Regional Planning and Environmental Engineering believed that
“Hilltop Canteen Road” is the most unsafe route.

6) Overall Perspective
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action? impact in shaping MUET into a modern University?
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Strongly Agres Agres Undecided Disagres Strongly
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How often would you use pedestrian walkways if inplemented? Do you think it will promote sustainability and friendly enviorment?

Figure 8(a), 8(b), 8(c) & 8(d): Overall perspective regarding pedestrain walkways implementation.

IV. CONCLUSION

It took more than one week to feed all the data in IBM SPSS Software. After running the analysis from each perspective, the
following conclusions were drawn from the results;

o For travelling towards university, University Bus is the most prominent mode of transport, followed by Personal
Transport and Walking. However, for travelling within university, walking is the most prominent mode of transport
followed by Personal Transport and University Bus.

o On the daily basis over 37% of students walk 1-2km, over 18% of students walk 2-3km, over 12% of students walk
3-4km and over 11% walk more than 4km in university premises.

o 45.4% of respondents Agree and 43.3% of respondents Strongly Agree that pedestrian in MUET walk on roads instead
of footpaths. Feedback of every batch, analyzed separately, formed a similar trend of responses.

o 29.9% of respondents Agree and 53.2% of respondents Strongly Agree on “there are no sufficient footpaths for
pedestrians in MUET”.

e The most popular timing of highest pedestrian traffic volumes are Morning and Afternoon.

o Over 37% of the respondents Agreed and over 48% of respondents Strongly Agreed that they walk because it’s healthy.

o Over 40% of the respondents Agreed and about 43% of respondents Strongly Agreed that in short trips, they prefer to
walk.

¢ On asking about the current satisfaction level of walking facilities over 32% of respondents Disagreed while 27.8% of
respondents Strongly Disagreed.

e On asking about the most unsafe route for pedestrians: The majority of students in Department of Architecture,
Bio-Medical, Civil, Chemical, Electrical, Electronics, Mechatronics, Petroleum & Gas, Software and
Telecommunication Engineering believed that most unsafe route is “Zero Point-STC-CC Road” ; while the majority of
students in Department of Industrial, Mechanical, Mining, Metallurgy and Textile Engineering believed “Main Gate to
Zero Point” is the most unsafe route and the majority of students in Department of City and Regional Planning and
Environmental Engineering believed that “Hilltop Canteen Road” is the most unsafe route.

o Over 39% of the respondents Agreed and over 50% of respondents Strongly Agreed that implementation of pedestrian
walkway network will promote sustainability and friendly environment.

V. RECOMMENDATIONS

It will be highly appreciated by students, faculty as well as working staff that the administration and higher authorities of MUET
Jamshoro take some actions towards the enhancement of walking conditions within university. It is highly recommended that
the footpaths should be immediately integrated on the most unsafe routes of University (discussed under Section III.C.5) as it
would not just provide safety to pedestrians but also the smooth flow of traffic will be ensured.

Although this work is first of its kind and the analyzing method is rather simplest, | would like to encourage my juniors to further
continue this work and to analyze it with more advanced methods to obtain more accurate results. Due to lack of time, we could
not dive deep in the design of pedestrian design. However, this work can be used in future to work out the design dimensions of
footpaths on the basis of pedestrian volume on each route.
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